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Mean  Intensity  of  Light  that  has  passed  through  Absorbing 
Media.     By  J.  Botiomley  (Chem,  News,  44,  212). 

Note  on  the  Colour  Relations  of  Nickel,  Cobalt,  and  Copper. 
By  J.  BoTTOMLEY  {Chem.  Nevjs,  44,  212). — Some  time  ago  the  author 
described  the  preparation  of  a  soluble  black,  and  showed  the  advantages 
of  such  a  solution  in  photometry  ;  also  its  application  to  the  determi- 
nation of  the  law  of  absorption  of  light.  Bayley  recently  gave  the 
results  of  some  similar  investigations.  He  also  finds  that  a  njixture 
of  nickel,  cobalt,  and  copper  is  suitable.  The  following  are  the  pro- 
poi'tions  of  the  metals  in  his  and  the  author's  solutions:  — 

Ni. 

Bayley 1-48 

Bottomley    1-49 

Inversion  of  the  Cyanogen  Spectrum.  By  G.  D.  Liveing  and 
J.  Dewar  {Ann.  Chim.  Fhys.  [5],  23,  571—573). — The  authors  have 
succeeded  in  obtaining  photographs  which  show  the  inversion  of  lines 
iu  the  spectrum  of  cyanogen  between  the  violet  and  ultra-violet.  The 
most  complete  inversion  was  obtained  by  employing  the  arc  from  a 
Siemens  machine  in  a  crucible  of  magnesia  containing  a  considerable 
quantity  of  titanium  cyanide.  In  this  case,  the  photographs  showed  a 
complete  inversion  of  five  bands  near  L,  two  near  N,  and  less 
complete  of  six  bands  commencing  about  wave-length  4215.  No 
t)ther  metallic  cyanide  gives  the  same  effect.  Even  a  current  of  cyano- 
gen passed  into  the  crucible  by  a  perforated  carbon  fails  to  yield  a 
similar  result.     The  only  other  nitrogen  compound  which  affords  a 
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result  approacliing  that  given  by  titanium  cyanide  is  ammonium 
borate.  The  authors  remark  that  there  is  no  doubt  that  the  great 
stability  uf  titanium  cyanide  and  nitrogen  boride  as  compared  with 
other  nitrogen  compounds,  has  a  great  influence  on  the  result. 

J.  I.  W. 
Spectrum  Impressed  on  Silver  Chloride,  and  its  Bearing  on 
Silver  Printing  in  Photography.  By  W.  de  W.  Abney  (Chem.  News, 
44,  184 — 185). — The  place  of  maximum  intensity  at  the  least  refran- 
gible part  of  the  spectrum  impressed  on  silver  chloride  vras  observed 
to  be  at  H,  and  when  silver  albuminate  was  used,  the  maximum  effect 
was  produced  at  G.  In  ordinary  albuminised  paper,  both  silver  chlo- 
ride and  albuminate  are  present ;  in  dull  weather,  the  light  is  deficient 
in  the  ultra-violet  rays :  hence  the  larger  proportion  of  work  falls  on 
the  albuminate,  and  a  lack  of  brilliancy  in  tone  is  the  result.  Care 
must  therefore  be  taken  in  maintaining  the  right  proportion  of  haloid 
to  organic  salts.  The  author  suggests  that  the  above  facts  may  be 
made  the  basis  of  a  scientific  measurement  of  the  radiation  of  total 
daylight.  J.  K.  C. 

Photochemistry   of    Silver   Chloride.     By  J.   M.    Eder    and 

G.  PizziGHELLi  (Wten.  Ahad.  Ber.,  82,  144 — 160). — In  this  paper  the 
following  questions  are  investigated  : — 

1.  How  should  silver  chloride  be  prepared  so  as  to  be  sensitive  to 
light,  and  fit  for  chemical  developers  ? 

2.  What  are  the  general  properties  of  the  silver  chloride  undeveloped 
picture  ? 

.S.  What  are  the  best  reagents  for  the  development  of  this  picture  ? 

The  authors  point  out  that  homogeneous  silver  chloride  films  can 
only  be  obtained  by  using  an  emulsion  made  from  silver  chloride  and 
collodion  or  gelatin,  &c.  Silver  chloride  precipitated  in  presence  of 
excess  of  a  chloride  is  better  than  that  precipitated  in  presence  of 
excess  of  silver  nitrate,  on  account  of  the  tendency  to  irregular  decom- 
position in  the  latter  case.  The  sensitiveness  of  a  pure  silver  chloride 
collodion  emulsion  is  greatly  increased,  by  the  addition  of  such  bodies 
as  tannin,  gallic  acid,  and  morphine  acetate,  both  as  regards  light  and 
developers ;  the  improvement  is  specially  marked  in  the  latter  case. 
Silver  chloride  gelatin  emulsions  are  much  more  sensitive  than 
collodion  emulsions.  Digesting  the  emulsion  only  slightly  increases 
the  sensitiveness.  The  production  of  a  latent  picture  is  checked  by 
the  presence  of  alkaline  chloride,  and  in  a  still  higher  degree  by  acids, 
such  as  hydrochloric  and  nitric.  Ammonia  greatly  promotes  the 
decomposition  in  light ;  ammoniacal  silver  nitrate  can  therefore  be 
uaed  to  advantage  for  precipitating  the  chloride. 

With  regard  to  the  second  question,  they  show  that  the  film 
changes  as  soon  as  it  is  exposed  to  light ;  it  is  blackened  by  a  short 
exposure,  owing  to  the  formation  of  a  subchloride  insoluble  in  nitric 
acid ;  this  is  reduced  to  metallic  silver  by  developers ;  by  prolonged 
exposure,  the  plate  becomes  solai'ised.  By  treating  a  prepared  plate 
with  potassium  bromide  after  exposure,  the  chlorine  is  replaced  by 
bromine,  and  the  plate  becomes  a  silver  bromide  plate. 

Several  developers  are  mentioned  ;   ammonio-ferrous-citrate  in  pre- 
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sence  of  free  citric  acid  is  recoramended  as  the  best,  and  is  prepared 
as  follows  : — 600  grams  of  citric  acid  are  dissolved  in  2  litres  of  water, 
and  neutralised  with  ammonia ;  400  grams  of  citric  acid  are  now 
added,  and  the  solution  is  diluted  to  4  litres.  90  c.c.  of  this  solution 
are  mixed  with  30  c.c.  of  a  cold  saturated  solution  of  ferrous  sulphate,^ 
and  6  c.c.  of  a  sodium  chloride  solution  (1 :  30).  In  all  developers  the 
addition  of  01 — 0*3  per  cent,  of  sodium  chloride  is  very  advantageous. 
Silver  chloride  plates  require  longer  exposure  than  the  bromide  or 
iodide  plates.  The  time  depends  on  the  developer,  being  less  when 
the  developer  is  concentrated,  or  when  its  action  is  very  energetic. 
The  reduced  silver  formed  on  treating  an  exposed  plate  with 
developers,  when  seen  by  transmitted  light  in  thin  films,  appears  of 
diflferent  colours,  according  to  the  method  employed,  e.g.,  that  from 
ordinary  silver  chloride  is  yellow-red  to  red-brown,  whilst  that  from 
silver  chloride  which  has  been  digested  for  some  time,  or  that  prepared 
from  ammoniacal  silver  nitrate,  is  dark- brown,  black-violet  to  black. 
When  developed  with  ammonio-ferrous-citrate,  the  silver-  from  the 
former  is  red-brown,  from  the  latter  black-brown.  With  other 
developers  yellow-brown  or  red,  or  red-brown  silvers  are  obtained. 
Silver  chloride  gelatin  is  sufficiently  sensitive  to  produce  by  direct 
gaslight  in  20 — 30  minutes  a  completely  finished  positive  from  a 
photographic  negative. 

Silver  chloride  ia  preferable  to  the  more  sensitive  bromide  for  the 
production  of  more  modified  pictures,  because  the  development  can 
be  better  controlled. 

The  best  reagent  for  fixing  silver  chloride  plates  is  sodium  thio- 
Bulphate.  D.  A.  L. 

Radiant  Matter  from  Electrodes,  By  J,  Ptjluj  {Ghem.  Centr., 
1881,  11)3 — 194). — As  a  further  proof  of  the  author's  view  that  so- 
called  radiant  matter  consists  of  particles  detached  from  the  electrodes, 
an  experiment  is  described  with  cathodes  covered  with  chalk.  The 
cathodes  shone  with  an  orange  phosphorescent  light,  and  the  walls  of 
the  glass  vessel  in  a  short  time  became  covered  with  an  exceedingly 
fine  layer  of  chalk,  and  showed,  in  spite  of  their  apparently  complete 
purity  and  transparency,  a  phosphorescence  like  that  of  the  chalk. 
The  yellow  stratum  which  first  appears  on  metallic  cathodes  is  a  phos- 
phorescent phenomenon,  due  to  a  thin  film  of  metallic  oxide.  The 
paper  concludes  with  a  detailed  criticism  of  Goldstein's  investigations 
on  radiant  matter.  T.  C. 

Thermal  and  Volumetric  Researches  on  Formic  and  Acetic 
Acids.  By  0.  Petieksson  (J.  pr.  Chem.  [2],  24,  293— 310).— The 
melting  points  of  these  two  acids  do  not  appear  to  have  been  correctly 
ascertained,  but  it  is  believed  that  the  figures  here  given  are  correct. 
Pure  formic  acid  melts  at  +  7"45°,  and  pure  acetic  acid  at  +  16"55°. 
Riidoi-ff,  by  i-epeated  crystallisation  purified  acetic  acid,  so  that  it 
melted  at  16*70°.  The  latent  heat  of  formic  acid,  when  passing  from 
the  solid  to  the  liquid  state,  is  found  to  be  57'38,  so  that  when  the 
molecule  H.COOH  solidifies,  2639  units  of  heat  are  disengaged,  but  as 
the  specific  heat  of  the  solid  acid  is  unknown,  tlip  true  latent  heat 

b  'I 
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cannot  as  yet  be  ascertained;  at  a  temperature  of  — 5'45°  the  latent 
heat  is  for  1  ^ram  =  58*44,  and  for  1  mol.  =  26"88.  The  expansion 
of  formic  acid  between  — 14*4  and  +  32 "83°  is  perfectly  regular; 
when  solidifying,  the  molecule  contracts  by  4". 553  volume-units  := 
12'33  per  cent,  of  the  molecular  volume  of  liquid  acid  at  0°. 

The  latent  heat  of  acetic  acid  is  4366  at  1'52— 4'19'',  and  the  mole- 
cule when  solidifying  gives  up  2619  thermal-units;  at  the  temperature 
2-89— 5-575°  the  figures  are  44-34  and  2660  thermal  units.  At  0°  the 
molecule  contracts  7"195  volume-units  =  12'58  per  cent,  of  the 
volume  of  the  liquid  acid  at  0°, 

Influence  of  Water  on  the  Physical  Properties. — The  employment  of 
physical  means  is  much  more  accurate  for  the  detection  of  the  pre- 
sence of  water  in  these  acids  than  chemical  analysis.  The  presence  of 
O'l  per  cent,  of  water  lowers  the  melting  point  of  acetic  acid  by  0"2°. 
The  latent  heat  of  fusion  is  more  sensitive,  the  units  being  reduced 
from  2619  to  2184.  A  mixture  containing  97'49  per  cent,  of  acid 
(m.  p.  12°),  and  sp.  gr.  1'07851  at  0°,  contracts  by  0'439  unit,  instead 
of  the  number  previously  stated.  The  density  of  solid  acetic  acid  is 
found  to  be  53'816,  but  if  air  is  present  in  the  original  liquid,  this 
number  is  greatly  modified,  producing  an  error  of  70  per  cent,  too 
little.  The  following  tables  show  the  comparative  efEects  of  water  on 
the  physical  properties  of  the  two  acids  : — 

Boiling  Point  (749  mm.).      Formic  Acid. 

Composition  per  mol.                  Composition  per  cent.  B.  p. 

CH2O0  (m.  p.  8-4.3°). .  100  Ac.  -H     0  aq.  •          100-5° 

CH0O3 -f  0-0322  HoO  100  Ac.  4-    1-262  aq.  lOl-O— 101-5 

CHjO,  +  00518  HoO  100  Ac.  +     2-028  aq.  101-2—101-5 

CH0O2  +  0-27  H2O. .  100  Ac.  +  10-579  aq.  105-3—105-4 

Polling  Point  (749  mm.).     Acetic  Acid. 

Composition  per  mol.  Composition  per  cent.  B.  p. 

C2H2O4  (m.  p.  16-55°)  100  Ac.  +  0  p.  c.  aq.  117-1° 

C2H2O4  +  0-0376  aq.  100  Ac.  +  1-13  p.  c.  aq.  114-9- 115*1 

C2H2O4  +  0-0638  aq.  100  Ac.  +  1-915  p.  c.  aq.  115-1 

C2H2O4  +  0-28  aq.  . .  100  Ac.  +  8-414  p.  c.  aq.  108-5—109 

It  will  be  seen  that  the  boiling  point  of  formic  acid  is  raised  by  the 
presence  of  water,  whereas  that  of  acetic  acid  is  lowered. 

The  following  tables  show  the  efilect  of  water  on  the  vapour-den- 
sity :— 

CHaOz  {Vapour-density  =  1-59). 

Temperature.        Density. 

CH.O^,  pure 111-5°  2-387 

„      1600  1-824 

„      214-0  1-625 

CH.,0,  +  1-262  p.  c.  H2O   111-1  2-215 

214-0  1-584 

CIIjO,  -f-  2-028  p.  c.  aq IIM  2-193 

Cn,0,  -t-  10-579  p.  c.  aq 160-0  1-480 

„         2140  1-428 
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CaHiOg  (Vapour-density  =  2-08). 

Temperature.  Densitv. 

C2H4O2  157-5°  2747 

1611  2-620 

, 214-0  2-229 

C2H4O.,  +  1-13  p.  c.  aq 1610  2-527 

„        214-0  2140 

CR^O,  +  1-915  p.  c.  aq 160-8  2501 

C2H4O,  +  8-414  p.  c.  aq 160-5  2298 

,,        214-0  2-122 

These  figures  show  clearly  that  with  a  rise  of  temperature  a  gradual 
dissociation  occurs.  The  specific  heat  of  formic  acid  is  but  little 
affected  by  water,  but  tliat  of  acetic  acid  is  considerably,  varying  from 
0-479  when  pure,  to  0-513  when  the  mixture  is  100  Ac  +  8-414  per 
ceut.  aq.,  and  between  0°  and  47°. 

If  instead  of  reckoning  the  results  from  the  unit  of  weight,  the  calcu- 
lations are  made  from  the  respective  molecular  weights  of  the  acids,  it 
is  found  that  in  their  physical  properties  they  are  almost  identical. 

Latent  licat         Contraction  CoofBcicnt 

of  fusion.  when  solid.  of  expansion. 

CH2O 2694  12-33  p.  0.  0-001028 

C,HA 26-)7  12-58    „  0001052 

In  the  case  of  the  coefficient  of  expansion  "  corresponding"  tem- 
peratures are  employed,  that  is,  tempei-atures  close  to  the  melting  points 
of  each  acid,  and  then  the  expansions  are  proportional, 

E.  W.  P. 

On  Drops  Floating  on  the  Surface  of  Water.  By  O..  Reynolds 
(Chem.  Netvs,  44,  211). — The  results  of  a  number  of  experiments 
point  to  the  conclusion  that  whatever  may  be  the  cause  of  this  sus- 
pension, it  depends  on  the  surface  of  the  water  being  pure  and 
free  from  scum,  and  not  at  all  on  the  temperature  or  condition  of  the 
air.  D.  B. 

Studies  in  Chemical  Processes.  By  F.  Wald  (Monatsh.  Chem., 
1881,  171  — 191). — A  very  large  number  of  chemical  processes,  de- 
veloping much  energy,  can  occur  only  under  the  influence  of  exterior 
cau-ses,  heat,  light,  &c.  The  author  considers  that  the  theory  pre- 
viously offered  to  account  for  this  is  insufficient,  and  suggests  the 
following  hypotliesis  : — ^' That  for  the  comjjletion  of  a  chemical  reaction, 
developing  mnch  energy,  it  is  tiecessary  that  a  portion  of  this  ensrgy  he  with- 
drawn from  the  molecules  then  at  the  point  of  formation,  and  this  applies 
to  all  cases  in  which  the  energy  developed  is  suflBcient  to  heat  the  new 
molecules  above  the  temperature  at  which  they  are  still  stable."  This 
withdrawal  of  energy  he  holds  to  be  eifected  by  other  molecules  pre- 
sent, which  for  the  moment  take  no  further  part  in  the  reaction.  It 
is  usually  assumed  that  only  those  molecules  react  which,  in  the 
course  of  their  paths,  come  into  actual  impact,  and  as,  especially  in  the 
case  of  gases,  the  dimensions  of  the  molecules  are  very  small  in  com- 
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parison  with  their  mean  distance,  the  probabilities  are  very  great  against 
more  than  2  or  3  mols.  being  in  contact  at  one  time  under 
normal  conditions.  To  take  as  an  instance,  the  union  of  hydrogen 
and  oxygen,  the  equation  2H2  +  O2  =  2H2O  requires  the  contact  of 
only  3  mols.,  but  the  amount  of  heat  generated  (136,720  heat- 
units)  is  so  much  in  excess  of  that  required  to  bring  the  newly- 
formed  molecules  to  the  superior  limit  of  dissociation  (say  3,000°)  that 
it  would  further  suffice  to  heat  5'3  mols.  of  gas  to  that  tempera- 
ture ;  so  that  instead  of  only  3  mols.  the  co-operation  of  8  to  9  mols.  is 
requisite  for  the  completion  of  the  reaction  :  the  contact  of  such  a 
number  of  molecules  in  a  gaseous  mass  could  scarcely  be  assumed 
without  some  special  exciting  cause.  Consideration  of  a  number  of 
analogous  cases  leads  to  a  similar  result,  and  it  is  especially  shown 
that  of  two  comparable  reactions,  that  one  which  developes  least  energy 
M'ill  occur  with  the  greatest  readiness. 

With  regard  to  the  manner  in  which  the  necessary  number  of  atoms 
can  be  brought  into  contact,  this  can  be  effected  in  many  cases  by 
raising  the  temperature ;  the  velocity  of  the  molecules  increases  pro- 
portionally to  the  square  root  of  the  absolute  temperature,  whilst  the 
mean  molecular  distance,  especially  with  liquids  and  solids,  increases 
much  more  slowly  :  the  number  of  impacts  of  molecules  therefore  rises 
with  the  temperature.  In  many  cases,  where  this  is  still  insufficient, 
the  assumption  may  be  made  of  a  sudden  difference  of  temperature 
in  adjacent  layers ;  the  heated  molecules,  by  their  flying  apart,  com- 
press the  molecules  together  in  the  cooler  layers,  and  so  cause  the 
necessary  impacts.  That  many  of  these  reactions  can  be  eifected  by 
pressure,  percussion,  friction,  or  sound  waves  of  short  wave-length,  is 
also  in  agreement  with  the  theory,  all  these  causes  tending  to  produce 
contactof  some  number  of  molecules. 

The  author  then  refers  to  the  relative  sizes  of  the  flames  of  various 
gases  when  burnt  under  similar  conditions,  and  shows  that  they  vary 
as  Ahe  total  number  of  molecules  required  according  to  his  theory. 
Laminous  flames  he  attributes  to  a  deficiency  of  molecules  available 
for  'Cooling,  so  that  only  processes  developing  but  little  energy  can 
ooour  in  the  inner  parts  of  the  flame  ;  on  dilution  with  another  gas, 
the  luminosity  ceases.  VVibbel  has  shown  that  if  the  diluting  gas  be 
oxygen,  the  amount  employed  must  be  more  than  is  requisite  for  the 
combustion  of  the  luminous  particles,  and  the  author  finds  that  the 
luminosity  of  a  small  flame  can  be  removed  by  inserting  a  suitably 
shaped  platinum  wire  into  it,  the  luminosity  returning  when  the  wire 
has  become  heated  to  glowing. 

A  reaction  very  often  becomes  possible  when  a  bye-process  occurs 
which  consumes  a  portion  of  the  surplus  energy ;  and  in  the  case  of 
gases  reactions  are  sometimes  rendered  possible  by  bringing  them  into 
solution,  for  in  liquids  the  mean  molecular  distance  is  less,  and  the 
necessary  number  of  molecules  more  readily  brought  together. 

A.  J.  G. 

New  Method  of  Measuring  Chemical  Affinities.  By  A. 
Tribe  (Chem.  News,  44,  185). — On  the  supposition  that  if  in  a  series 
of  trials  the  chemical  affinities  were  altered  while  the  other  circum- 
stances remained  the  same,  the  magnitude  of  the  intermedial  space 
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between  the  boundaries  of  the  electro-deposits  on  metallic  plates, 
immersed  in  an  electrolytic  field,  would  increase  along  with  the  force 
required  to  overcome  the  affinities  of  the  ions  of  the  electrolyte,  a  series 
of  experiments  were  made  with  molecular  solutions  of  zinc  chloride, 
bromide,  and  iodide,  with  plates  of  Ag,  Cu,  Fe,  and  Zn,  and  the  antici- 
pated results  were  obtained ;  the  intermedial  space  with  the  chloride 
was  greatest,  the  bromide  less,  and  the  iodide  least.  Another  series 
with  silver  plates  and  molecular  solutions  of  zinc  and  copper  sulphates, 
showed  that  the  intermedial  space  in  the  case  of  zinc  sulphate  was 
much  the  greater,  pjxperiments  with  zinc,  iron,  copper,  and  silver, 
sliowed  that  here  again  the  spaces  followed  the  order  of  the  respective 
chemical  affinities.  J.  K.  C. 
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The  Halogens.  By  H.  Zublin  (Annalen,  209,  277— 308).— After 
giving  a  historical  sketch  of  our  knowledge  of  chlorine,  with  special 
attention  to  the  murium  oxide  theory,  lately  revived  by  Victor  Meyer's 
experiments,  the  author  proceeds  to  describe  experiments  he  has  made, 
with  the  view  of  definitely  settling  the  question  whether  oxygen  can 
be  obtained  from  pure  chlorine.  Porcelain  tubes  made  at  Bayeux,  and 
glazed  on  the  outside  only,  were  first  used ;  pure  and  dry  chlorine 
was  passed  through  at  a  yellow  heat,  and  in  all  cases  small  quantities 
of  oxygen  were  detected  in  the  issuing  gas ;  that  this  could  not 
have  its  origin  in  moisture  contained  in  the  chlorine  was  ensured  by 
passing  it  through  four  long  tubes  containing  phosphoric  anhydride, 
previous  to  entering  the  porcelain  tube.  An  attempt  was  then  made 
to  separate  the  oxygen  by  diffusion  through  a  platinum  diaphragm, 
pricked  with  fine  holes,  and  placed  in  a  Berlin  poii!elain  tubo,  the  un- 
alterability  of  Berlin  porcelain  and  platinum,  when  in  co)»tact  with 
chlorine  at  a  yellow  heat,  being  first  ascertained  by  experiment.  No 
oxygen  at  all  could  be  traced  by  means  of  diffusjcii,  and  the  only 
explanation  remaining  was  that  the  oxygen  obtained  ia  former  experi- 
ments arose  from  the  Bayeux  porcelain  employed.  That  this  was  its 
true  source  was  placed  beyond  doubt  from  the  fact  that  chlorine  passed 
through  a  platinum  tube  surrounded  by  Berlin  porcelain,  gave  up  no 
oxygen  at  all  at  a  yellow  heat,  but  when  the  platinum  tube  was  tilled 
with  fragments  of  Bayeux  porcelain,  small  quantities  of  oxygen  were 
easily  traced.  No  oxygen  being  therefore  obtained  from  chlorine,  the 
behaviour  of  iodine  at  a  bright  yellow  heat  was  next  studied.  The 
vapour  of  iodine  in  a  strongly  heated  Berlin  porcelain  tube,  was 
allowed  to  diffuse  into  carbonic  anhydride,  without  the  smallest 
quantity  of  oxygen  being  traced  in  the  latter;  here  again  negative 
results  were  obtained. 

The  vapour-density  of  chlorine,  which  had  been  exposed  to  a  yellow 
heat,  was  found  on  cooling  to  100°  to  be  normal.  It  appeared 
of  interest  to  repeat  the  experiments  of   Davy  and  Gay-Lussac  with 
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reference  to  the  behaviour  of  chlorine  at  a  strong  heat  in  contact  with 
charcoal,  extending  the  experiments  also  to  bromine  or  iodine.  In  the 
•first  instance,  Berlin  porcelain  tubes  were  used,  and  when  the  tempera- 
ture approached  a  yellow  heat,  a  gas  was  found  to  issue  along  with 
the  chlorine,  not  absorbed  by  potash,  and  which  on  further 
examination  proved  to  be  carbonic  oxide;  on  observing  the  charcoal 
at  the  end  of  the  experiment,  it  was  found  that  the  porcelain  had  been 
attacked,  but  no  carbonic  oxide  or  any  other  gas  not  absorbed  by 
potash  was  formed  when  chlorine  or  bromine  was  passed  over 
charcoal  in  a  platinum  tube,  at  the  strongest  heat  of  a  Schlosing's 
furnace. 

In  the  course  of  the  foregoing  experiments  a  piece  of  perforated 
platinum  foil  was  made,  which  was  found  to  be  impervious  to  chlorine, 
although  it  allowed  air  to  pass  through  freely.  J.  K.  C 

Formation  of  Free  Fluorine.  By  B.  Braunee  (Ber.,  14,  1944 
— 1946). — On  heating  cerium  tetrafluoride.  CeF4  +  H20,  or  its  double 
salt,  3KF  +  2CeP4  +  2H2O,  a  lower  fluoride  is  formed,  and  a  gas  is 
evolved  (probably  free  fluorine)  which  resembles  chlorine  or  hypo- 
chlorous  acid  in  odour. 

The  reactions  which  take  place  are  — 

CeF4  +  H,0  =  CeFs  +  H^O  +  F 
and  2(CeF4.H.,0)  =  2CeF3  +  2HF  +  0  +  H^O. 

The  anhydrous  lead  tetrafluoride  is  also  decomposed  by  heat,  with 
formation  of  the  difluoride  and  a  gas  which  has  a  strong  odour  of 
chlorine.  W.  C.  W. 

lodammonium  Iodide.  By  W.  H.  Seamon  (Chem.  News,  44, 
188 — 189). — Perfectly  dry  ammonia  gas  was  passed  over  iodine  in  a 
flask  surrounded  by  ice  ;  the  product  was  allowed  to  remain  at  rest 
in  a  weighed  bottle  over  sulphuric  acid,  in  a  desiccator  surrounded  by 
ice,  until  of  constant  weight ;  it  was  then  analysed,  and  was  found  to 
be  identical  with  the  compound  NH3I2,  prepared  by  Guthrie. 

J.  K.  C. 

Quantivialence  of  Phosphorus.  ByH.  Goldschmidt  (Chem,.  Cent?-., 
1881,  489 — 495). — The  question  as  to  whether  phosphorns  is  always 
trivalent,  or  sometimes  pentavalent,  is  discussed  by  the  author  at  some 
length.  After  glancing  at  those  compounds  built  up  on  the  ammonium 
type,  he  t;onsiders  the  arguments  against  and  in  favour  of  the  occa- 
sional pentavalelicy  of  phosphorus  in  such  compounds  as  the  oxychlo- 
ride  and  pentachloride.  The  formula  of  the  former  on  the  assump- 
tion of  the  trivalency  of  phosphorus,  may  be  represented  as 
CI2P — 0 — CI,  in  which  2  atoms  of  chlorine  are  directly  united  to 
phosphorus,  and  1  indirectly  through  the  medium  of  an  atom  of 
oxygen.  The  author  considers  that  the  question  as  to  the  atomic  volume 
of  oxygen  in  this  body  is  at  present  unsettled,  in  view  of  the  results  of 
Thorpe  and  Ramsay,  and  he  has  proceeded  to  investigate  the  constitu- 
tion of  phosphorus  oxychloride  from  a  different  stand-point.  It 
appears  strange  that  the  above  graphic  formula  should  be  correct,  when 
we  consider  that  the  oxychloride  is  a  very  stable  body,  and  that  other 
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oompounds  which  contain  chlorine  in  direct  combination  with  oxygen, 
are  very  easily  decomposed,  sucli  as  the  oxides  of  chlorine  and  bypo- 
chlorites,  and  the  so-called  chlorine  acetate.  According  to  the  above 
formula  also,  1  atom  of  chlorine  having  a  different  situation  in  the 
molecule  to  the  other  two,  ought  to  behave  differently  in  reactions 
with  other  bodies.  In  order  to  test  the  correctness  of  this  statement, 
reactions  with  various  metals  and  elementary  substances,  namely,  Ag, 
Cu,  Hg,  Fe,  Sn,  As.  P,  Zn,  Mg,  and  Al,  were  studied.  The  reactions 
began  mostly  at  2UU — 2oU°,  zinc  alone  showing  any  action  in  the  cold. 
No  difference  in  the  affinity  of  the  chlorine-atoms  for  phosphorus  was 
observed,  the  general  reaction  being  that  the  oxygen  was  first  ab- 
stracted by  the  metal,  with  formation  of  trichloride,  which  again  came 
into  operation,  making  the  final  product  a  complicat-ed  one,  consisting 
of  phosphates,  pyrophosphates,  and  chlorides  of  the  metal,  together 
with  PCI3,  PjOs,  P-iOaCli,  and  P4O,  some  of  these  being  present  and 
some  absent  in  various  cases,  and  phosphorus  trichloride  being  always 
formed,  except  in  the  presence  of  zinc  and  copper,  which  remove  all 
three  chlorine-atoms,  leaving  the  group  PO.  These  reactions,  there- 
fore, point  to  CIsP  '.  0  as  bemgthe  correct  formula  for  theoxychloride, 
in  which  phosphorus  is  a  pentad.  Taking  the  case  of  the  pentachlo- 
ride,  the  theory  that  this  body  is  a  molecular  compound  formed  from 
the  two  groups  PCI3  and  Clj,  is  rendered  improbable  by  the  existence 
of  the  pentatluoride,  in  which  phosphorus  can  only  be  regarded  as 
a  pentad.  In  its  reactions  with  metals  and  metalloids,  the  pentachlo- 
ride  behaves  in  a  manner  analogous  to  that  of  the  oxychloride,  in 
that  two  chlorine-atoms  are  as  easily  abstracted  from  the  former  as  the 
oxygen  from  the  latter.  The  author  also  argues  that,  supposing 
POI5  to  be  a  molecular  additive  compound  of  PCI3  ard  Clj,  two  chlo- 
rine-atoms must  be  bound  together  as  in  free  chlorine,  CI — CI,  and  the 
action  of  the  pentachloride,  as  far  as  these  two  atoms  of  chlorine  are 
concerned,  should  be  the  same  as  that  of  free  chiorine.  If,  however, 
phosphorus  pentachloride  is  found  to  chlorinate  a  body  under  condi- 
tions where  free  chlorine  is  inactive,  then  the  two  atoms  of  chlorine 
must  be  linked  together  by  a  weaker  affinity  in  the  pentachloride  than 
they  are  in  chlorine,  and  therefore  the  molecule  CI2  cannot  exist, 
as  such,  in  PCI5.  This  was  in  fact  found  to  be  the  case;  platinum  at 
260°  is  converted  into  dichloride  by  phosphorus  pentachloride,  but 
remains  unaltered  in  a  stream  of  chlorine  ;  or,  when  heated  with 
chlorine,  in  a  sealed  tube.  The  author  C(msiders,  therefore,  that  the 
most  rational  explanation  which  can  be  given  is  to  acknowledge  the 
varying  qufinti valence  of  iihospliurus  from  the  triad  to  the  pentad 
condition.  J.  K.  C. 

Sulphur  Salts  derived  from  Phosphorus  Trisulphide.     By 

G.  Lemoine  (Compt.  rend.,  93,  489 — 492). — Phosphorus  trisul- 
phide is  rapidly  decomposed  by  a  solution  of  soda  with  evolu- 
tion of  hydrogen  mixed  with  hydrogen  phosphide,  and  separation 
of  a  small  quantity  of  free  phosphorus.  When  this  solution  is  eva- 
porated in  a  vacuum,  it  yields  crystals  of  the  composition 
P20S2.2Na20  +  6H2O.  When  the  phosphorus  sulphide  acts  on  sodium 
sulphhydrate,  hydrogen  sulphide  and  phosphide  are  evolved,  and  the 
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solution,  on  evaporation  in  a  vacuum,  yields  crystals  of  the  composi- 
tion P20S2,2Na20,2HoS  +  4H2O.  The  solution  obtained  by  the  action  of 
the  sulphide  on  ammonium  sulphhydrate,  deposits  crystals  of  the 
composition  P20S2.2(NH4)20,3H2S,  which,  when  dried  at  100°  in  a 
current  of  hydrogen  sulphide,  yield  the  compound 

P2OS2,2(NH0.O,H2S  +  H2O. 

The  mother-liquor,  when  evaporated  in  a  vacuum,  deposits  crystals  of 
the  composition  P20S2,2(NH4)20  +  2H2O. 

All  these  salts  are  of  the  same  type.  They  all  contain  2  atoms  of  . 
sulphur  replacing  2  atoms  of  oxygen  in  phosphorous  acid,  and  in 
some  of  them  the  water  of  crystallisation,  and  even  the  water  of  con- 
stitution of  the  phosphorous  acid,  has  been  replaced  by  hydrogen  sul- 
])hide.  In  the  latter  case,  the  salts  lose  hydrogen  sulphide  at  ordinary 
temperatures.  All  the  compounds  give  precipitates  with  most  of  the 
metallic  salts.  With  lead  acetate,  they  give  a  precipitate  of  the  corre- 
sponding lead  compound,  which  may  contain  either  2PbO  or  3PbO,  and 
has  a  colour  varying  from  yellow  to  red.  It  soon  decomposes  into  lead 
sulphide  and  phosphorous  acid.  With  hydrochloric  acid  the  solid 
compounds  give  off  hydrogen  sulphide.  When  heated  to  200 — 240°, 
they  lose  hydrogeu  sulphide  but  retain  a  portion  of  their  sulphur,  even 
after  prolonged  ignition.  When  their  aqueous  solutions  are  boiled, 
all  the  sulphur  is  given  off  as  hydrogen  sulphide,  an  alkaline  phosphite 
being  formed.  The  existence  of  these  compounds  affords  further  proof 
of  the  analogy  between  oxygen  and  sulphur.  C.  H.  B. 

Preparation  of  Sulphuryl  Chloride,  a  Contribution  to  our 
Knowledge  of  Catalysis.  By  H.  Schulze  (/.  pr.  Ghem..  [2],  24, 
168 — ^183). —  The  author  enumerates  and  considers  the  various  bodies 
which  help  to  effect  the  formation  of  sulphuryl  chloride  from  sulphur- 
ous anhydride  and  chlorine  gases  without  the  help  of  sunshine,  viz., 
ethylene,  charcoal,  glacial  acetic  acid,  and  camphor,  of  which  latter  he 
has  already  given  some  account.  The  absorption  of  sulphurous 
anhydride  by  camphor,  which  thereby  becomes  liquefied,  was  first 
studied  by  Bineau,  and  in  agreement  with  his  determinations  the 
author  found  that  at  725  mm.  and  0"  the  camphor  had  condensed  O'SSO 
of  its  weight  of  the  gas ;  on  exposure  to  the  air  all  the  absorbed  gas 
rapidly  escapes.  Chlorine  has  no  action  on  camphor,  but  it  is  greedily 
absorbed  by  the  above  liquid  until  saturated,  and  a  solution  of  cam- 
phor in  sulphuryl  chloride  is  formed,  which  can  be  easily  separated 
and  obtained  pure  by  distillation.  This  action  cannot  be  due  to  the. 
mere  condensation  of  the  sulphurous  anhydride  and  its  action  in  the 
liquid  state  on  the  chlorine,  for  these  two  gases  do  not  combine  even 
when  condensed  and  cooled  to  — 20°  ;  but,  on  the  other  hand,  in 
presence  of  camphor  the  reaction  takes  place  even  at  —20°.  Sulphu- 
rous anhydride  combines  in  large  proportion  with  and  liquefies  glacial 
acetic  and  formic  acids  ;  these  acids  are  scarcely  attacked  by  chlorine 
if  sunlight  is  excluded,  but  the  sulphurous  compounds  greedily  absorb 
chlorine  with  formation  of  sulphuryl  chloride,  the  acetic  and  formic 
acids  remaining  almost  unacted  on  ;  thus  their  mode  of  action  seems 
to  resemble  that  of  camphor.     Alcohol  and  acetone  also  absorb  quanti- 
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ties  of  sulphurous  anhydride  ;  chlorine  passed  through  these  liquids  acts 
on  the  alcohol  and  acetone,  and  in  proportion  as  this  proceeds  the  sul- 
phurous anhydride  escapes  without  being  acted  on.  Other  absorbents 
of  sulphurous  anhydride  are  sulphuryl  chloride  itself,  and  liquid  sul- 
phuric anhydride.  Chlorine  passed  into  the  latter  solution  does  not 
yield  a  trace  of  sulphuryl  chloride,  no  more  than  it  does  with  the 
former.  In  this  case,  a  few  bubbles  of  chlorine  passed  into  the  solution 
were  sufficient  to  produce  a  yellow  coloration,  thus  showing  the  chlo- 
rine to  be  simply  dissolved,  and  after  a  time  the  chlorine  passed 
through  unaltered  ;  the  point  is  also  proved  by  the  fact  that  no  appre- 
ciable increase  of  weight  took  pla<;e  when  chlorine  was  passed  into 
sulphuryl  chloride  previously  saturated  with  salpburous  anhydride  (it 
absorbed  32  4  per  cent). 

Turpentine  absorbs  sulphurous  anhydride,  but  it  does  not  effect  the 
union  of  this  body  with  chlorine.  Carbon  bisulphide  and  chloroform 
absorb  chlorine,  but  the  solution  is  not  acted  on  by  sulphurous  anhy- 
dride. 

It  cannot  be  supposed  that  the  action  of  camphor,  or  acetic  or  formic 
acids,  is  due  to  tlieir  combining  momentarily  with  chlorine,  and  then 
passing  it  over  to  the  sulphurous  anhydride  in  statu  nasceniii,  for  the 
first  two  undergo  substitution  to  a  slight  extent  only,  and  the  last  is 
completely  decomposed  into  carbonic  anhydride  and  hydrochloric  acid. 

If  chlorme  is  passed  into  a  solution  of  sulphurous  anhydride  in 
camphor,  but  not  to  saturation,  and  the  bulk  of  the  sulphuryl  chloride 
is  then  removed  by  distillation  and  the  rest  by  shaking  repeatedly  with 
water,  there  remains  pure  camphor  containing  no  trace  of  chlorine 
substitution-products.  But,  if  chlorine  is  passed  to  saturation,  sub- 
stitution-products ai'e  formed,  and  increase  in  quantity  on  standing  and 
inti'oduction  of  more  chlorine  ;  at  0°,  however,  this  action  is  extremely 
slow. 

By  passing  sulphurous  anhydride  and  chlorine  gases  alternately 
through  a  flask  containing  a  small  quantity  of  camphor  (5  grams),  a 
large  quantity  of  sulphuryl  chloride  can  be  easily  prepared  (viz.,  472 
grams  after  fifteen  operations,  when  the  action  had  almost  ceased). 
The  solvent  power  of  the  sulphuryl  chloride  formed  doubtless  helps 
the  action  of  the  camphor;  but  this  dilution  of  the  camphor,  most 
favourable  at  1  :  60,  stops  the  reaction  at  1  :  lUO.  A  mixture  of  the 
two  gases  has  naturally  the  same  effect  as  above,  but  not  until  abmt 
two  parts  of  sulphuryl  chloride  are  formed  to  one  of  camphor  does  the 
reaction  go  on  rapidly.  With  glacial  acetic  acid,  the  prepai-ation  may 
be  carried  on  just  as  easily,  but  with  formic  acid,  when  about  live 
times  its  volume  of  sulphuryl  chloride  is  formed,  the  liquid  separates 
into  two  layers,  the  upper  one  consisting  of  the  formic  acid  containing 
some  sulphuryl  chloride. 

If  bromine  or  iodine  is  added  to  the  solution  of  the  camphor  in 
sulphurous  anhydride,  substitution-products  alone  are  formed,  and  no 
sulphuryl  bromide  or  iodide.  Neither  were  these  bodies  obtained  by  the 
action  of  sulphuryl  chloride  on  hydrobromic  or  hydriodic  acids  or  their 
salts;  all  are  decomposed  even  at  the  ordinary  temperature,  with 
separation  of  sulphurous  anhydride  and  bromine  or  iodine,  thus : 
2HI  -f-  S0,Cl2  =  21  -h  SO3  +  2HCI.  H.  B. 
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Hydration  of  Salts  and  Oxides.  By  C.  F.  Cross  (Chem..  Neics, 
44,  209). — By  subjecting  the  method  of  investigating  the  difficult 
problem  of  rehydration  to  a  critical  examination,  the  following  of  the 
more  important  facts  were  established.  The  author  used  the  appa- 
ratus previously  described  by  him  (Chem.  News,  44,  101).  Copper 
sulphate  combines  with  deci'casine:  velocity  with  6H2O,  at  which  point 
it  remains  constant  for  some  time  ;  it  then  proceeds  to  take  up  addi- 
tional water,  although  with  much  less  velocity,  and  in  fact  deliquesces  ; 
this  is  important,  as  shovv'ing  that  from  hydration  to  solution  there  is 
an  actual  and  unbroken  series  of  combinations.  Sodium  sulphate, 
potassium  sulphate,  and  magnesium  sulphate  pass  through  hydration 
to  deliquescence  without  break  ;  potassium  dichromate  gives  a  third 
type  of  hydration,  inasmuch  as  at  the  ordinary  temperature  of  the 
air  and  exposed  under  a  V)ell-jar  to  an  atmosphere  saturated  with 
aqueous  vapour  it  "  condenses "  water  to  the  molecular  limit  of 
3'5  H2O,  none  of  which  water  can  be  said  to  be  combined  with  the 
salt,  as  it  is  entirely  removed  by  pressure  between  blotting  paper. 
Precipitated  ferric  oxide,  dried  at  100°,  and  containing  1  mol.  H2O, 
hydrates  rapidly  at  first,  but  after  taking  up  1  mol.  water,  the  com- 
bination proceeds  very  slowly.  D.  B. 

Crystals  Produced  by  the  Action  of  Metals  Sealed  up  in 
Carbon  Bisulphide.  By  P.  Braham  (Chem.  News,  44,  211). — 
Fifteen  different  metals  were  sealed  up  in  carbon  bisulphide  on  June 
20th,  1879.  On  June  20th,  1880,  the  tubes  were  examined  under  the 
microscope,  when  appearances  of  incipient  crystallisation  were 
observed  ;  and  on  May  20th,  1881,  transparent  crystals  were  found  in 
those  tubes,  which  contained  gold,  antimony,  and  bismuth.  The 
experiment  is  being  continued.  D.  B. 

Conversion  of  Sodium  Sulphate  into  Hydroxide.     By  C.  F. 

Ceoss  and  E.  J.  Bevan  (Dingl.  pohjt.  J.,  242,  137).— The  object  of 
this  investigation  is  to  replace  the  conflicting  and  uncertain  data 
touching  the  reaction  Na2S04  +  Ca(0H)2  =  CaSOi  +  2NaOHbymore 
exact  and  trustworthy  numbers  than  those  which  at  present  exist.  The 
chief  factors  of  the  limit  of  the  decomposition  are  the  partial  solubili- 
ties of  the  calcium  compounds.  Calcium  hydroxide  was  found  to  be 
practically  insoluble  in  a  2 — 3  per  cent,  solution  of  sodium  hydroxide. 
Calcium  sulphate  was  found,  as  stated  by  Poggiale,  to  have  a  maxi- 
mum solubility  at  35°,  and  at  this  temperature  the  decomposition  was 
10  per  cent,  lower  than  at  15°,  all  other  conditions  being  equal.  In 
all  experiments  upon  the  conversion  in  question,  the  authors  employed 
5  grams  NajSQi  and  2  grams  CaO,  quantities  which  are  in  the  ratio 
of  the  molecular  weights.  In  aqueous  solution,  both  at  the  ordinary 
and  at  the  boiling  temperature,  the  maximum  decomposition  was 
reached  with  a  volume  of  350  c.c,  when,  i.e.,  NaSOi  :  H2O  =  1  :  550. 
The  limits  were,  in  the  first  case  (duration  7  days)  35  per  cent,  of  the 
salt  employed ;  in  the  latter  (duration  4  hours)  11  ■4  per  cent.  The 
influence  of  time  wnll  be  seen  from  the  following  table:  — 
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Duration  of 

At  15°  C. 

AtlOOP. 

experiment. 

Yield  per  cent. 

Yield  per  cent. 

4  hours 

12-9 

10-42 

20     „ 

— 

10-8 

35     „ 

— 

19-6 

40     „ 

23-5 

— 

96    „ 

— 

25-2 

7  days 

{ 

(1.)  28-01 
(2.)  28-7/ 

25-3 

14     „ 

28-8 

— 

The  condition  of  rest  or  motion  of  the  liquid  was  found  in  four 
comparative  experiments,  in  which  the  duration  was  one  week,  to  be 
without  sensible  influence. 

By  addition  of  alcohol,  23  per  cent,  by  volume,  the  yield  of  alkali 
(at  15°)  was  increased  to  55  per  cent,  of  the  theoretical.  This  was 
the  maximum  attained,  and  represents  the  most  favourable  adjustment 
of  the  solubilities  both  of  reagents  and  of  products.  The  yield  of 
alkali  was  found  to  bo  increased  by  the  addition  of  sugar  (5  grams) 
to  the  boiling  aqueous  solution,  from  11-4  to  20  per  cent.;  on  the 
other  hand,  by  the  addition  of  sodium  chloride  (5  grams)  to  be 
decreased  from  11-4  to  7-1,  the  first-named  influencing  the  solubility 
of  the  calcium  hydroxide,  the  latter  tliat  of  the  sulphate.  The  authors 
also  investigated  the  limit  of  occurrence  of  the  inverse  decomposition, 
and  found  that  this  appears  to  commence  when  the  alkaline  strength 
reaches  03  per  cent.  (NajO)  ;  this  strength  did  not  obtain  in  any  of 
the  experiments  upon  the  first-named  reaction. 

The  results  of  the  determinations,  which  are  very  numerous,  are 
comprised  in  tables  for  which  the  original  must  be  consulted. 

C.  F.  C. 

Hydrated  Barium  Nitrate.  By  R.  A.  Berry  {Chem.  News,  44, 
190). — By  saturating  the  same  water  with  barium  and  strontium 
nitrates,  introducing  a  crystal  of  Sr(N03)2  +  4HoO,  and  evaporatin" 
in  a  vacuum  over  sulphuric  acid,  crystals  were  obtained  containing 
17  per  cent,  of  a  hydrated  barium  nitrate,  isomorphous  with  the 
strontium  compound.  J.  K.  C. 

Magnesium  Carbonates.  By  H.  Beckurts  (Arch.  Pharm.  [3], 
18,  429—442,  and  [3],  19,  13— 23).— Pattinson  {Chem.  News,  1863, 
128)  described  a  process  for  preparing  Magnesia  alba,  consisting  in 
treating  slightly  ignited  dolomite  with  carbonic  anhydride  and  water 
under  5 — 6  atmospheres'  pressure,  when  it  is  found  that  so  long  as 
any  magnesium  carbonate  remains  undissolved,  so  long  will  the 
calcium  carbonate  remain  unacted  on,  the  solution  in  the  carbonic 
anhydride  and  water  being  of  acid  magnesium  carbonate  only.  When 
this  solution  is  heated  with  steam,  magnesia  alba  is  precipitated  as  a 
bulky  powder.  The  author  confirms  the  statement  that  unigfnited 
dolomite  yields  no  solution  of  magnesium  carbonate  when  treated  with 
carbonic  anhydride  under  pressure,  from  which  he  concludes  that  in 
dolomite  we  have  a  double  cai-bonate  of  calcium  and  magnesium, 
which,  on  igniting,  splits  up  partially  into  carbonic  anhydride,  and 
into  the  separated  carbonates  of  the  bases. 
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The  purity  of  the  oarbonic  anhydride,  in  addition  to  that  of  the 
dolomite  and.  the  water,  is  not  without  influence  on  the  product.  At 
the  Nauheim  factory  a  very  pure  gas,  which  escapes  from  the  ground 
in  the  neighbourhood,  is  employed. 

On  triturating  magvesia  alba  with  water  and  passing  carbonic  anhy- 
dride through  the  liquid,  a  solution  is  obtained  which,  on  spontaneous 
evaporation,  yields  a  neutral  magnesium  carbonate  with  3  mols.  of 
water  of  crystallisation,  of  sp.  gr.  1-875.  The  author  finds  that  658 
parts  of  water  at  19°  dissolve  1  part  of  this  salt.  Neutral  magnesium 
carbonate  is  also  obtained  by  the  double  decomposition  of  a  soluble 
magnesium  salt  with  sodium  carbonate. 

The  author  found  the  ratio  of  magnesium  oxide  to  carbonic  anhy- 
dride in  solutions  of  magnesium  carbonate  ia  water  containing  this 
gas,  to  be  approximately  1  :  2  (in  equivalents),  whence  he  concludes 
that  such  solutions  contain  the  salt  Mg(HC03)2. 

On  heating  a  litre  of  a  371  per  cent,  magnesium  carbonate  solution 
for  about  five  minutes  at  70 — 75°,  an  abundant  evolution  of  carbonic 
anhydride  occurs,  and  crystals  of  neutral  magnesium  carbonate  sepa- 
rate. The  filtrate  containing  1-2  per  cent,  of  magnesium  carbonate, 
heated  to  71°  for  five  minutes,  again  evolves  gas,  but  deposits  an  appre- 
ciably smaller  amount  of  neutral  carbonate.  On  boiling  the  filtrate  from 
this,  a  few  decigrams  of  a  basic  carbonate  were  deposited  containing 
42"7  per  cent,  of  magnesium  oxide.  The  author  further  found,  on  boiling 
a  solution  of  magnesium  carbonate  in  carbonic  anhydride,  that  he  always 
obtained  the  same  basic  salt,  the  concentration  of  the  solution  and  the 
duration  of  the  boiling,  having  no  influence  on  its  composition.  From 
analysis  of  this  basic  body,  and  the  composition  of  magnesia  alba  from 
various  sources,  the  author  deduces  for  magnesia  alba  the  formula 
5MgC03,2Mg(OH)2  +  7H2O,  which  requires  42-4  MgO,  34-2  CO2,  and 
22-4  HzO. 

H.  Rose  (Ann.  Ghem.  Pharm.  80,  231)  investigated  more  minutely 
the  precipitates  produced  by  alkaline  carbonates  with  magnesium  salts, 
and  deduced  the  formulae  :  4MgC03  +  Mg(0H)2  +  4H20,  4MgC03  -|- 
Mg(0H)2  +  5H2O,  BMgCOs  +  Mg(0H)2  +  5H2O,  and  BMgCOs  + 
Mg(0H)2  +  4H2O.  The  author  also  in  two  cases  found  commercial 
products  of  the  composition  of  the  last  formula.  On  boiling  the 
neutral  air-dried  carbonate  with  much  water,  a  salt,  3MgC03,Mg(OH)2 
+  5H2O,  as  above  was  obtained.  Kraut  (Arch.  Pharm.,  217,  252) 
has  published  analyses  of  magnesium  products  more  or  less  agreeing 
with  those  of  the  author. 

The  magnesia  carhonica  ponderosa  of  the  Pharmacopoeia  is  obtained 
by  double  decomposition  of  magnesium  sulphate  and  sodium  carbonate, 
evaporation  of  the  mixture,  washing  with  hot  water,  and  drying  at 
100°.  Its  composition  is  3MgC03,MgO  +  5H2O.  Corresponding  to 
the  two  varieties  of  magnesia  carbonica  of  the  British  Pharmacopoeia 
are  a  heavy  and  light  magnesia  nsta.  The  sp.  gr.  of  magnesia  usta  levijf 
(obtained  from  light  magnesia  alba)  is  2" 74;  the  sp.  gr.  of  magnesia 
usta  (from  magnesia  carbonica  ponderosa')  is  3*057;  that  of  magnesia 
nsta  (obtained  by  ignition  of  neutral  magnesium  carbonate)  3'69. 
With  reference  to  the  presence  of  calcium  carbonate  in  magnesium 
preparations,  the  author  remarks  that  a  less  quantity  than  3  per  cent. 
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cannot  be  detected  by  ammonium  carbonate.  Oxalic  acid  does  not 
<^\ve  appreciably  better  results.  By  Blitz's  method,  ^  per  cent,  of 
lime  can  be  detected,  but  by  the  Graham-Otto  method  (Graham-Otto, 
Lehrb.,  4th  Edit.,  2,  fil4),  by  igniting  and  extraction  with  water,  the 
author  has  succeeded  in  detecting  O'Ol  per  cent,  of  calcium  carbonate 
in  magnesia  alba.  F.  L.  T. 


Sulphochromites.  By  M.  Graegee  (Monatsh.  Chem.,  2,  266 — 
275). — The  author  has  already  prepared  the  sulphochromites  of  zinc, 
iron,  and  manganese,  M'CriSi,  by  heating  a  mixture  of  the  hydroxides 
of  chromium  and  zinc,  &c.,  with  sulphur.  These  compounds  are  dark 
brown  or  black  powders,  insoluble  in  water  and  in  hydrochloric  acid, 
but  soluble  in  nitric  acid  and  in  aqua  regia  (Abstr.,  1881,  225).  The 
present  paper  describes  the  preparation  and  properties  of  several  other 
sulphochromites. 

Sodium  Sulphochromife  or  Sodiochromic  Sulphide,  Na^Criiii,  is  pre- 
pared, like  the  zinc  salt,  by  triturating  1  gram  of  chromic  hydroxide 
dried  at  a  comparatively  low  temperature  with  9  g.  anhydrous  sodium 
carbonate  and  11  sulphur  to  a  fine  homogeneous  powder;  heating  the 
mixture  in  a  covered  porcelain  crucible,  filled  to  about  three-fifths,  till 
the  sulphur  begins  to  volatilise  and  burn  at  the  edge  of  the  crucible ; 
and  keeping  up  the  heat  for  about  a  quarter  of  an  hour  longer,  but 
discontinuing  it  before  the  whole  of  the  sulphur  is  volatilised,  so  that 
the  crucible  may  be  still  full  of  sulphur-vapour,  and  the  oxygen  of  the 
air  be  thereby  prevented  from  coming  in  contact  with  the  mass  while 
it  is  still  hot. 

The  melt,  after  cooling,  is  drenched  with  a  quantity  of  water  suffi- 
cient to  take  up  all  the  soluble  sulphide  of  sodium;  the  undissolved 
portion  is  washed  by  decantiition  with  a  solution  of  15  g.  caustic  soda 
in  a  litre  of  water,  till  neither  sulphide  nor  thiosulphate  can  be  detected 
in  the  decanted  liquid ;  the  soda  is  washed  away  with  strong  spirit 
(90  per  cent.  Tr.),  which  is  in  its  turn  displaced  by  absolute  alcohol; 
and  the  precipitate  is  drained  on  a  filter  and  quickly  dried. 

The  salt  thus  obtained  is  a  dark  brick-red  amorphous  powder, 
which  in  the  dry  state  is  not  altered  by  contact  with  the  air  at  ordi- 
nary temperatures,  but  glows  when  heated,  giving  off  sulphurous  anhy- 
dride, and  leaving  a  mixture  of  chromic  oxide  and  sodium  sulphate,  the 
decomposition  taking  place  according  to  the  equation,  NaoCraSi  + 
On  =  Na,S04  +  Cr^Os  -f  SSOj. 

Sodiochromic  sulphide  is  insoluble  in  water,  but  when  triturated 
therewith  it  is  brought  into  a  state  of  extremely  minute  division,  so 
that  it  passes  through  the  thickest  filters,  beginning  to  blacken  at  the 
same  time.  This  change  of  colour  is  due  to  oxidation,  and  takes 
places  even  in  water  which  has  been  de-aerated  as  completely  as  pos- 
sible by  boiling;  but  if  the  water  be  perfectly  deoxygenised  by  mixing 
it,  after  boiling,  with  solution  of  ferrous  sulphate  and  potash-ley,  and 
leaving  the  whole  for  some  time  in  an  atmosphere  of  pure  hydrogen, 
and  this  deoxygenated  water  be  then  distilled  over  into  a  receiver  con- 
taining the  sodium  salt,  which  is  likewise  traversed  by  a  stream  of 
hydrogen  and  then  closed  air-tight,  the  salt  will  remain  for  months 
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without  exhibiting  the  slightest  change  of  colour.  If  the  pulverised 
sodium  sulphochromite  is  suspended  in  a  solution  of  caustic  soda  of 
the  strength  above  mentioned,  it  sinks  down  pretty  quickly,  and  will 
remain  quite  unaltered  in  colour  for  weeks,  even  if  a  stream  of  air  be 
passed  through  the  liquid.  From  this  it  would  appear  that  the  oxida- 
tion of  the  salt  by  the  action  of  the  air  takes  place  only  when  it  is  in 
a  very  finely  divided  state,  and  that  the  soda,  by  causing  it  to 
aggregate  in  larger  particles — as  is  evident  from  the  fact  of  its  sinking 
rapidly  in  that  liquid — prevents  the  oxidation.  A  similar  behaviour 
is  exhibited  by  iron  pyrites,  which  in  the  moist  state  is  oxidised  by  the 
air  only  when  it  is  in  a  state  of  minute  division,  so  that  a  clay-slate 
containing  particles  of  iron  pyrites  large  enough  to  be  seen  with  the 
naked  eye,  is  not  well  adapted  for  the  preparation  of  alum  or  of  ferrous 
sulphate. 

Sodiochromic  sulphide  is  not  attacked  by  strong  hydrochloric  acid, 
and  but  slightly  when  heated  with  dilute  hydrochloric  or  sulphuric 
acid ;  by  strong  nitric  acid  and  aqua  regia  on  the  other  hand,  it  is 
readily  dissolved  at  ordinary  temperatures,  and  by  dilute  nitric  acid, 
when  heated,  with  formation  of  the  sulphates  of  chromium  and  sodium. 
Strong  sulphuric  acid  scarcely  attacks  it  in  the  cold,  but  on  raising  the 
temperature,  blackening  takes  place,  sulphurous  anhydride  is  evolved, 
and  sulphur  separated,  and  the  compound  dissolves  completely, 
forming  a  green  solution  containing  the  sulphates  of  sodium  and 
chromium. 

All  attempts  to  prepare  the  corresponding  sulphides  of  chromium 
and  potassium  were  unsuccessful.  On  treating  chromic  hydroxide 
with  potassium  carbonate  and  sulphur  as  above  described,  using  these 
substances  even  in  much  larger  excess  than  in  the  preparation  of  the 
sodium  salt,  a  black  melt  was  obtained,  from  which  water  dissolved 
out  polysulphides  and  thiosulphate  of  potassium,  leaving  a  black 
crystalline  mass,  which  was  found  by  analysis  to  be  nothing  but 
chromic  sulphide.  The  formation  of  a  potassio-chromic  sulphide  was 
however  observed  by  Schafarik  (Wien.  Akad.  Ber.,  47  [2],  253),  on 
fusing  potassium  chromate  with  liver  of  sulphur. 

The  sulphochromites  of  the  heavy  metals  are  obtained  by  precipitating 
the  sodium-salt  with  various  metallic  solutions.  The  iron,  manganese, 
and  zinc  salts,  thus  prepared  exhibit,  with  exception  of  a  darker 
colour,  the  same  properties  as  those  formerly  obtained  by  the  author  in 
the  dry  way  (Abstr.,  1881,  226).  The  other  sulphochromites  are  all  black 
or  greenish-black  pulverulent  bodies,  insoluble  in  water.  They  are  not 
attacked  by  hydrochloric  acid,  but  dissolve  readily,  with  oxidation,  in 
nitric  acid,  forming  the  corresponding  metallic  salts.  The  tin  salt 
thus  treated  leaves  metastannic  acid;  the  lead  salt,  lead  sulphate.  They 
are  all  likewise  soluble  in  aqua  regia,  the  silver  salt  of  course  yielding 
a  precipitate  of  silver  chloride. 

The  sulphochromites,  when  heated  in  the  air,  burn  away  with  a  glim- 
mering light,  and  evolution  of  sulphurous  anhydride,  the  silver,  copper, 
cadmium,  cobalt,  nickel,  and  manganese  salts,  leaving  residues  consisting 
of  chromic  oxide  and  the  corresponding  sulphates,  the  iron  and  tin  salts 
leaving  chromic  oxide  mixed  with  ferric  and  stannic  oxide  respectively, 
and  the  lead  and  zinc  salts  leaving  the  corresponding  chromites.  These 
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reactions  serve  as  the  basis  for  the  quantitative  analysis  of  the  sulpho- 
chromites. 

The  sulphochromites  of  barium,  strontium,  and  calcium  cannot  be 
prepared  from  the  sodium  salt  by  double  decomposition,  inasmuch  as 
the  reaction  is  very  slow  and  incomplete,  and  during  its  progress  the 
sodium  salt  becomes  oxidised  and  decomposed  in  the  manner  already 
mentioned. 

The  existence  of  the  sulphochromites  shows  that  chromic  sulphide, 
CraSa,  reacts  with  the  sulphides  of  many  metals  in  the  same  manner  as 
chromic  oxide  with  the  corresponding  oxides.  H.  W. 

Tungstoborates.  By  D.  Klein  (Bull.  Soc.  Chim.  [2],  36,  205— 
209). — When  a  solution  of  cadmium  tungstoborate  is  evaporated  in  a 
vacuum,  it  yields  large  crystals,  apparently  rhombic,  of  the  composition 
l)W03.Ba03.2CdO,2H20  +  16Aq,  which  melt  in  their  water  of  crystal- 
lisation at  75°,  giving  a  somewhat  mobile  liquid  of  sp.  gr.  36. 
Although  the  salt  crystallises  readily,  it  is  extremely  soluble  in  water, 
100  parts  of  the  salt  dissolving  in  8  parts  of  water  at  19°.  The  solu- 
tion has  a  sp.  gr.  3'28.  By  means  of  this  salt,  solutions  can  be  obtained 
of  any  sp.  gr.  between  1  and  36,  by  the  u.se  of  which  the  majority  of 
ordinary  minerals  may  be  mechanically  separated.  The  author  has 
obtained  the  following  compounds  : — 

Cobalt  tungdahorate,  9W03.Bu03.2CoO,2H20  +  16Aq,  a  deep  red, 
somewhat  soluble  salt,  giving  a  solution  of  sp.  gr.  3'32  at  19°. 

Nicl-el  hmgdoborate,  9W03.B203.2NiO,2H20  +  16Aq,  a  dark  green 
salt,  almost  as  soluble  as  the  cadmium  compouud. 

Copper  tungstoborate,  QWOa.BjOs.CuOj'ZHjO  +  16Aq,  forms  clear 
blue  crystals,  which  dissolve  in  one-fifth  of  their  weight  of  water  at 
10°,  lose  their  colour  at  165°,  and  become  yellow  when  ignited. 

Manganese  tungstohurate,  9W03.B.,0...2MnO,2HaO  -)-  15Aq,  rose- 
coloured  crystals,  which  alter  rapidly  when  exposed  to  air.  Sp.  gr.  of 
solution  at  19"  =  3-15. 

Dichromic  tungstoborate  (9W03.B203)3.2Cro03,2H20  +  69Aq,  ob- 
tained by  the  decomposition  of  dibarium  tungstoborate  with  chromium 
sulphate,  crystallises  from  a  syrupy  solution  with  some  difiiculty  in 
small  crystals. 

Lead  tungstoborate,  9W03.B..03.2PbO,2H20  +  9Aq,  obtained  by  the 
action  of  a  cold  dilute  solution  of  tungstoboric  acid  on  lead  carbonate, 
is  somewhat  less  soluble  than  the  preceding  salts,  and  does  not  give  a 
solution  of  very  high  sp.gr. 

Uranic  tungstoborate  (9WO:,.B203)2  +  (TJr203)3  +  31  Aq,  obtained 
by  the  decomposition  of  the  dibarium  salt  by  uranium  sulphate  in  pre- 
sence of  hydrochloric  acid,  forms  hard  crusts  adhering  firmly  to  the 
sides  of  the  dish.  Its  constitution  has  not  yet  been  determined.  Appa- 
rently the  salt,  9W03.B203.2Ur20:„2H20  +  «Aq,  does  not  crystallise. 
The  normal  salt  could  not  be  obtained. 

The  thallium  and  silver  salts  form  very  slightly  soluble  crystalline 
powders,  containing  3  and  12  mols.  H.O  respectively. 

Cerium  tungstoborate,  9W03.B203.2CeO,2H20  +  17Aq,  which  forms 
rose-coloured  very  soluble  crystals,  and  the  magnesium  salt,  contain- 
ing 20  mols.   H;0,   may  also  be  obtained  by  double  decomposition. 

VOL.  XLIf,  c 
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The  ammonium  salt  forms  small  octahedrons,  which  very  rapidly 
effloresce  wheB  exposed  to  the  air.  The  potassium  compound  has 
already  been  described.  The  barium  salt  crystallises  with  13  mols. 
H2O  in  quadratic  octahedrons,  very  soluble  in  warm,  but  less  soluble 
iu  cold  water.  The  disodium  salt  crystallises  with  9  mols.  H2O  in 
rhombic  octahedrons,  very  soluble  in  water,  giving'  a  solution  of  sp.  gr. 
2-5.  The  monosodium  compound,  9W03.B203.Na20,3H20  +  20Aq, 
forms  crystalline  masses  with  octahedral  cleavage.  Its  solution  has 
a  high  sp.  gr.  Attempts  to  obtain  tetrabasic  tungstoborates  have 
not  yet  been  successful. 

Tungstoboric  acid  may  be  readily  obtained  in  yellowish  octahedrons 
by  decomposing  dibarium  tungstoborate  with  exactly  the  required 
amount  of  sulphuric  acid.  It  gives  a  solution  of  very  high  sp.  gr., 
and  probably  has  the  composition,  9W03.B203,2HoO  +  18Aq.  With 
salts  of  quinine,  cinchonine,  strychnine,  and  morphine,  it  gives  white 
or  yellowish-white  precipitates,  insoluble  in  acids  in  the  cold.  With 
salts  of  codethylene  it  gives  an  abundant  yellowish  precipitate,  soluble 
in  boiling  nitric  acid,  but  with  methocodeine  and  etliylenemorphine  it 
gives  no  reaction.  With  peptones  it  forms  a  coagulum,  soluble  in 
excess  of  the  acid. 

In  all  cases  the  boric  acid  was  estimated  by  difference.  It  should 
also  be  borne  in  mind  that  very  different  formulas  correspond  with  dif- 
ferences in  analytical  results  not  greater  than  unavoidable  errors  of 
e.Kperiment.  C.  H.  B. 

Temperatures  of  Formation  and  Decomposition  of  Mer- 
curic Oxide.  By  W.  H.  Echols  (Chem.  News,  44,  189). — By  the 
use  of  Carnelley's  method  for  the  estimation  of  high  temperatures,  it 
was  found  that  mercuric  oxide  is  first  formed  by  direct  union  of  mer- 
cury and  oxygen  at  about  450°,  and  that  it  begins  to  be  decomposed 
at  about  630°  under  the  ordinary  atmospheric  pressure.  J.  K.  C. 

Mercurous  Chloride.  By  E.  Drechsel  (/.  pr.  Chem.,  24,  46). 
— This  salt  dissolves  in  a  solution  of  mercuric  nitrate  when  w^armed, 
forming  mercuric  chloride  and  mercurous  nitrate.  Hence  mercurous 
nitrate  is  not  precipitated  by  mercuric  chloride  in  the  presence  of  mer- 
curic nitrate.  D.  A.  L. 

Bismuth  Subnitrate.  By  C.  Schneider  (Arch.  Pharm.  [3],  18, 
850 — 356). — Keeping  in  view  the  principles  laid  down  by  R.  Schneider 
(/.  pr.  Ghem.,  20,  418 — 434),  the  author  has  prepared  large  quantities 
of  basic  bismuth  nitrate  free  from  arsenic.  The  principles  are :  bis- 
muth arsenate  is  practically  insoluble  in  a  concentrated  and  as  far  as 
possible  neutral  solution  of  bismuth  nitrate.  For  the  complete  oxida- 
rion  of  arsenic,  an  equable  temperature  of  at  least  75 — 90°  is  neces- 
sary, and  the  resulting  solution  of  the  metal,  as  concentrated  as  possible, 
should  contain  as  little  free  nitric  acid  as  possible. 

By  dissolving  1  kilo,  of  (so-called  pure)  bismuth  in  coarse  powder 
in  small  portions  at  a  time  in  5  kilos,  of  the  purest  nitric  acid  free 
from   chlorine   (sp.  gr.  1'2)   at  80°,  and  cooling  on  completion  of  the 
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action,  a  slight  residue  of  basic  salt  and  traces  of  metal  remained  tin- 
dissolved,  which  residue  was  found  to  be  perfectly  free  from  arsenic. 
On  evaporating  and  decomposing  the  crystals  of  normal  bismuth 
nitrate  obtained,  the  basic  nitrate  was  found  to  be  free  from  arsenic, 
but  the  water  used  for  precipitating  and  washing  contained  arsenic, 
showing  that  arsenic  must  have  been  in  the  solution  of  the  metal, 
which  contained  large  quantities  of  pure  nitric  acid,  and  must  sub- 
sequently have  been  retained  by  the  crystals  of  the  normal  salt. 
Other  experiments  of  a  similar  nature  were  made  with  slight  varia- 
tions, and  gave  substantially  the  same  results.  By  operating  in  a 
precisely  similar  manner  on  1  kilo,  of  the  same  bismuth — after 
purification  by  fusion  with  soda  and  pota-ssium  nitrate — precisely 
the  same  results  as  to  arsenic  were  obtained.  100  grams  of  an  arsenical 
bismuth,  in  coarse  powder,  were  mixed  with  0'5  gram  of  metallic 
arsenic,  and  then  added  in  very  small  successive  portions  to  500  grams 
of  nitric  acid  (sp.  gr.  1'2),  heated  to  80".  The  liquid  was  at  once  ren- 
dered turbid  V)y  the  separated  bismuth  arsenate.  The  insoluble 
residue  was  white,  weighing  2"3  grams,  and  was  highly  arsenical. 
125  grams  of  normal  salt  were  obtained,  yi-^lding  59  grams  of  basic 
salt.  The  mother-liquor  was  free  from  arsenic,  but  the  basic  salt  gave 
very  perceptible  arsenic  mirrors  in  Marsh's  apparatus.  120  grams  of 
the  same  coaraely  powdered  metal,  with  05  gram  of  metallic  arsenic, 
were  acted  on  exactly  as  in  the  previous  case,  except  that  the  metal 
was  added  quickly  in  snaall  portions;  the  highly  arsenical  insoluble 
residue  weighed  6  grams.  175  grams  of  normal  salt  were  obtained, 
yielding  75  grams  of  basic  salt,  which,  as  well  as  the  mother-liquor, 
was  completely  free  from  arsenic.  F.  L.  T. 

Absorption  of  Chlorine  by  Arsenious  Chloride,  and  the 
Amount  retained  at  Various  Temperatures.  By  B.  E.  Sloan 
{Ghem.  Nei'-n,  44,  203). — All  attempts  to  produce  an  arsenic  penta- 
chloride  having  failed,  it  nevertheless  seemed  worth  while  to  examine 
the  effect  of  exposing  the  trichloride  to  gaseous  chlorine  at  low  tem- 
peratures, observing  to  what  extent  the  gas  was  absorbed,  and  whether 
any  indications  could  be  obtained  of  true  chemical  combination.  Pure 
arsenic  trichloride  was  prepared  by  the  direct  action  of  chlorine  on 
the  metal,  and  placed  in  a  long-necked  flask,  immersed  in  a  properly 
})rotected  bath  of  crushed  ice  and  hydrochloric  acid  and  chlorine  gas, 
well  dried  and  p  eviously  cooled,  was  slowly  bubbled  through  for 
eight  hours,  maintaining  throughout  a  temperature  of  — 23"  under 
ordinary  pressure  (about  745  mm.).  At  the  end  of  this  time,  about 
20  c.c  of  the  liquid  was  drawn  off'  into  another  cooled  flask,  using  a 
special  arrangement  of  tubes  to  prevent  any  gaseous  chlorine  being 
brought  with  it,  and  to  obviate  any  general  contact  with  the  atmo- 
sphere. This  receiving  flask  with  its  appurtenances  was  then  again 
weighed,  so  that  the  exact  amount  of  the  chloride  introduced  was 
known.  This  was  mixed  with  a  strong  solution  of  soda,  contained 
in  one  of  the  above-named  tubes,  the  mixture  diluted  to  a  definite 
volume,  and  the  chlorine  and  arsenic  were  determined  in  separate 
portions  of  this.  The  results  showed  4"4-i7  atoms  chlorine  for  1*0 
arsenic.     As  a  lower  temperature  could  hardly  have  been  used  without 
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risk  of  liquefying  the  chlorine  itself,  and  as  experiments  showed  that 
the  time  employed  was  much  more  than  sufficient  to  allow  of  all  the 
gas  being  taken  up  that  would  dissolve,  it  was  obvious  that  a  penta- 
chloride  had  not  been  formed.  D.  B. 


Mineralogical   Chemistry. 


Native  Gold  from  Virginia.  By  S.  Porcher  (Chem.  News,  44, 
189). — Externally  the  grains  have  the  appearance  of  fine  gold,  but  the 
interior  is  white.  On  analysis,  the  atomic  proportion  of  gold  to  silver 
was  found  to  be  100  :  94  9 ;  and  allowing  for  the  partial  removal  of 
silver  which  the  surface  has  experienced,  the  alloy  seems  in  all  pro- 
bability to  consist  of  single  atoms  of  the  two  metals,  and  may  be  re- 
presented as  AuAg.  J.  K.  C. 

Analysis  of  Wulfenite  from  Ruby  Hill,  Eureka  Co.,  Nevada. 
By  C.  L.  Allen  (Chem,.  News,  44,  203). —  The  material,  formerly 
found  in  large  quantity,  is  well  crystallised,  of  a  bright  orange-yellow 
colour,  and  sp,  gr.  =  6"  701.     Analysis  gave  : — 


M003. 

PbO. 

CuO. 

FegOj. 

39-33 

61-11 

1-04 

0-38  =  101-86 
D.  B 

Sodium  Alum  of  Japan.  By  E.  DrvEEs  {Chem.  News,  44,  218). 
— A  natural  sodium  alum,  occurring  as  an  efflorescence  on  decom- 
])Osing  sodium  felspar,  with  pyrites  scattered  through  it,  is  found  in 
the  province  of  Idzumo,  in  the  prefecture  of  Shimane,  Japan.  It  is 
an  alum  of  the  normal  type,  crystallising  with  24H2O,  as  is  seen  from 
the  analysis : — 


A1203. 

Na.,0. 

SO3. 

H2O  (by  diff.). 

11-27 

7-26 

34-73 

46-74  Found. 

11-23 

6-76 

34-90 

47-11  Calculated  Al2N"a2(SOi)4,24H20. 

The  large  excess  of  sodium  found  is  probably  due  to  the  presence 
of  ammonium  sulphate,  owing  to  an  imperfect  ignition.  Mendozite, 
from  South  America,  is  referred  by  Dana  to  a  class  of  alums  with 
22  mols.,  and  by  Rammelsberg  to  alums  with  20  mols.  H2O. 

L.  T.  O'S. 

Occurrence  of  a  Mineral  in  the  Courl  Mine  in  Westphalia. 

By  F.  Muck  (Chem.  Centr.,  1881,  199). — A  layer  of  a  pure  white 
slime  was  found  on  the  bottom  of  a  cross  cut  in  the  mine  of  Courl, 
which  had  been  under  water  for  one  year,  and  then  dried  np.  The 
mineral  substance  represented  a  homogeneous  mass  0-5  m.  in  thick- 
ness, having  a  saline  taste.  Analysis  of  the  substance  dried  over 
sulphuric  acid  gave  numbers   corresponding  with  the  proportion  of 
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IOAI2O3 :  2SO3 :  Si02 :  45H20,  which  gives  the  following  rational   for- 
mula:— 

2(AU03,S03,9H20)  +  Al,03,Si02,6H20  +  (A]203,3H20). 

Aluminite.  Allophane.  Hydrargyllite. 

D.  B. 

Chrome  Iron  Ore  of  Japan.  By  E.  Divers  (Chem.  News,  44, 
217 — 218).  —  This  ore,  obtained  from  O'ita  Prefecture,  Japan,  is 
massive,  of  sp.  gr.  4-5,  hardness  5-5,  and  of  a  grey-black  colour, 
being  brown  only  where  weathered.  Its  fracture  is  slaty,  partly  crys- 
talline, and  shows  numerous  large  faces,  inclined  at  all  angles ;  lustre 
resinous  to  submetallic ;  powder  brown.  On  the  faces  of  natural  frac- 
tures there  are  deposits  of  a  greyish-pink,  but  nearly  white,  soft,  and 
unctuous  mineral.  On  heating,  the  ore  gains  in  weight,  and  then 
contains  only  a  trace  of  magnetic  matter ;  2-53 — 2-87  per  cent,  dissolves 
in  acid.     The  following  are  the  analyses : — 

I.    Whole  Ore,  air-dried. 


Cr203 
FeO.. 

1. 

.      59-39 
.      28-32 

2. 

59-20 
28-22 

Mean. 
59-3 

28-27 

FeCr-Pj. 
87-30 

FejO^. 
0-29 

MgO. 
9-17 

SiO... 
1-58 

AI2O3.  . 
0-80  =  99-14 

II. 

Portion 

decomposed  by  Hydrochlo 

ric  Acid. 

1    

2    

Mean. .  . . 

CrjOg. 
0-32 
0-3S 
0-35 

Fe  as  FejOa. 
0-53 
0-55 
0-54 

MgO. 
117 
1-44 
1-30 

AI2O.V             SiOj. 
0-51              — 
0-50              — 
0-51             1-30 

Part  of  the  iron  dissolved  in  the  ferrous  state. 

III.  Pinkish-white  Mineral  (after  allovnng  for  36*5  per  cent,  admixed 
Chrome  Iron  Ore). 

SiOo.  MgO.  AI3O3.       HoO  (by  ignitiou). 

32-6  28-7  27-4         *      11-3 

The  ore  appears  to  be  nearly  pure  ferrous  chroniite,  the  insolubility 
of  the  irun  in  acid  showing  that  it  is  united  with  the  chromium 
oxide ;  and  from  the  large  proportion  of  magnesia  present,  the  author 
considers  it  to  have  the  formula  Mg0.2Fe0.2Cr203,  or  to  be  3  Fe0.2Cr203, 
in  which  1  mol.  FeO  is  replaced  by  MgO.  This  is  borne  out  by  the 
author's  results. 
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Almost  Insoluble. 

Calculated  for 
Mg0.2Fe0.2Cr203,       Found. 

CrjOs    59-3  59-30 

FeO 28-0  27-90 

MgO 778  7-93 

Soluble. 

Mg0.2re0.2Cr203   0-57 

Hydrated    magnesium    aluminium 

silicate  3-62 

Magnetite 0-29 


99-Oi 

L.  T.  O'S. 

Felspar    from    Rhombic    Porphyry    of    Christiania.     By 

O.  MiJGGE  (Jahrb.  f.  Min.,  1881,  2,  Mem.,  107— 120).— This  rock  is 
distinguished  by  large  inclosed  felspar  crystals,  which,  splitting 
parallel  to  the  two  cleavage-faces,  appear  with  an  acute  rhombic  out- 
line. The  two  cleavage-faces  generally  differ  somewhat  in  lustre  and 
hardness,  but  cannot  always  be  thus  distinguished.  The  crystals 
examined  in  section  are  found  to  be  almost  completely  decomposed. 
These  crystals  occur  also  in  other  rocks  in  the  neighbourhood.  The 
rock  has  often  been  examined  since  L.  v.  Buch  described  it,  but  with- 
out a  satisfactory  result.  The  crystals  from  various  localities  used  by 
the  author  showed  the  faces  cx)P.2'Poo,  and  sometimes  cx)5co,  but  OP 
as  a  natural  face  was  entirely  absent.  The  plane  angle  on  the  co^c>o 
cleavage-face  (i.e.,  coPoo  :  2Poo)  is  142—144°,  and  that  of  OP  :  2Poo 
is  79 — 86° ;  the  corresponding  angles  on  orthoclase  aVe  144°  15'  and 
80°  8' ;  the  angle  contained  by  the  prismatic  faces  was,  however, 
always  greater  than  118°  47',  viz.,  127 — 133°;  but  all  the  faces,  it  must 
be  noted,  are  rounded  at  the  edges.  The  crystals  are  twinned  in  such 
a  manner  that  coPoo  is  both  twin-  and  contact-plane ;  the  half  angle 
enclosed  by  the  two  OP  cleavage-faces  varies  from  64°  10'  to  68°  16', 
which  agrees  well  with  the  angle  fi  =  63°  57'  of  orthoclase ;  the  two 
adjacent  co^oo  faces  give  a  single  though  indistinct  image,  and  cer- 
tainly their  inclination  does  not  amount  to  7 — 8°,  as  in  the  albite- 
anorthite  group  of  felspars.  The  author  has  never  observed  the 
twin- plane  ooP,  nor  ooSco.  As  regards  the  latler,  a  very  fine  striation 
was  in  one  case  observed  on  OP,  but  with  difficulty,  owing  to  the 
oscillatory  cleavages  parallel  to  OP  and  co^co,  and  moreover  the  twin 
laminse  could  not  be  optically  detected.  A  further  proof  of  the  mono- 
symmetrical  character  of  the  crystals  is  that  the  angle  OP  :  ooPco  lies 
between  88°  50'  and  91°  16';  and  although  the  reflections  are  not 
sharp,  yet  it  is  certain  that  angles  of  87 — 86°  and  of  93—94°  are  quite 
excluded.  So  far  these  crystals  have  been  considered  as  orthoclase, 
but  that  this  is  not  so  the  author  shows  optically  and  chemically. 
From  still  fresh  crystals,  sections  were  cut  parallel  to  OP  and  to  oo^oo, 
and  also  perpendicular  to  both  these  planes  (i.e.,  parallel  to  a  face 
toPoo).  The  depolarising  direction  in  the  sections  parallel  to  OP  is 
slightly  inclined  to  the  edge  OP  :  oo^oo,  viz.,  1 — 2°,  and  in  the  sections 
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parallel  to  co5oo,  the  similar  angle  is  nearly  0°,  and  never  exceeds  3°  ; 
in  neither  case  can  twin  lamellae  be  detected.  All  sections  parallel  to 
wPoo  show  twin  lamellae,  whose  depolarising  directions  are  inclined 
about  28 — 29°  to  each  other,  but  vary  from  10°  to  even  36°;  and 
again,  excessively  fine  lamellae,  perpendicular  to  the  others.  Sections 
lying  between  OP  and  wPco  show  depolarising  directions  inclined  at 
intermediate  angles.  A  section  from  a  twin  crystal  parallel  to  oo-^oo 
showed  the  depolarising  directions  to  be  almost  parallel,  and  perpen- 
dicular to  the  cleavage  lines  parallel  to  OP,  i.e.,  they  formed  together 
an  angle  of  47^°  (with  orthoclase  =  52°  6').  The  optical  axial  angle 
could  not  be  measured,  owing  to  the  numerous  enclosures.  The  author 
discusses  previous  analyses,  which  would  show  that  the  mineral  is 
neither  orthoclase,  nor  a  normal  mixture  according  to  Tschermak's 
theory.  In  order  to  decide  whether  this  body  has  an  anomalous  com- 
position, or  whether  the  observed  variations  are  due  to  very  impure 
material  used,  carefully  selected  pieces  were  taken  for  analysis.  These 
were  powdered  and  fractionated  by  Thoulet's  solution,  about  1  gram  of 
light  grey  powder  of  sp.  gr.  2G5i  being  obtained,  which  had  practically 
the  composition  required  by  oligoclase  ;  the  heavier  particles  contained 
numerous  enclosures  of  iron  oxide,  mica,  and  serpentine.  Analyses  on 
raw  materials  differ  from  the  preceding,  but  approach  nearer  on  partial 
purification.  All  these  data  point  to  the  crystals  being  oligoclase,  and 
the  enclosing  rock,  instead  of  being  a  quartz-free  porphyry  or  syenite, 
must  be  considered  as  a  diabase,  and  more  particularly  an  olivin- 
diabase.  In  conclusion,  the  author  remarks  that  these  oligoclase 
crystals  occur  in  two  species  of  rocks,  one  containing  olivin  and  apatite 
crystals,  and  massive  mica  and  augite ;  the  other  rock  containing, 
however,  no  olivin,  but  little  apatite,  and  the  mica  in  crystals,  so  that 
up  to  this  time,  under  the  term  "  rhombic  porphyry  "  different  rocks 
have  been  included.  H.  B. 

Analysis  of  Felspar  accompanying  Microlite  in  Amelia  Co., 
Virginia.  By  B.  E.  Sloan  {Cheni.  News,  44,  207).— In  the  vein  of 
coarse  granite,  about  a  mile  from  Amelia  Court-house,  where  large 
sheets  of  mica  are  obtained,  and  the  rare  minei'al  microlite  is  found 
along  with  brilliantly  phosphorescent  fluorspar,  columbite  and  great 
crystals  of  beryl,  there  occur  crystalline  masses  of  a  beautiful  felspar, 
nearly  white  with  faint  bluish-green  tinge,  highly  cleavable,  with  a 
brilliant  vitreous,  slightly  pearly  lustre  on  the  principal  cleavage- faces  ; 
sp.  gr.  =  2'50l.  The  general  appearance  is  that  of  oligoclase  from 
some  localities,  but  the  author's  analysis  shows  that  the  mineral  is 
orthoclase.     He  found — 

Atomic  ratios. 

*      SiOs    65-37  —  1-0895— 5-96 


01845—1-01 


AlA 18-74  0-lfc37  I 

Fe^Oa 0-13  0-0008  / 

CaO    0-27  0-0048  1 

K,0    12-98  01378  }     0-1828— 1-00 

Na,0 2-49  0-0402  j 


99-98 
agreeing  closely  with  the  normal  tri-silicate  formula.  D.  B. 


oZt}     0-3069  =  417 
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Analysis  of  Epidote  from  near  Greenwood,  Albemarle  Co., 
Virginia.  By  T.  P.  Lippit  (Chem.  News,  44,  208). — This  mineral  is 
of  clear,  characteristic  pistachio-green  colour ;  sp.  gr.  =  3'39.  Ana- 
lysis of  the  mineral  dried  at  100°  gave — 

SiO, 39-74            —           0-6623  =  9 

AI263    21-55 

Fe^Oa 15-29 

CaO 22-75         0-4062  1       .  . ^^ ,  _  ,.^0 

MgO    0-61         0-0152/     0  4214  =  5  73 

99-94 

agreeing  with  the  normal  ortho-silicate  formula  IVfeR'^gSisOsn — 
about  two-thirds  aluminium  epidote,  and  one- third  iron  epidote.  The 
whole  of  the  iron  is  present  in  the  ferric  state.  D.  B. 

A  Zinc-bearing  Clay  from  the  Neighbourhood  of  the  Bertha 
Zinc  Mine,  Pulaski  Co.,  Virginia.  By  B.  H.  Hetwakd  (Chem. 
News,  44,  207). — It  occurs  at  the  above  locality  in  a  seam  several  inches 
thick,  overlying  the  deposit  of  calamine.  It  is  light  reddish-yellovv 
in  colour,  cuts  under  the  knife  like  meerschaum,  and  on  a  cut  surface 
exhibits  a  grained  texture,  like  that  of  wood.  With  water  it  forms  a 
plastic  mass,  which  is  tenacious,  becomes  rigid  on  drying,  and  hard  in 
the  fire.     Analysis  gave — 

SiOj.  AI2O3.         FeaOg.         ZnO.  MgO.  K2O.  NaaO.  HjO. 

37-38        24-67        6-34        12-10        027        047        0-27        17-04 

The  zinc  probably  exists  in  the  form  of  silicate  in  fine  subdivision, 
and  uniformly  mixed  with  the  aluminous  silicate  of  the  clay. 

D.  B. 

Constitution  of  the  Water  of  the  Dead  Sea.  By  H.  Fleck 
(Chem.  Centr.,  1881,  427). — The  water  has  a  sp.  gr.  of  1-1861 ;  neutral 
reaction  ;  contains  neither  free  nor  combined  carbonic  acid ;  was  slightly 
turbid,  and  gave  on  analysis — 

KCl.  NaCl.       NaBr.       MgCl^.        CaClj.       CaS04. 

Grams  in  1  kilo. . .  14-250     62-438     4-236     108-oi5     29-811     1-021 
Grams  in  1  litre  . .  16-900     74-051     5-024     128-105     35-355     1-211 

Ammonia,  silicic  acid,  and  ferric  oxide  were  also  found  qualita- 
tively. D.  B. 

Mother-liquor  of  the  AUendorf-on-Worra  Salt  Works.    By 

E.  Reichardt  (Arch.  Pharm.  [3],  18,  187 — 189). — The  analysis  of  this 
liquor,  which  wds  yellow,  perfectly  clear,  of  slightly  alkaline  odour, 
sp.  gr.  1'285,  and  neutral  reaction,  gave  in  100  grams  of  the  liquor — 
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Grams. 

SiOa 00039 

CI 15-6672 

Br 0-0603 

SO3 3-5440 

CaO    0-0280 

MgO 4-1420 

K  1-8046 

Na 2-9933 

Li 00022 

Orgauic  matter    0-9040 

29-1495  F.  L.  T. 

Examination  of  the  Mother-liquors  from  Salt  Brines  of  West 
Virginia  for  Iodine.  By  A.  L.  Bakkr  (Cliem.  News,  44,  207). — 
With  a  view  of  testing  the  acr.uracy  of  a  statement  made  some  time 
ago  that  the  "  bitterns"  left  from  the  manufacture  of  salt  by  boiling 
the  natural  brines  of  West  Virginia  and  Eastern  Ohio,  which  have 
furnished  very  large  quantities  of  bromine,  contain,  in  addition  to  this 
element,  about  one-third  its  weight  of  iodine,  the  author  analysed 
the  following  samples  of  bittern  : — 

No.  1.   Snow  Hill  Furnace,  Kanawha  Co.,  W.  Ya.,  sp.  gr.  =  1-305. 

No.  2.  Daniel  Boom  Furnace,  Kanawha  Co.,  W.  Va.,  sp.  gr.  = 
1-270. 

No.  3.  Newcastle  Furnace,  Mason  Co.,  W.  Va.,  sp.  gr.  =  1300. 

No.  4.  Hartford  City  Furnace,  Mason  Co.,  W.  Va.,  sp.  gr.  =  1-285. 

Free  acid  Iodine  in 

counted  as  HCl,  Free  iodine,            iodides,  Total  iodine, 

nigrnis.  mgrms.                mgnus.  mgrms. 

per  litre.  per  litre.  per  litre.  per  litre. 

No.  1 2400  69-2  —  59-2 

No.  2 200  1-8  38-2  40-0 

No.  3 100  12-2  40-0  522 

No.  4 400  12-4  26-0  38-4 

D.  B. 

Examination  of  the  Ambrosiusbmnn-Quelle,  Marienbad, 
Bohemia.  By  W.  F.  Gintl  (/.  pr.  Chem.,  24,  25— 38).— The  dis- 
charge from  the  outlet  on  the  west  side  of  the  spring  is  439-2  litres  an 
hour  (bar.  747  mm.).  The  temperature  of  the  spring  is  9-6°  taken  at  a 
depth  of  05  meter  and  when  temperature  of  air  =  19-8°.  The  water 
is  colourless  (when  seen  in  great  thickness  very  slightly  yellowish)  and 
odourless.  Its  taste  is  at  first  pleasant,  sharp,  and  saline,  but  after- 
wards strongly  inky.  The  fresh  water  reacts  slightly  acid ;  after 
boiling  it  turns  milky  and  alkaline,  whilst  a  red-brown  precipitate 
separates  out,  and  carbonic  anhydride  is  given  off.  It  sp.  gr.  is  1-001.3 
at  14-2°.  The  analysis  compared  with  that  made  by  Raysky  in  1860 
is  as  under : 
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In  10,000  parts  of  water. 

< -^ , 

Eaysky.  Gintl. 

Potassium  sulphate    ....       traces  0"34588 

Sodium  sulphate 1-889  3-11345 

Sodium  chloride 0-499  0-13782 

Sodium  carbonate 0-958  0-58400 

Lithium  carbonate traces  0-004-24 

Calcium  carbonate 2*424  2-08500 

Magnesium  carbonate     . .        1-104  1-89464 

Ferrous  carbonate 0*439  1-20849 

Manganous  carbonate     . .        0-029  0-01830 

Silica    0-470  0-49860 

Free    and    half-combined 

carbonic  acid 20-633  25-56321 

Extracted  matter    0*023  — 

The  gas  from  the  spring  contains  in  1000  c.c.  at  0''  and  760  mm, — 
carbonic  anhydride  954-8  c.c,  oxygen  16-2  c.c,  nitrogen  (and  a  trace 
of  hydrocarbon)  29-0  c  c  D.  A.  L. 


Organic    Chemistry. 


Possibility  of  Artificially  Preparing  Amorphous  Elementary 
Carbon  Free  from  Hydrogen,  Oxygen,  and  Nitrogen.     By  S. 

PoRCHER  (Cheni.  News,  44,  203). — It  is  an  interesting  question, 
whether  hydrogen,  oxygen,  and  nitrogen  exist  in  chemical  union  with 
black  amorphous  carbon — prepared  from  any  form  of  organic  matter 
as  a  residue  from  destructive  distillation  or  imperfect  combustion — or 
are  retained  by  surface  attraction  only  ;  such  surface  condensation 
undoubtedly  occurs  to  a  large  extent  on  exposure  to  the  atmosphere, 
but  much,  if  not  all,  of  the  gases  so  condensed  maybe  driven  off  again 
by  heat.  With  a  view  of  obtaining  some  light  on  this  question,  it  was 
proposed  that  carbon  should  be  prepared  from  materials  altogether 
free  from  the  elements  in  question ;  that  its  weight  should  be  deter- 
mined ;  and  that  it  should  then  be  exposed  to  the  atmosphere,  heated 
again,  and  the  product,  after  cooling,  examined  as  to  the  joresence  of 
any  of  the  three  other  elements  named,  hydrogen,  if  found,  being  of 
course  attributable  to  vapour  of  water. 

The  carbon  was  prepared  by  passing  the  vapour  of  carbon  tetrachlo- 
ride through  a  hard  glass  tube  containing  metallic  sodium  very  carefully 
freed  from  any  traces  of  naphtha,  taking  care  to  expel  all  air  before  heat- 
ing the  metal.  After  much  trouble,  the  author  succeeded  in  obtaining 
a  product  which  was  almost  perfectly  free  from  impurities.  It  was 
then  heated  to  a  temperature  not  much  below  that  at  which  it  would 
have  begun  to  burn,  and  afterwards  burned  in  a  platinum  boat  in  a 
stream  of  very  carefully  purified  and  well  dried  oxygen,  the  products 
of  combustion  being  collected  as  in  ordinary  organic  analysis  ;  one 
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specimen  gave  absolutely  no  water,  thus  indicating  the  absence  both 
of  condensed  aqueous  vapour  and  of  combined  hydrogen,  whilst  a 
minute  loss  on  the  weight  of  the  original  material  was  probably 
attributable  to  the  carbon  not  being  completely  burned,  traces  being 
retained  in  the  ash,  which  was  in  this  case  present  in  considerable 
amount.  ]).  B. 

Decomposition  of  the  Hydrocarbons  from  American  and 
Caucasian  Petroleum  at  Low  Temperatures.  By  G.  Gustavson 
(Chem.  Cenlr.,  1881, 1353). — When  a  current  of  hydrobromic  acid  gas 
is  passed  through  a  solution  of  aluminium  bromide  in  the  above 
hydrocarbons,  the  liquid  separates  into  two  layers,  of  which  the  lower 
always  consists  of  the  compound  AlBr3,C4He,  identicfil  with  that 
obtained  by  the  action  of  ethyl  bromide  on  aluminium  bromide.  It 
is  a  viscid  orange-yellow  liquid,  which  does  not  solidfy  at  —15% 
and  undergoes  no  change  at  lUO — 120°,  but  is  decomposed  at  a  higher 
temperature  with  evolution  of  gaseous  hydrocarbons.  It  is  insoluble 
in  the  hydrocarbons  and  carbon  bisulphide,  but  is  misciblo  in  all  pro- 
portions with  ethyl  bromide.  It  is  decomposed  by  the  action  of  water, 
whereby  not  only  the  aluminium  bromide,  but  also  the  organic  sub- 
stance, undergoes  chemical  change.  The  more  complicated  the  hydro- 
carbon the  more  easily  does  the  reaction  occur. 

In  this  reaction  a  number  of  gaseous  hydrocarbons  are  formed  in 
addition  to  the  AlBr3,C4H8,  especially  if  the  aluminium  bromide  is  pre- 
sent in  excess.  They  cannot  l>e  condensed  in  a  freezing  mixture,  and 
consist  of  lower  saturated  hydrocarbons,  together  with  some  which  are 
unsaturated,  the  proportion  of  the  latter  varying  with  the  conditions 
of  the  reaction.  The  hydrobromic  acid  appears  to  play  an  im- 
portant part  in  the  reaction  ;  ejj.,  hexane  is  decomposed  thereby  into 
ethyl  bromide  and  butane,  hydrobromic  acid  being  reproduced  as  soon 
as  the  former  enters  into  reaction  with  the  aluminium  bromide,  so 
that  the  action  of  the  hydrobromic  acid  begins  afresh. 

Mendelejeff  has  already  {C/iem.  Ceittr.,  77,  243)  endeavoured  to 
explain  the  existence  of  methane  in  petroleum  by  the  decomposition 
of  the  liquid  hj^drocarbons  into  methane  and  unsaturated  hydrocarbons, 
and  this  is  probably  accelerated  by  the  presence  of  hydrogeu  chloride 
or  bromide,  since  metallic  chlorides,  and  probably  bromides,  always 
occur  in  nature  with  petroleum.  T.  C. 

Crystalline  Guanine.  By  E.  Drechsel  (J.  pr.  Chem.,  24,  44 — 
45). — Guanine  freshly  precipitated  by  ammonia  from  its  solution  in 
hydrochloric  acid,  is  added  in  small  portions  at  a  time,  to  a  large 
quantity  of  ammonia  heated  to  about  30 — 35°  :  the  solution  is  filtered 
and  the  ammonia  allowed  to  evaporate  gradually  in  the  air,  when  small 
crystals,  apparently  rhombic  needles  or  plates,  separate  out.  These 
crystals  show  all  Capranica's  reactions  for  guanine.  D.  A.  L. 

Crystalline  Compounds  of  Calcium  Chloride  with  Alcohols. 
By  J.  B.  Heindl  {2Ionaish.  Gliem.,  1881,  200—211). — The  author  has 
reinvestigated  the  compounds  of  calcium  chloride  with  ethyl  alcohol, 
isobutyl  alcohol,  and  fermentation  amyl  alcohol,  and  assigns   to  them 
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the  formulse  CaCU.SCjHeO  ;  CaClj.SCiHioO  ;  and  CaCU.SCsHi^O.  He 
failed  to  confirm  the  existence  of  compounds  containing  both  alcohol 
and  water,  and  attributes  the  discrepancies  of  the  former  analyses  to 
the  methods  employed  in  drying  the  crystals,  it  being  necessary  in  this 
to  attend  to  the  precautions  already  detailed  in  Lieben's  paper  on  com- 
pounds of  calcium  chloride  with  the  fatty  acids  (Abstr.,  1881,  712). 

A.  J.  G. 

Action  of   Chloride  of  Lime   on   the  Alcohols,    By  Dr.  A. 

Goldberg  (/.  pr.  G/iem.  [2J,  24,  97— 119).— I.  Aciion  on  Ethyl 
Alcohol. — Schmitt  and  the  author  have  previously  shown  that  equi- 
valent quantities  of  chloride  of  lime  and  alcohol,  when  mixed, 
become  heated,  and  there  distils  over  much  unaltered  alcohol  and  a 
greenish-yellow  oil,  which  by  the  action  of  light  or  heat  decomposes 
almost  explosively,  with  evolution  of  chlorine,  hydrochloric  and  hypo- 
chlorous  acids.  The  products  of  the  decomposition,  treated  with  water, 
gave  an  aqueous  solution  of  aldehyde,  and  an  insoluble  oil  contain- 
ing much  monochloracetal  and  a  little  chloroform  and  dichloracetal; 
further,  the  oil  seemed  to  contain  a  definite  body  boiling  at  77 — 78°. 
The  author  has  confirmed  all  these  statements  except  the  last,  the 
liquid  of  constant  composition  and  boiling  point  really  consisting  of 
several  compounds. 

A  large  quantity  of  the  above  oil,  insoluble  in  water,  was  fractionally 
distilled,  when  monochloracetal,  passing  over  between  150  and  160°, 
and  dichloracetal  at  185 — 190",  were  obtained  ;  crotonchloral  (b.  p.  163 
— 165)°,  and  acetal  (b.  p.  90 — 120°),  could  not  be  detected.  The  por- 
tions boiling  between  70°  and  150°  were  separated  into  two  portions, 
one  boiling  at  70 — 80°,  and  the  other  above  150°,  without  any  in- 
termediate portion.  Of  the  portion  boiling  70 — 80°,  f  litre  was 
used  for  further  fi'actlonations ;  a  small  portion  distilled  below  70°, 
but  the  principal  portions  between  72 — 73",  and  between  77 — 78°, 
the  percentages  of  chlorine  in  these  fractions  being  70"5  and  34*0. 
Sodium  acted  energetically  on  the  latter,  but  scarcely  at  all  on  the  former, 
which,  was  found  to  be  scarcely  altered  in  composition  by  distillation 
over  sodium.  The  distillate  heated  under  pressure  with  hydrochloric 
acid,  yielded  a  black  resinous  body  and  an  oily  liquid,  boiling  entirely 
between  60 — 65°,  containing  87'5  per  cent,  chlorine,  and  having  a 
vapour-density  of  4*24 ;  it  is  chloroform.  The  author  is  not  able  to 
determine  whether  this  chloroform  exists  ready  formed  in  the  oil,  or 
whether  it  is  formed  during  the  heating  with  hydrochloric  acid,  since 
all  fractions  of  the  oil  give  the  phenylcarbamine  reaction  ;  they  more- 
over all  give  a  mirror  with  silver  solutions,  and  when  shaken  w^ith  water 
impart  to  it  an  aldehyde-like  smell,  so  that  the  oil  also  contains  some 
higher  aldehyde. 

Considering  the  small  quantity  of  oil  insoluble  in  water  formed,  in 
some  cases  absolutely  none,  it  is  evident  that  the  formation  of  the 
monochloracetal  is  secondary  to  that  of  the  aldehyde.  The  author, 
supposing  the  original  oil  before  explosion  to  be  ethyl  bypochlorite, 
explains  the  reaction  thus  : — 

(1.)  CHj.OCl  =  CH3.COH  +  HCl ; 

\2.)  CH3.COH  r  2EtH0  +  Ch=  HCl  +  H,0  +  CHjCl.CHCOEt)^; 
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the  unaltered  alcoliol  in  the  second  equation  being  that  driven  over 
by  the  energy  of  the  reaction. 

The  action  of  chloride  of  lime  on  nionochloracetal  was  studied  in 
order  to  get  a  clue  to  the  formation  of  chloroform  as  above  mentioned. 
With  pure  raonochloracetal,  a  reaction  first  took  place  on  the  water- 
bath,  a  greenish-yellow  distillate  passing  over.  This  soon  decomposed, 
no  longer  however  violently,  with  evolution  of  chlorine  and  hydro- 
chloric acid  gas,  and  separated  into  two  layers,  an  aqueous  hydro- 
chloric acid  and  an  oily  chlorinated  body.  This  latter  contained  much 
unaltered  monochloracetal,  but  also  di-  and  trichloracetal,  which  were 
isolated  and  identified  by  their  composition,  and  the  latter  by  its 
yielding  chloroform  on  distillation  with  potassium  hydroxide. 

After  the  action  of  equivalent  quantities  of  alcohol  and  chloride  of 
lime,  the  whole  of  the  available  chlorine  is  generally  found  to  be 
exhausted;  when  twice  the  above  quantity  of  alcohol  was  used  with 
the  same  quantity  of  chloride  of  lime,  but  very  little  more  product 
was  obtained,  but  it  contained  much  more  of  the  low  boiling  bodies 
(i.e.,  70—80°). 

Action  of  chloride  of  lime  on  dilute  alcohol.  Equivalent  quantities 
of  chloride  of  lime  and  alcohol,  the  latter  diluted  with  its  own  volume 
of  water,  when  mixed,  reacted  on  each  other  in  about  7  minutes,  and 
the  oily  distillate  decomposed  violently  ;  the  oily  products  of  the 
decomposition  contained  34  per  cent,  crude  chloroform,  boiling  60 — 
70°.  With  twice  the  above  quantity  of  water  the  reaction  commenced 
after  12 — 15  minutes,  and  the  product  contained  56'5  per  cent,  liquid, 
boiling  60 — 70°,  and  above  100°  only  a  few  drops  of  a  liquid  smelling 
strongly  of  monochloracetal  passed  over.  With  three  times  the 
quantity  of  water,  the  distillation  did  not  commence  until  after  three- 
quarters  of  an  hour,  and  was  then  imperfect ;  the  product  all  distilled 
between  60  and  65°.  With  eight  times  the  quantity  of  water  the  re- 
action commenced  in  three-quarters  of  an  hour,  and  had  to  be  finally 
assisted  by  gentle  heating,  the  product  distilling  over  below  70° ;  and, 
lastly,  with  a  very  large  quantity  of  water,  as  in  the  manufacture  of 
chloroform,  the  product  distilled  entirely  between  60  and  63°.  In 
2  litres  of  chloroform  residues  of  high  boiling  point  obtained  from  the 
manufacturer,  no  trace  of  monochloracetal  could  be  detected. 

These  experiments  show  that  on  addition  of  water  the  quantity  of 
monochloracetal — the  lowest  chlorinated  product — decreases  rapidly, 
whilst  that  of  the  lower-boiling,  but  more  highly  chlorinated  chloro- 
form, increases  as  rapidly.  The  formation  of  traces  of  chloroform  when 
absolute  alcohol  is  used,  the  author  considers  to  be  due  to  the  moisture 
in  the  chloride  of  lime,  and  that  the  addition  of  water,  by  diminishing 
the  energy  of  the  action,  allows  the  chloride  of  lime  to  act  further  on 
the  chlorinated  acetal  or  chlorinated  aldehyde,  resolving  it  into  chloro- 
form and  formic  acid.  But  judging  from  the  fact  that  from  ]  kilo, 
alcohol  only  1  kilo,  chloroform  can  be  obtained,  it  is  probable  that  but 
one  quarter  of  the  total  carbon  goes  to  the  formation  of  the  chloroform, 
thus : — 

4(C2H6.0H)  +  leCaOClo  =  ISCaCl^  -f  3(H.C00),Ca  +  SH^O 

+  2CHCI3. 
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II.  Action  of  Chloride  of  Lime  on  Chemically  Pure  Methyl  Alcohol. — 
Equivalent  quantities  were  used,  but  no  reaction  took  place  spon- 
taneously. When  the  mixtui-e  was  heated  on  a  water-bath,  a  distil- 
late was  obtained  smelling  of  hydrocbloric  and  hypochlorous  acids  and 
chlorine ;  it  did  not  decompose  violently,  and  dissolved  completely  in 
water,  with  evolution  of  a  gas  which  exploded  on  applying  a  light. 
The  aqueous  solution  contained  neither  chloroform  nor  aldehyde. 
This,  which  is  in  accordance  with  the  observations  of  others,  bears  ovit 
the  opinion  that  the  chlorine  never  enters  the  carbinol  residue,  which 
is  oxidised  to  formic  or  carbonic  acid. 

III.  Action  of  Chloride  of  Lime  on  Isopentyl  Alcohol. —  On  mixing 
equivalent  quantities,  the  distillation  commenced  in  about  three- 
quarters  of  an  hour,  and  considerable  evolution  of  chlorine  and  hydro- 
chloric acid  gases  took  place.  The  receiver  contained  a  light  oil, 
floating  on  the  aqueous  hydrochloric  acid.  This  oil  on  fractiona- 
tion yielded  (1)  a  portion  boiling  up  to  100°,  (2)  a  portion  consisting 
mainly  of  isopentyl  alcohol,  and  (3)  a  portion  boiling,  with  decomposi- 
tion, above  170".  Fraction  (1)  treated  with  aci  I  sodium  sulphite 
was  found  to  contain  valeral  and  an  oil,  probably  butyl  chloride,  as 
its  composition  nearly  approaches  that  of  the  latter ;  it  is  formed, 
together  with  formic  acid,  by  the  combined  oxidation  and  chlorination 
of  the  alcohol.  Fraction  3,  by  distillation  under  reduced  pressure, 
yielded  impure  isopentyl  isovalerate,  boiling  at  180 — 190°.  The  author 
has  not  been  able  to  isolate  the  higher-boiling  ^nd  chlorinated  pro- 
ducts. H.  B. 

Inversion   of  Sugar  at  the  Ordinary  Temperature.    By  F. 

Urkch  (Bied.  Gentr.,  1881,  570). — A  solution  of  cane-sugar  is  gradu- 
ally inverted  at  the  ordinary  temperature,  by  the  addition  of  10  per 
cent,  of  hydrochloric  acid.  The  inversion  requires  seven  hours  for 
completion,  whereas  at  70°  a  quarter  of  an  hour  suflBces. 

E.  W.  P. 

Specific  Rotation  of  Cane-sugar  Dissolved  in  Methyl 
Alcohol  and  in  Acetone.     By  B.  Tollkns  {Bied.  Centr.,  1881,  570). 

Specific  rotation 
[a]i). 

Solution  of  sugar  in  water   QQ'&'67° 

Ethyl  alcohol  and  water 66-827 

Methyl  alcohol       „  68-628 

Acetone  „  67*396 

E.  W.  P. 

Supposed  Conversion  of  Starch  into  Sugar  by  Water  at  a 
High  Temperature.  By  F.  Soxhlet  {Bied.  Gentr.,  1881,  554 — 
— 557). —  Starch  subjected  to  the  action  of  water  under  high  pressure 
at  149°  is  to  a  certain  extent  converted  into  sugar,  but  as  the  pro- 
portion of  water  increases,  the  amount  of  sugar  formed  decreases; 
this  is  not  the  case  if  an  acid  (lactic  acid)  is  present.  The  reason  is  to 
be  found  in  the  fact  that  there  is  present  in  potato  and.  wheat  starch, 
a  free  acid,  (due  to  the  process  of  manufacture),  which  when  diluted 
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with  water  is  less  energetic  in  its  converting  power :  the  amonnt  of 
tliis  acid  in  various  samples  has  been  determined.  Rice  and  maize 
starch  are,  however,  alkaline.  Neutral  starch  is  not  converted  into 
sugar  by  water  under  high  pressures  and  temperatures. 

E.  W.  P. 

Cellulose  and  Coal.  By  E.  J.  Bevan  and  C.  F.  Ceoss  (Chem. 
News,  44,  185 — 186). — By  the  action  of  sulphuric  acid  on  the  cellu- 
lose of  jute  fibre,  a  black  substance  resembling  ordinary  coal  both  in 
appearance  and  composition  was  obtained.  It  contained  about  64  per 
cent.  C,  4'2  per  cent.  H,  and  the  remainder  oxygen.  By  the  action  of 
chlorine  on  this  body  suspended  in  water,  a  yellow  substitution-pro- 
duct was  obtained  smelling  strongly  of  tetrachloroquinone,  and 
similar  in  composition  to  the  chlorinated  bodies  obtained  from  jute 
and  esparto  (Jour.  Chem.  Soc,  38,  666).  From  the  fact  that  similar 
bodies  are  obtained  from  ordinary  cannel  coal,  the  authors  think  it 
probable  that  cellulose,  peat,  and "  the  various  kinds  of  coal  are  all 
members  of  the  same  series  of  compounds.  J.  K.  C. 

Glyceryl  Ether.  By  B.  Tollens  and  A.  Loe  (Ber.,  14,  1946— 
1950). — Glyceryl  ether,  CeHmOa,  has  been  prepared  by  Gegerfeld 
(Ber.,  4,  919),  Linnemann,  and  von  Zotta  (Aitnalen,  Snppl.,  8,  257), 
and  by  Tollens  (Ber.,  5,  68).  It  is  most  readily  obtained  by  distilling 
glycerol  with  2  per  cent,  of  ammonium  chloride.  That  portion  of  the 
distillate  which  boils  between  220°  and  270°,  is  neutralised  with  potas- 
sium carlxmate,  and  distilled  in  a  current  of  steam.  On  the  addition 
of  potassium  carlx)nate  to  the  distillate,  glyceryl  ether  rises  to  the  sur- 
face as  an  oily  liquid.     When  dried,  it  boils  at  170 — 173". 

The   pure   ether  feebly    reduces    Fehling's    solution,    but   after   it 

has  been   treated  with  warm    dilute    hydrochloric    acid,  it  acquires 

powerful  reducing  properties.     After  treatment  with  a  warm  acid, 

it   yields   iodoform    when    acted    on    by    soda    and    iodine    solution. 

The  constitution  of  glyceryl  ether   may   probably  be  represented  as 

r<LT p CH 

MeCO.CH^.O.CH^.CDMe  or       '  0<  >0        '^0. 

CHa C CH/  W.  C.  W. 

Metaldehyde.  By  Hanriot  and  CEoonomides  (Compt.  rend.,  93, 
463 — 465). — Metaldehyde  is  insoluble  in  water,  almost  insoluble  in 
alcohol,  but  somewhat  soluble  in  aldehyde.  The  best  solvents  are 
chloroform  and  benzene,  especially  if  heated.  At  ordinary  tempera- 
tures the  crystals  undergo  no  alteration  when  exposed  to  the  air. 
According  to  Kekule  and  Zincke,  when  metaldehyde  is  heated  in 
sealed  tubes  at  112 — 115°,  it  is  completely  converted  into  aldehyde  in  a 
few  hours,  but  the  authors  found  that,  even  after  heating  for  40  hours 
at  200°,  only  half  the  metaldehyde  was  converted  into  aldehyde.  When 
it  is  heated  in  a  Toricellian  vacuum,  complete  dissociation  takes  place 
after  some  time  at  180".  By  repeated  distillations  under  atmospheric 
pressure,  the  metaldehyde  can  be  entirely  converted  into  aldehyde. 
This  change  takes  place  much  more  readily  when  the  metaldehyde  is 
dissolved  in  chloroforin,  especially  if  the  latter  is  heated.  The  authors 
attempted  to  determine  the  vapour-density  of  metaldehyde  by  deter- 
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mining  the  v^a pour-density  of  the  mixture  of  metaldehyde  and  aldehyde 
into  which  the  former  splits  up  when  volatilised,  and  estimating  the 
metaldehyde  remaining  unchanged  on  cooling.  In  this  way  they  ob- 
tained numbers  between  72'2  and  59"10,  which  point  to  the  formula 
3C2H4O.  Potassium  hydrate  and  permanganate,  chromic  mixture, 
and  ammonia  are  without  action  on  metaldehyde.  Chlorine  at  once 
converts  it  into  ordinary  chloral,  C.  H.  B. 

Action  of  Hydrochloric  Acid  Gas  on  Isobutaldehyde.    By  S. 

(EcoNOMiDES  (Bull.  Sor.  Chim.  [2],  36,  209— 210).— When  a  current 
of  dry  hydrochloric  acid  gas  is  passed  into  well  cooled  isobutaldehyde, 
the  latter  is  at  once  converted  into  a  crystalline  mass  of  para-isobut- 
aldehyde,  but  after  a  time  the  crystals  dissolve  and  the  liquid  separates 
into  two  layers.  The  passage  of  the  gas  is  continued  until  the  upper 
layer  no  longer  increases.  The  lower  layer  consists  of  a  saturated 
solution  of  hydrochloric  acid,  which  when  exposed  to  the  air  turns 
brown  and  deposits  a  thick  black  mass  similar  to  that  formed  by  the 
action  of  hydrochloric  acid  gas  on  aldehyde.  The  upper  layer  con- 
sists of  a  colourless,  very  thick  oil,  with  a  peculiar  agreeable  odour ; 
b.  p.  230—231°  at  771-6  mm.  ;  sp.  gr.  at  0°  =  0-9575.  It  has  the 
composition  ChHuO,  is  converted  into  a  resinous  mass  by  the  action  of 
■warm  alkaline  hydroxides,  and  reduces  freshly  precipitated  moist  silver 
oxide,  giving  the  mirror  characteristic  of  aldehydes.  In  ethereal 
solution,  it  instantly  decolorises  bromine,  without  evolution  of  hydro- 
bromic  acid.  C.  H.  B. 

Compound  obtained  in  the  Preparation  of  Isobutylal.    By 

S.  (EcoNOMiDES  {Bull  Soc.  Chim..  [2],  36,  210— 211).— If  in  the 
preparation  of  isobutylal  (Abstr.,  1881,  711)  the  materials  are  not  free 
from  moisture,  the  addition  of  water  to  the  product  after  it  has  been 
heated  for  some  time  on  the  water-bath,  causes  the  separation  of  an 
oily  layer,  which,  when  dried  and  distilled,  yields  a  colourless  slightly 
•viscid  liquid  (b.  p.  223°  at  756-8  mm.),  with  an  agreeable  ethereal 
odour  different  from  that  of  acetal :  sp.  gr.  at  0°  =  0-9415.  It  has  the 
formula,  doHaoO^  =  CMe^ !  CH.O.CH(EtO).CHiIe2,  and  has  probably 
been  formed  by  the  removal  of  hydrochloric  acid  from  an  inter- 
mediate product,  CHMe2.CHC1.0.CH(OEt).CHMe2,  by  the  free  soda 
formed  by  the  action  of  the  water  present  on  the  sodium  ethylate. 
When  heated  at  100°  with  twice  its  volume  of  hydrochloric  acid,  it 
yields  monochlorethane  and  a  resinous  product.  Its  ethereal  solution 
instantly  decolorises  bromine,  but  the  product  formed  is  apparently 
somewhat  unstable,  and  has  not  yet  been  isolated.  C.  H.  B. 

Constitution  of  Lactones.  By  R.  Fittig  (Annalen,  208,  111 — 
121). — There  are  at  present  five  simple  lactones  of  the  lactic  acid 
series  well  known,  viz.  : — 
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B.  p^  M.  pl 

Butyrolactone,C4H«0, 201—203°  - 18° 

Valerolactone,  dU^On    ....      206— 207t  — 

Caprolactone,  CgHioOj 220  — 

Isocaprolactone,  CgHioOa    ..          207t  +7 — 8 

Heptolactone,  CHuOj    ....          220t  +11 

Their  general  properties  are  described  ia  this  Journal  (38,  799)'; 
to  these  are  now  added  the  following : — The  fii'st  two  are  soluble  in 
all  proportions  in  water,  the  last  three  are  not  so  very  soluble,  and  it 
is  their  solutions  which  are  so  sensitive  to  the  changes  of  temperature 
between  0 — 80°.  Alkaline  carbonates  as  well  as  the  hydroxides  convert 
them  into  the  corresponding  hydroxy-acids,  but  not  so  quickly.  These 
hydroxy-acids  are  all  very  unstable,  and  easily  break  up  into  water  and 
the  lactones.  The  barium  and  calcium  salts  are  left  as  varnishes  on 
evaporating  their  solutions,  and  are  much  less  stable  than  the  silver 
salts,  which  can  easily  be  crystallised. 

The  author  is  of  opinion  that  the  researches  On  the  lactones  render 
the  chemical  process  of  their  formation  from  the  brorainated  acids 
quite  clear,  and  he  thus  explains  it.  The  bromine  combines  with  the 
hydrogen  or  metallic  atom  in  the  carboxyl-group,  and  the  liberated 
carbon  and  oxygen  affinities  satisfy  one  another,  and  restore  the  mole- 
cular equilibrium.     The  equation — 

CH3.CH!Br;.CH,.CH3  CH3.CH.CH,.CH, 

I „ =  1  1       +  NaBr. 

COO:Na|  i io 

Sodium  bromovalerate.  Valerolactone. 

repi'escnts  this  change  graphically. 

Moreover,  it  is  highly  probable  that  those  brominated  adds  in 
which  the  bromine-atom  is  combined  with  the  third  carbon-atom  from 
the  carboxyl-group  (in  the  so-called  7-position)  are  easily  broken  up 
into  lactones  and  metallic  bromides  (or  hydrobromic  acid)  on  neutralis- 
int^  with  alkaline  carbonates  and  boiling  with  water.     In  all  lactones 

c— c— c 

the  group    |  |      is  present,  and  in  the  case  of  aromatic  bodies, 

0 CO 

the  ortho-position  is  only  of  secondary  importance.  Coumarin  is  an 
exception.  The  paper  concludes  with  some  remai"ks  on  the  constitu- 
tion of  pyroterebic,  terebic,  and  terpenylic  acids.  D.  A.  L. 


Lactone  of  Normal  Caproic  Acid.  By  R.  Fittig  and  E.  Hjelt 
(Armalen,  208,  ij7 — 71). — The  lactone  of  normal  caproic  acid, 
CsHioOo  (this  Journal,  38,  799),  can  be  easily  prepared  at  ordinary 
temperatures  by  mixing  bromocaproic  acid  with  water  and  adding  a 
slight  excess  of  an  alkaline  carbonate.  On  leaving  the  solution  at  rest 
for  a  few  hours  and  saturating  with  potassium  carbonate,  the  lactone 
separates  as  an  oily  layer. 
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When  warmed  or  cooled  its  aqueous  solution  behaves  similarly  fco 
that  of  the  isocaproic  derivative. 

When  boiled  with  baryta-water,  it  yields  the  hydroxycaproate 
(C6Hii03)2Ba,  which,  is  left  as  a  colourless  gum  on  evaporating  the 
solution,  and  solidifies  to  an  amorphous  mass  in  the  desiccator.  It  is 
deliquescent  in  the  air,  and  is  soluble  in  alcohol,  but  does  not  crystal- 
lise from  the  solution.  On  oxidation,  this  lactone  yields  succinic  acid 
and  traces  of  oxalic  acid.  By  the  action  of  ammonia  on  bromocaproic 
acid,  even  when  heated  with  alcoholic  ammonia  in  tubes  at  150°,  the 
lactone  and  not  an  amido-acid  is  formed.  Isodibromocaproic  acid  from 
hydrosorbic  acid  also  yields  lactones  when  decomposed  with  water  or 
an  alkaline  carbonate.  D.  A.  L. 

Lactone  of  Isocaproic  Acid.  By  J.  Bredt  (Annalen,  208,  .55 
— 66). — The  lactone  of  isocaproic  acid  (this  Journal,  38,  .315), 
CeHioOj,  is  best  obtained  by  the  slow  distillation  of  terebic  acid,  or  by 
the  oxidation  of  isocaproic  acid  with  potassium  permanganate.  In 
addition  to  properties  already  described,  the  following  may  be  added. 
It  dissolves  in  two  vols,  of  water  at  0°,  forming  a  clear  solution,  which 
becomes  cloudy  on  warming;  at  30 — 40°  it  is  white  and  opaque  like 
milk,  and  deposits  oily  drops  of  the  lactone.  On  further  heating 
the  turbidity  clears  off,  and  at  80°  the  solution  is  again  clear  and 
homogeneous;  the  same  peculiarities  are  observed  as  the  solution 
cools.  Alkaline  carbonates  as  well  as  the  hydroxides  convert  it  into 
hydroxyisocaproic  acid ;  this  acid  can  be  isolated  by  decomposing  its 
barium  salt  with  hydrochloric  acid  in  a  freezing  mixture  ;  it  is,  how- 
ever, very  unstable,  and  readily  breaks  up  into  water  and  the  lactone. 
Its  silver  salt,  CeHnOaAg,  crystallises  from  water  in  broad  needles ;  it 
is  easily  soluble.  By  the  action  of  sodium  on  the  lactone  in  ethereal 
solution,  a  compound,  CeHgNaOi,  is  formed,  from  which  the  lactone  is 
reprecipitated  by  acids. 

On  oxidising  with  dilute  nitric  acid,  the  lactone  yields  acetic  acid 
and  the  monobasic  acid,  CgH804,  which  forms  colourless  deliquescent 
crystals  (m.  p.  68 — 70°).  It  does  not  decompose  at  100°.  When 
warmed  with  carbonates,  this  acid  yields  salts  of  the  dibasic  methyl- 
hydroxyglutaric  acid,  CeHioOs,  of  which  it  is  the  lactone. 

The  calcium  salt,  CeHgOsCa  +  7H2O,  crystallises  from  boiling  water 
on  cooling  in  tufts  of  well-formed  needles,  which  are  not  very  soluble 
in  cold  water.  It  is  precipitated  from  its  aqueous  solution  by  alcohol 
as  a  pure  white  precipitate.  The  silver  salt,  C6H805Ag2,  forms  a  bulky 
slimy  precipitate,  which  is  scarcely  soluble  in  hot  water.  This  acid 
cannot  exist  in  a  free  state,  for  as  soon  as  it  is  separated  from  the  salts 
it  breaks  up  into  water  and  its  lactone. 

The  salts  of  the  monobasic  lactonic  acid  can  be  obtained  by  neutralis- 
ing with  carbonates  in  the  cold  ;  the  silver  salt  is  easily  soluble  in 
w^ater,  the  calcium  salt  is  not  precipitated  from  its  aqueous  solution  by 
alcohol. 

It  is  possible  that  th.e  crystals  obtained  by  Markownikoff  (Annalen, 
182,  352)  were  not  hydroxyglutaric  acid,  which,  being  the  next  lower 
horaologue  of  the  above  acid,  could  not  exist,  but  the  lactonic  acid, 
CsHeO,.  D.  A.  L. 
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Allylacetic  Acid  and  Valerolactone.  By  A.  Messerschmidt 
(Annalen,  208,  92 — 104). — Allylacetic  acid  prepared  by  the  saponifi- 
cation of  ethylic  allylacetoacetate  was  found  to  aj^ree  in  properties 
with  that  made  by  Zeidler  (ibid.,  187,  34),  with  the  exception  that 
it  boiled  at  187 — 189°,  did  not  solidify  at  —18'',  and  was  not  quite 
insoluble  in  water.  Nascent  hydrogen  is  without  action  on  this  acid. 
The  silver  salt,  CsHvAgOz,  crystallises  from  its  aqueous  solution  in 
colourless  needles,  which  only  discolour  slowly  in  light.  Hydro- 
bromic  acid  converts  allylacetic  acid  into  bwmovaleric  acid,  CjHgBrOj, 
and  the  latter,  when  digested  with  boiling  water  until  it  is  completely 
dissolved,  decomposes  and  forms  valerolactone,  C8Hio02,  which  is  a 
colourless  clear  liquid,  with  a  feeble  but  not  unpleasant  odour.  It 
boils  constantly  at  206 — 207°t,  does  not  solidify  at  —18°,  and  is  miscible 
with  water  in  all  proportions.  The  solution  reacts  neutral.  By  boil- 
ing it  with  baryta  or  lime-water,  salts  of  hydroxi/valeric  acid  are  pro- 
duced.    The  lactone  is  reproduced  when  those  salts  are  acidified. 

The  barium  salt,  (C5H903)2Ba,  is  a  yellowish  amorphous  mass,  so- 
luble in  water  and  absolute  alcohol,  and  deliquescent  in  the  air.  The 
calcium  salt,  (C5H903)..Ca,  is  a  white  porcelain-like  body,  soluble  in 
water  and  alcohol,  and  decomposes  when  heated  at  100°  with  increasing 
loss  of  weight.  Valerolactone  yields  succinic  acid  when  oxidised  with 
dilute  nitric  acid.     1  gram  of  lactone  gives  0"2G8  gram  succinic  acid. " 

Dibromovaleric  acid,  C6H8Br202,  may  be  made  from  allylacetic  acid 
by  mixing  the  latter  very  gradually  with  the  theoretical  quantity  of 
bromine,  both  reagents  being  dissolved  in  dry  carbon  bisulphide. 
The^new  acid  crystallises  in  colourless  leaOets  (m.  p.  57 — 58''),  very 
soluble  in  chloroform,  benzene,  and  carbon  bisulphide,  sparingly 
soluble  in  light  petroleum.  Nascent  hydrogen  reconverts  it  into 
allylacetic  acid,  whilst  the  monobromovaleric  acid  under  similar 
circumstances  is  converted  into  normal  valeric  acid. 

Bromovalerolactnnp,  C5H7Br02,  is  produced  when  dibromovaleric 
acid  is  decomposed  by  boiling  with  water  for  about  two  hours.  It  is 
a  yellowish  oily  liquid,  which  cannot  be  distilled  without  decom- 
posing, and  does  not  solidify  at  —15°.  It  dissolves  slowly  but  com- 
pletely in  water,  the  solution  has  a  neutral  reaction,  and  the  bromiuated 
lactone  separates  out  on  adding  potassium  carbonate. 

By  boiling  with  baryta,  the  brominated  lactone  decomposes,  and 
barium  dihydroxyvalerate,  (0511904)263,  is  formed.  It  is  precipitated 
from  its  aqueous  solution  by  absolute  alcohol  as  a  thick-  white  pre- 
cipitate, which  after  a  short  time  sets  to  a  hard  porcelain-like  mass  on 
the  bottom  of  the  vessel.  There  was  not  sufficient  substance  to 
prepare  either  the  free  acid  or  the  oxjlactone.  D.  A.  L. 

Method  of  Preparation  and  Constitution  of  Valerolactone. 
By  L.  Wolff  (Annalen,  208,  104 — 110). — Valerolactone  can  also  be 
prepared  from  levulic  acid  in  the  following  way : — 5  grams  pure 
levulic  acid  are  dissolved  in  250  c.c.  water,  and  a  large  excess  of 
sodium  amalgam  (for  each  gram  of  acid  used,  CO  grams  of  4  per  cent, 
amalgam)  added  in  the  course  of  many  days.  When  the  evolution  of 
hydrogen  has  ceased,  the  mercury  is  removed,  the  solution  acidified 
with  sulphuric  acid,  boiled,  cooled,  made  alkaline  with  potassium  car- 
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bonate,  and  then  repeatedly  shaken  with  ether.  The  residue  left 
on  distilling  off  the  ether  is  dried  with  potassium,  carbonate,  and 
then  boils  constantly  at  206°.  Its  properties  are  the  same  as  the 
above- described  valerolactone ;  its  sp.  gr.  at  0°  was  found  to  be  1*072. 
Besides  the  salts  described  above,  silver  hydroxyvalerate,  CsHgOsAg,  is 
here  added.  It  crystallises  from  warm  water  in  white,  glistening, 
asymmetric  needles,  easily  soluble  in  hot,  bnt  not  very  in  cold  water. 
This  method  of  preparation  shows  that  valerolactone  has  the  consti- 
tution expressed  by  the  formula —  ^ 

CH3.CH.CH2-CH2 

I  I     . 

0 CO 

Either  Tollens'  levulic  acid  from  sugar  candy,  or  Conrad's  syntheticnl 
acetopropionic  acid  may  be  used,  as  both  yield  the  same  body  on 
reduction.  When  the  reduction  of  the  levulic  acid  is  conducted  in 
acid  solutions,  the  product  is  normal  valeric  acid.  The  yield  is  very 
good ;  this  is  the  most  economical  and  simple  method  yet  known  for 
the  preparation  of  this  acid.  D.  A.  L. 

Action  of  Nitric  Acid  on  Brominated  Patty  Bodies.  By 
J.  Kachlbr  (Monatsh.  f.  GliP.m.,  2,  558 — 561). — As  Lewkowitsch  Tthis 
Journal  38,  33)  could  not  obtain  nitro-bodies  by  the  action  of  nitric 
acid  on  fatty  acids,  the  author  thought  he  might  be  successful  if  he 
used  brominated  bodies. 

Monobromacetic  acid  is  but  slowly  attacked  by  strong  nitric  acid, 
with  the  production,  apparently,  of  carbonic  anhydride,  hydrobromic 
acid,  and  water.  Ethylene  dibromide  and  nitric  acid,  when  only  very 
slightly  warmed  together,  yield  a  black-brown  oil,  which  continually 
gives  off  red  fumes  and  is  decomposed  by  water,  the  products  being 
nitrous  acid  and  hydrobromic  acid ;  when,  however,  a  mixture  in  pro- 
portions 1  of  the  former  to  5  of  the  latter  is  heated  to  60 — 70°,  and  as 
soon  as  the  violent  action  sets  in,  cooled  down  in  an  ice-bath,  and 
finally  heated  for  several  hours  on  a  water-bath,  nitrous  fumes,  bro- 
mine, and  hydrobromic  acid  are  evolved,  and  the  product  is  mono- 
bromacetic acid.  Bromisobutyric  acid  and  nitric  acid,  under  similar 
conditions,  yield  the  above  black-brown  oil,  which,  the  author  suggests, 
may  be  nitrosyl  bromide,  NO. Br,  and  a-hydroxyisobutyric  acid. 

D.  A.  L. 

Action  of  Organic  Zinc-compounds  on  the  Bromides  of  a- 
Monobrominated  Acids  of  Saturated  Series.  By  M.  Kaschirski 
(Cheni.  Centr.,  1881,  278 — 281). — This  reaction  appears  to  take  place 
generally,  as  in  the  case  of  the  action  of  zinc  methide  on  monobromacetic 
bromide,  thus:— (1)  CH,Br.COBr  +  2ZnMe2  =  CH,Br.CMe2(0ZnMe) 
+  ZnMeBr:  (2)  CHaBr.CMe^fOZnMe)  -  ZnBrMe  =  CHO.CHMez; 
(3)  CH0.CHMe2+  ZnMe^  =  CHMe^.CHMefOZnMe),  and  has  been 
confirmed  as  regards  the  action  of  zinc  methide  on  two  of  the  three 
following  a-monobrominated  acid  bromides  : — 

(1.)  ex,-Brom('jpropionic  bromide,  CH3.CHBr.COBr  (b.  p.  154 — 155°), 


ORGANIC  CHEMISTRY.  37 

was  obtained  by  tbe  action  of  dry  bromine  on  propionic  bromide 
(b.  p.  104 — 106°)  in  sealed  tubes.  It  is  decomposed  by  water,  yielding 
bromopropionic  acid  (b.  p.  202°),  and  by  the  action  of  zinc  methyl  in 
the  proportion  of  1  to  3,  it  gives  a  hydrocarbon  boiling  below  100°, 
condensed  raethylisopropyl  ketone  boiling  below  200°,  a  brominated 
oil  boiling  above  200°,  and  diinethylinopropi/l  carbinol,  the  last  being 
the  chief  product.  This  is  a  colourless  liquid  (b.  p.  118 — 119°  at 
751  mm.,  solidifies  at  —26°,  sp.  gr.  0'837  at  0°).  The  corresponding 
chloride  (b.  p.  110 — 112°,  solidifying  at  —2°)  and  the  iodide  (boiling  at 
140 — 142°,  with  partial  decomposition,  and  solidifying  at  0°)  were  also 
obtained.  The  hexijlene  (b.  p.  72 — 74°  at  750  mm.)  combines  with  bro- 
mine to  form  the  dihromide  C6Hi2Br2  (m.  p.  169 — 170^),  which  is  easily 
soluble  in  alcohol,  but  less  soluble  in  ether.  On  oxidation  with 
chromic  acid,  the  diraethylisopropyl  carbinol  (which  is  identical  with 
Pawlow's  alcohol)  gives  acetic  acid  together  with  a  little  acetone  and 
hydrocMrbon. 

(2.)  a-Broiuisohntijric  bromide,  CMe^Br.COBr  (b.  p.  162 — 164°),  was 
obtained  in  an  analogous  manner  from  isobutyric  bromide  (b.  p. 
116 — 118°),  and  converted  by  the  action  of  water  into  a-bromi.so- 
butyric  acid  (m.  p.  48''),  and  thence  into  a-hydroxyisobutyric  acid 
(m.  p.  80°).  On  treatment  with  zinc  methide,  a-bromisobutyric  bro- 
mide gives  ordinary  pinacolin,  CMcs.COMe  (b.  p.  105 — 107°),  and 
Butlej-ow's  pentamethyl  alcohol  hydrate,  2C7HigO  +  HoO,  crystallising 
in  long  needles  (m.  p.  83"),  and  smelling  strongly  of  camphor.  The 
corresponding  chlorvie  (m.  p.  135°),  bromide  (m.  p.  150°),  iodide 
(m.  p.  142''  with  decomposition),  heptylene  (b.  p.  80°)  and  heptylene 
dibrornide,  were  prepared  and  examined;  the  last  is  a  solid  easily 
fusible  mass. 

(3.)  a-Brnmobutyric  bromide,  CHEtBr.COBr  (b.  p.  172—174°),  was 
obtained  from  butyric  bromide  (b.  p.  126 — 127'^'),  and  was  further 
converted  successively  into  a-bromobutyric  acid  (b.  p.  214 — 217°)  and 
a-hydroxybutyric  acid,  an  easily  fusible  crystalline  ma.ss.  By  the 
action  of  zinc-methyl  a-bromobutyric  bromide  gives  a  hydrocarbon, 
a  brominated  oil,  and  a  heptyl  alcohol,  which  is  a  thick  liquid 
(b.  p.  138—140°  at  750  mm.,  sp.  gr.  0-8487  at  0^  0-8329  at  21°) 
possessing  a  characteristic  camphor-like  odour.  The  corresponding 
chloride  (b.  p.  135—138°  at  757  mm.,  sp.  gr.  0-899  at  0°,  0-844  at 
22")  does  not  solidify  at  —15°.  The  iodide  boils  with  decomposition 
at  145—147°,  and  has  a  sp.  gr.  of  1-391  at  0°,  and  1-373  at  10°.  The 
heptylene  (b.  p.  92—95°  at  755  mm.,  sp.gr.  0-7355  at  0°,  and  0-7188 
at  21°)  is  a  liquid  of  an  odour  different  from  that  of  other  oletineF. 
On  oxidation  with  chromic  acid,  the  alcohol  gives  acetone,  methyl 
ethyl  ketone  (?),  and  on  further  oxidation  acetic  acid  ;  it  is  therefore 
different  from  any  of  the  three  known  heptyl  alcohols,  and  must  be 
either  methyl-ethyl-isopropyl  carbinol,  CMeEtPr^.OH,  or  dimethyl- 
pseudobutyl  carbinol,  CHMeEt.CMe,.OH,  the  heptylene  having  in 
either  case  the  constitution  of  trimethylethylethylene,  CMco '.  CMeEt. 

The  author  considers  that  Pawlow's  (Chem.  Cenfr.,  76,  770)  methyl- 
ethyl-isopropyl  carbinol  (b.  p.  124 — 127°)  and  trimethylethylethylene 
(b.  p.  75 — 80°)  were  impure,  owing  to  admixture  with  dimethyl- 
isopropyl  (b.  p.  118°)  and  other  hydrocarbons.  T.  C. 
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Action  of  Metals  on  Ethyl  Bromopropionate.  By  E.  Scherks 
(Monatsh.  f.  Chem.,  2,  541 — 546). — When  this  ethereal  salt  is  heated 
■with  zinc-dust,  violent  reaction  takes  place,  carbonic  oxide  is  given  off, 
and  besides  nnattacked  ether,  ethyl  bromide  and  ethyl  propionate 
distil  over.  The  residue  consists  of  zinc  dimethylsuccinate.  Preci- 
pitated silver  acts  in  a  similar  manner ;  there  is,  however,  no  carbonic 
oxide  evolved.  D.  A.  L. 


Derivatives  of  Acrylic  Acid.  By  P.  Melikoff  (Chem.  Centr., 
1881,  354). — Chlorolactic  acid  is  obtained  by  the  actioa  of  hypo- 
chlorous  acid  on  an  aqueous  solution  of  acrylic  acid  at  0°.  It  is  a  thick, 
almost  odourless  liquid,  soluble  in  all  proportions  in  water,  alcohol, 
and  ether,  and  is  decomposed  on  heating.  The  ethyl  salt,  C3H4EtC10:,, 
is  an  oily  liquid  (b.  p.  160 — 185°  at  174  mm.),  which  is  only  sparingly 
soluble  in  water,  but  soluble  in  all  proportions  in  alcohol  and  ether. 
The  barium  salt,  (C3H4C103)2Ba,  is  amorphous.  The  free  acid  is  easily 
reduced  to  glyceric  acid  by  moist  silver  oxide,  or  by  heating  with  an 
aqueous  solution  of  the  silver  salt  at  120°  in  sealed  tubes,  the  reaction 
being  analogous  to  that  which  occurs  with  fermentation  lactic  acid 
from  a-chloropropionic  acid. 

Aviidolactic  acid  or  Isoserin,  dilsi^^-zjO^,  obtained  by  the  action  of 
ammonia  on  ethylchlorolactic  acid,  crystallises  in  monoclinic  prisms, 
which  are  only  sparingly  soluble  in  cold,  but  easily  in  hot  water.  It 
combines  with  both  bases  and  acids,  and  agrees  in  all  its  properties 
with  Cramer's  serin  from  silk,  except  that  it  is  less  soluble  in  water ; 
]  part  of  serin  dissolving  in  24*2  parts,  and  1  part  of  isoserin  in  about 
65"4  parts  of  water. 

Dichloropropionic  acid  is  easily  obtained  by  the  action  of  hydro- 
chloric acid,  saturated  at  0°,  on  chlorolactic  acid  in  sealed  tubes  at 
100°.  It  crystallises  in  needles  (m.  p.  50°),  and  is  identical  with  the 
acid  obtained  by  Henry  from  dichlorhydrin,  and  by  Werigo  and 
Melikotf  from  /J-chloracrylic  acid. 

By  the  action  of  hypochlorous  acid  on  acrylic  acid,  the  formation  of 
a-  or  /3-chloropropionic  acid  (or  both)  was  to  be  expected.  The  chloro- 
lactic acid  described  above  should  therefore  bechlorethylenelacticacid, 
and  should  on  reduction  give  hydracrylic  acid  or  fermentation  lactic 
acid  respectively.  Actual  reduction  by  zinc  and  sulphuric  acid  gave 
propionic  and  hydracrylic  acids  ;  the  liquid  chlorolactic  acid,  therefore, 
is,  or  contains,  chlorhydracrylic  acid  {i.e.,  the  ot-chlor-acid),  but  it  also 
contains  the  /S-chlor-acid,  since  it  gives  two  distinct  zinc  salts,  one  of 
which  crystallises  in  prisms  and  plates,  (C3H4C103)2Zn  -f-  SHjO,  whilst 
the  other  is  amorphous,  (C3H4C103)2Zn.  The  former  salt,  on  decom- 
position with  sulphuric  acid,  gives  an  acid  crystallising  in  slender 
prisms  (m.  p.  78°),  which  are  ea.'^ily  soluble  in  ether,  alcohol,  and  water ; 
it  is  identical  with  the  /3-chlorolactic  acid,  CH2C1.CH(0H).C00H, 
obtained  by  Richter,  by  the  oxidation  of  epiehlorhydrin,  and  by  the 
author  from  glycidic  acid  by  means  of  hydrochloric  acid.  The  amor- 
phous zinc  salt  gave  a-chlorolactic  acid,  CH2(0H).CHC1.(J00H, 
which  by  the  action  of  hydriodic  acid  was  converted  into  /3-iodopro- 
pionic  acid.  T.  C. 
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Ethylic  Monochloromalonate  and  Tartronic  Acid.    By  M. 

CoNRAU  and  C.  A.  Bischoff  {Annalen,  209,  218 — 232). — Pure  tar- 
tronic acid,  0H.CH(C00H)2,  prepared  from  ethyl  monochlormalo- 
nate,  as  previously  described  by  the  authors  (Ber.,  13,  600,  and  14, 
617),  crystallises  in  transparent  prisms,  soluble  in  alcohol,  ether,  and 
water.  The  acid  sublimes  at  110 — 120°,  and  melts  with  decomposition 
at  185 — 187°.  CsHaOsPb  is  crystalline  and  sparingly  soluble. 
C3H2O5K2  and  C3H205Na2  are  crystalline  salts,  sparingly  soluble  in 
alcohol.  C3H205Ag2  is  deposited  from  a  hot  aqueous  solution  in 
needle-shaped  crystals.  A  neutral  solution  of  ammonium  tartronate 
gives  white  precipitates  with  barium,  calcium,  zinc,  and  mercuroua 
salts,  a  white  crystalline  precipitate  with  manganese  sulphate,  bluish- 
green  crystalline  precipitate  with  copper,  and  a  red  flocculent  precipi- 
tate with  cobalt  salts.  Nickel,  aluminium,  magnesium,  and  mercuric 
salts  do  not  yield  any  precipitate  with  a  neutral  tartronate. 

Chlormalrmylamitle,  CHC1(C0NH2)2,  is  deposited  in  colourless 
plates,  when  alcoholic  ammonia  is  left  in  contact  with  ethyl  mono- 
chloromalonate. 

Anilidomaloni/laniliJe,  formed  by  boiling  a  mixture  of  aniline  and 
ethyl  monochloromalonate,  crystallises  in  prisms  which  melt  at  1G2°. 

w.  c.  w. 

Ethylic  Nitrosomalonate  and  its  Derivatives.  By  M.  Conrad 
and  C.  A.  !Bischoff  {Annalen,  209,  211 — 218). — Ethylic  nitrosomalo- 
nic  acid  and  its  metallic  derivatives  have  been  previously  described  by 
the  authors  {Der.,  13,  595—601  ;  this  Journal,  Abstr.,  1880,  629). 
NUrusubenzijhnalonic  acid,  C7H7C(NO).(COOH)2,  prepared  by  the 
action  of  hydrochloric  acid  on  the  silver  salt,  crystallises  in  plates, 
which  melt  at  120°,  and  at  the  same  time  decompose,  forming  hydro- 
cyanic and  carbonic  acids  and  benzyl  alcohol.  The  preparation  of  the 
ethyl  and  potassium  salts  of  this  acid  have  already  been  described 
{loc.  cit.).  An  aqueous  solution  of  potassium  nitrosobenzylmalonate 
produces  a  sparingly  soluble  crystalline  precipitate  with  silver  nitrate, 
and  a  pale  blue  crystalline  precipitate  with  copper  sulphate  solution, 
to  which  a  drop  of  ammonia  has  been  added.  W.  C.  W. 

Ethylic  Salts  of  Ethyl-  and  Isobutyl-chloromalonic  Acid, 
Ethyl-  and  Isobutyl-tartronic  Acids,  Ethyl-  and  Isobutyl- 
hydroxyacetic  Acid.  By  M.  Guthzeit  {Annalen,  209,  232— 2 U). 
— The  ethylic  salt  of  ethylchloromalonic  acid,  CEtCl(C00Et)2,  is  a 
colourless  oil,  sp.  gr.  I'll  at  17".  On  saponification  with  potassium 
hydroxide,  it  yields  ethyl  tartronic  acid,  0H..CEt(C00H)2,  a  white 
crystalline  mass,  soluble  in  alcohol,  ether,  and  water.  The  acid  melts 
at  98°,  with  evolution  of  carbonic  anhydride.  By  the  action  of  heat 
at  180°,  it  is  completely  converted  into  hydroxybutyric  acid. 

Diethybnalonic  acid  is  decomposed  by  the  action  of  bromine  and 
water,  with  formation  of  diethoxalic  and  diethylacetic  acids. 

Ethylic  isobutylmalonate  is  soluble  in  alcohol  and  ether,  but  is  not 
miscible  with  water.  It  boils  at  225°,  and  has  a  sp.  gr.  of  0'983  at 
17°. 

Isohutylmalonic  acid  is  a  crystalline  body,  soluble  in  water,  alcohol, 
and  ether.     It  melts  at  lt>7°,  with  decomposition. 
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Ethylic  ieohutylcJiloromalonate  is  not  miscible  witli  water.  It  boils 
at  246°,  and  has  a  sp.  gr.  of  1'021  at  15°.  On  saponification  with 
potassium  hydroxide,  it  yields  isobutyltartronic  acid,  CH.CBu(C00H)2. 
This  acid  forms  a  white  crystalline  deliqnescent  mass,  very  soluble  in 
ether,  alcohol,  and  water.  It  melts  between  110°  and  114°,  and  yields 
isobutylhydroxyacetic  acid,  when  heated  at  180°.  Isobutylhydroxy- 
■acetic  acid  crystallises  in  white  plates  (m.  p.  56°).  Its  zinc  salt, 
(CBHii03)2Zn  +  2H2O,  crystallises  in  silky  scales.  0"121  part  of  the 
anhydrous  salt  requires  100  parts  of  water  at  16°  for  solution.  In 
many  of  its  properties  this  acid  resembles  the  a-hydroxyisobutylac^tic 
acid,  which  has  been  investigated  by  Erlenmeyer  and  Sigel  (J?er.,  7, 
1109),  and  by  Ley  (ibid.,  10,  231).  W.  C.  W. 

Isomalic  Acid.  By  M.  Schmoeger  (J.  pr.  Chem.  [2],  24,  38 — 
44). — The  author  describes  the  following  points  of  difference  between 
his  isomalic  acid,  already  described  in  this  Journal  (36,  618),  and 
Bottinger's  methyltartronic  acid  [hydroxyethylidenesuccinic  acid], 
described  in  this  vol.  (413),  the  last-mentioned  author  having  sug- 
gested that  the  difference  was  that  the  author's  acid  formed  no  crystal- 
line salts,  which  is  not  the  fact. 

Isomalic  acid  yields  non-crystalline  precipitates  with  calcium, 
barium,  lead,  and  in  strong  solutions  with  silver  salts  ;  the  latter  is, 
however,  precipitated  in  the  form  of  flat  pyramids  from  dilute  solutions  ; 
both  varieties  (the  amorphous  and  crystalline)  of  the  silver  salt, 
change  spontaneously  into  needles  in  the  presence  of  moisture.  By 
dissolving  the  amorphous  barium  salt  in  100  times  its  weight  of  boil- 
ing water,  and  evaporating  the  solution,  the  salt  is  obtained  in  tablets 
with  parallel  sides  ;  the  formula  is  C4H4Ba05  +  2H2O :  it  loses  its 
water  of  crystallisation  over  sulphuric  acid,  or  by  drying  in  the  air  at 
130°.  The  dry  salt  is  hygroscopic;  a  sample  left  exposed  to  the  air  for 
-about  one  hour  absorbed  3  per  cent,  of  water.  The  acid  melts  at  140°  ; 
a  10  per  cent,  solution  in  a  100  mm.  tube  had  no  effect  on  the  plane  of 
polarisation;  heated  to  about  170°,  it  yields  carbonic  anhydride -and 
lactic  acid. 

By  heating  5  grams  of  isosuccinic  acid  with  10  c.c.  of  water,  and 
14  grams  of  bromine  in  a  sealed  tube  for  six  hours  in  a  weter-bath, 
dibromopropionic  acid  (m.  p.  58°)  and  carbonic  anhydride  are 
formed.  D.  A.  L. 

Isoheptoic  Acid  from  /S-Hexyl  Iodide.  By  0.  Hecht  (Atmalen, 
209,  309 — 338). — )3-Hexyl  iodide,  prepared  by  the  action  of  amor- 
phous phosphorus  and  hydriodic  acid  on  mannitol,  was  converted  into 
cyanide  by  heating  with  alcoholic  potassium  cyanide,  and  then  into 
isoheptoic  acid  by  boiling  with  potash.  After  purification,  the  acid 
has  a  sp.  gr.  at  0°  of  0'9305,  and  becomes  thick  at  —25°.  It  is  a 
clear  oily  liquid  (b.  p.  211"5°)  having  a  weak  rancid  odour,  and 
is  miscible  in  all  proportions  with  alcohol,  ether,  benzene,  &c.,  one  part 
being  soluble  in  278  parts  water  at  4".  The  sodium  salt  gives  white 
precipitates,  more  or  less  sparingly  soluble,  with  Al,  Zn,  Cd,  Mn,  Pb, 
tig,  and  Ag  salts ;  the  calcium  salt  precipitates  on  warming.  On  oxi- 
dation, isoheptoic  acid  yields  a  mixture  of  butyric  and  acetic  acids, 
which   proves   its    constitution   to    be    CHjMe(CH2)2.CHMe.COOH, 
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whence  it  may  be  termed  methylbutylacetic  acid.     The  acid  products 
of  oxidation  were  separated  by  fractional  distillation  with  water. 

Methyl  isoheptoate  is  a  limpid,  strongly  smelling  liquid  (b.  p.  156 — 
157"),  which  does  not  solidify  at  —20°.  Its  sp.  ^.  is  0-8790  at  15°. 
The  ethyl  salt  has  a  fruity  odour,  boils  at  172 — 173°,  and  has  a  sp.  gr. 
at  15"  of  0"8685.  Propyl  isoheptoate,  not  so  limpid  as  the  foregoing, 
boils  at  191 — 192°,  and  its  sp.  gr.  at  19°  is  0"8635,  compared  with  water 
at  15°.  The  isopropyl  ether  (b.  p.  177°)  was  not  obtained  quite  pure. 
Potassium  isoheptoate  forms  a  deliquescent  crystalline  mass,  easily 
soluble  in  water  and  alcohol ;  the  sodium  salt  is  less  hygroscopic,  and 
the  lithium  salt  not  at  all.  The  salts  of  the  alkaline  earth  metals 
crystallise  with  1  or  2  mols.  H2O,  100  parts  of  water  dissolving 
13-8  parts  of  the  calcium  salt  at  3",  8-8  at  50°,  and  6-46  at  89°.  The 
silver  salt  is  slightly  soluble  in  water,  and  on  evaporation  separates 
in  needles  ;  it  is  unaltered  in  diffused  daylight.  J.  K.  C. 

Pyroterebic  Acid.  By  C.  Geisf-er  (Annalen,  208,  37 — 55). — It 
has  already  been  shown  (this  Journal,  38,  315)  that  the  product  of 
the  dry  distillation  of  terebic  acid  was  a  mixture  containing  two 
isomeric  bodies,  pyroterebic  acid,  and  a  lactone  of  the  formula 
CoHioOa ;  since  then  a  third  body,  teraconic  acid,  has  been  found. 

Pyroterebic  acid  is  obtained  in  largest  quantities  when  the  distillation 
is  conducted  as  quickly  us  possible.  The  product  is  treated  with  water,, 
and  baryta  is  added  until  the  liquid  becomes  alkaline;  carbonic  anhy- 
di-ide  is  now  passed  through  until  the  barium  carbonate  first  preci- 
pitated is  redissolved ;  the  lactone  is  extracted  with  ether;  and,  on 
evaporating  down  the  residue  to  a  small  volume,  barium  teraconate 
crystallises  out,  and  is  collected.  The  barium  pyroterebate  which 
remains  in  the  mother-liquor  is  decomposed ;  and  the  acid  is  distilled 
with  steam  and  purified  by  its  calcium  salt ;  the  yield  is  about  14  per 
cent^  of  the  terobic  acid  used.  Pyroterebic  acid,  C«Hi„02,  does  not  soli- 
dify at  — 15°,  and  has  a  characteristic  sharp  odour.  If  water  is  added 
to  the  dry  acid,  it  is  completely  dissolved  until  the  volume  has  increased 
to  three  or  four  times  the  original ;  on  a  further  addition  of  water  the 
liquid  separates  into  two  layers,  the  upper  one  being  the  aqueous 
acid  ;  a  very  large  quantity  of  water  is  now  required  to  produce  perfect 
solution.  This  acid  is  lighter  than  water,  whilst  the  isomeric  lactone 
is  heavier.  The  calritim  salt,  (C6ll902)iCa  +  SHoO,  crystallises  very 
easily  in  colourless  glistening  prisms,  more  soluble  in  hot  than  in  cold 
water.  At  100°  it  loses  2IH2O,  and  is  only  quite  free  from  water  at 
120°.  Some  of  this  salt,  lett  for  some  time  over  sulphuric  acid  in  a 
desiccator,  became  greatly  changed  ;  it  deliquesced  in  the  air,  gave  no 
acid  when  acidified  with  hydrochloric  acid,  dissolved  in  water  to  a 
turbid  solution,  and,  when  dried  in  a  vacuum,  was  left  as  an  amorphous 
transparent  mass.  The  silver  salt,  C6H902Ag,  is  scarcely  soluble  in 
c;old  water,  but  easily  in  hot  water  ;  by  boiling  with  water,  it  becomes 
discoloured,  and  separates  in  coloured  leafy  crystals  from  the  hot 
filtered  solution.  By  boiling  with  water  or  by  distilling  with  steam, 
the  acid  remains  unchanged.  Pyroterebic  acid  is  converted  into  its 
isomeric  lactone  partially  on  distillation,  and  completely  by  digesting 
at  its  boiling  point.     The  action  of  hydrobromic  acid  on  this  acid  has 
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already  been  described  (this  Journal,  38  378).  Bromine  converts  it 
into  oily  bye-prodacts  and.  dibromisocaproic  acid,  which  crystallises 
from  carbon  bisulphide  in  large  colourless  crystals  (m.  p.  99 — 100°)  ; 
cold  water  is  without  action  on  this,  but  on  warming  it,  the  acid  melts 
at  about  70",  and,  on  boiling,  dissolves  with  decomposition.  This 
decomposition  takes  place  more  readily  in  neutral  or  alkaline  solutions; 
the  product,  terelactone,  C6H802,t  b.  p.  210°,  is  a  colourless  mobile  liquid, 
which  easily  solidifies  at  low  temperatures,  and  remelts  at  10 — 12°. 
It  takes  four  times  its  volume  of  water  to  dissolve  it  at  ordinary  tempe- 
ratures, and  is  reprecipitated  from  this  solution  by  potassium  carbonate. 
With  bromine,  it  slowly  forms  a  liquid  addition-product.  By  diges- 
tion with  baryta,  it  is  converted  into  the  salt  of  the  correspond- 
ing hydroxy-acid.  On  evaporating  the  alcoholic  solution  of  this  salt 
in  a  desiccator,  it  remains  behind  as  a  vitreous  mass.  It  is  very 
unstable;  its  aqueous  solution  deposits  barium  carbonate  when  evapo- 
rated on  a  water-bath,  and  on  heating  the  dry  salt  at  100°  in  an  aii*- 
bath  it  continually  loses  weight. 

Teraconic  acid,  C7H10O4. — The  barium  salt,  mentioned  above,  is  dis- 
solved in  dilute  hydrochloric  acid,  and  the  acid  extracted  with  ether, 
from  which  solution  it  crystallises  in  large,  well-formed  asymmetric 
crystals  (m.  p.  161 — 163°).*  The  new  acid  is  soluble  in  cold  water  and 
ether,  and.  very  soluble  in  boiling  water  and  alcohol;  it  is  dibasic, 
thus  differing  from  its  isomeride  terebic  acid. 

The  harium  salt,  C7H804Ba,  is  precipitated  in  brilliant  crystals  when 
barium  chloride  is  added  to  a  solution  of  the  ammonium  salt,  only 
slowly  in  the  cold,  but  quickly  when  the  solution  is  warmed ;  when 
once  precipitated,  the  salt  is  very  sparingly  soluble  in  water ;  the 
calcium  salt,  CvHgOiCa,  is  precipitated  as  a  sandy  powder :  in  other 
respects,  it  resembles  the  barium  salt.  When  teraconic  acid  is  heated 
to  160°,  water  is  eliminated  and  an  anhydride  is  formed,  which  boils 
with  slight  decomposition  at  270 — 280°,  and  recombines  with  water 
to  form  the  acid.  Hydix>bromic  acid  converts  it  into  terebic  acid,  its 
isomeric  lactone.  Ethyl  terebate  is  converted  into  the  teraconate  by 
the  action  of  sodium.  Teraconic  acid  forms  a  well  crystallised 
bromine  addition-product.  D.  A.  L. 

Terpenylic  Acid,  Teracrylic  Acid,  and  Heptalactone.    By 

R.  FiTTiG  and  O.  KfiAFFr  (Annalen,  208,  71 — 91). — Terpenylic  acid 
mixed  with  terebic  acid  is  obtained  by  the  oxidation  of  turpentine-oil 
with  potassium  dichromate  and  sulphuric  acid ;  they  are  separated  by 
treating  the  mixture  of  acids  with  ether  until  about  two-thirds  is 
dissolved  ;  the  residue  is  almost  pure  terebic  acid  ;  the  extract  con- 
tains the  terpenylic  acid,  which  is  further  purified  by  repeated  crystal- 
lisation from  dilute  aqueous  solution,  a  crystal  of  terpenylic  acid 
being  used  to  start  the  crystallisation  each  time.  If  the  terpenylic 
acid  is  pure,  it  will  all  melt  at  70"" ;  if,  on  the  other  hand,  terebic  acid 
is  present,  there  will  be  crystals  floating  about  in  the  clear  liquid. 
Besides  these  two  acids,  acetic  and  terephthalic  acids  are  formed  in 
this  reaction  ;  the  terpenes  from  lemon  oil  (b.  p.  175°),  carraway  (b.  p. 

*  Crystals  marted  thus  •  are  measured  by  Fock.  Boiling  poicts  marked  thus 
t  are  taken  with  the  mercury  column  entirely  in  the  yapour. 
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178°),  and  parsley  (b.  p.  157"5 — 158°),  be})ave  in  a  similar  raanner. 
Terpenylic  acid  crystallises  in  asymmetric  prisms.**  On  oxidation,  it 
breaks  up  into  carbonic  anhydride  and  acetic  acid.  Sodium  amalgam 
is  without  action  on  it.  Its  salts  have  ah-eady  been  described  by 
Hempel  {Annalen,  180,  71).  Like  terebic  acid,  on  warming  with 
alkaline  hydroxides,  it  is  converted  into  salts  of  a  dibasic  acid,  CgHuOs. 
which  the  authors  call  diaterpenylic  acid  ;  the  barhim  salt,  CsHijOjBa 
+  2H2O,  crystallises  in  beautiful  glistening  prisms,  which  are  very 
hard,  and  stick  so  fast  to  the  sides  of  the  vessel  that  they  can  scarcely 
be  removed.  The  2H2O  are  driven  off  at  190—200°.  The  salt  is  only 
slightly  soluble  in  water.  The  silver  salt.  C8Hi205Ag2,  is  a  thick  white 
curdy  precipitate,  scarcely  soluble  in  water  aud  only  slightly  dis- 
coloured by  light.  i3y  decomposing  these  salts  terpenylic  acid  is 
produced :  hence  this  acid  is  also  a  iactonic  acid. 

By  the  dry  distillation  of  terpenylic  acid,  an  acid  and  some  neutral 
bodies  are  prpduced  ;  the  latter  have  not  yet  been  thoroughly  investi- 
gated. The  acid,  called  by  the  authors  teracrylic  acid,  C7Hi202,  is 
purified  by  distilling  it  with  steam,  then  by  crystallisation  as  calcium 
salt,  and  finally  by  distillation  ;  it  boils  at  218°t,  and  does  not  soJidify 
in  a  freezing  mixture ;  is  colourless,  has  a  characteristic  odour  resem- 
bling valeric  and  caproic  acids,  but  more  pleasant,  is  only  slightly  soluble 
in  water,  and  is  lighter  than  that  liquid.  It  has  no  lactone  mixed  with 
it.  The  calcium  salt,  (C7Hii02)2Ca  -|-  5H2O,  crystallises  in  long  colour- 
less prisms  if  the  solution  is  evaporated  until  a  skin  forms  on  the 
surface,  and  is  then  allowed  to  evaporate  spontaneously  in  a  desiccator. 
Should,  however,  the  evaporation  be  continued  on  a  water-bath,  a  salt 
will  separate  out  in  white  opaque  masses  which  contain  little  or  no 
water,  and  are  redissolved  on  cooling  and  standing  ;  if  the  evapo- 
ration be  continued  until  a  large  quantity  of  the  dissolved  salt  has 
thus  separated  out,  and  then  left  to  stand  some  days,  only  part  of 
the  salt  will  be  redissolved,  and  the  other  part  will  be  changed  into 
long  glistening  needles  with  5H;jO.  This  salt  is  easily  soluble  in  cold 
water ;  it",  however,  it  is  heated  with  water  over  a  free  flame  it  loses 
its  water  of  crystallisation  and  is  precipitated  as  a  white  powder, 
which  dissolves  only  in  hot  water.  The  silver  salt,  C7Hii02Ag,  forms 
a  heavy  white  precipitate,  crystallising  from  water  in  small  white 
needles.  It  is  rather  unstable,  is  discoloured  by  light,  and  turns  brown 
at  100°.  The  barium  salt  crystallises  in  beautiful  prisms,  easily  soluble 
in  water.     The  potassium  salt  is  deliquescent  in  the  air. 

The  products  of  the  fusion  of  potassium  teracrylate  with  potash 
are  acetic  acid,  a  small  quantity  of  an  acid  which  reduces  silver 
salts,  formic  (?),  and  a  non-volatile  acid  which  is  viscid,  soluble 
in  ether,  only  slightly  in  water,  and  as  yet  has  not  been  further  in- 
vestigated. By  the  action  of  hydrobromic  acid,  tei-acrylic  acid  is  first 
converted  into  a  brominated  acid  of  the  formula  CvHisBrOs,  and  then, 
after  five  or  six  hours,  into  its  isomeric  lactone ;  this  conversion  is  quite 
quantitative.  Heptolactone,  C7H10O2,  is  a  colourless,  clear,  feebly 
odorous  liquid,  solidifying  at  0°  to  a  white  crystalline  mass  (m.  p. 
11°,  b.  p.  220°t)'  It  is  much  less  soluble  in  water  than  the  caprolac- 
tones,  requiring  12  vols,  of  water  at  0°  :  its  solution  is  equally  as 
**  Crystals  marked  **  are  measured  by  Schimpor. 
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sensitive  as  regards  heat.  Boiling  with  alkaline  hydroxides  converts 
it  into  the  salts  of  hydroxyheptyllc  acid.  The  barium  salt,  (C7Hi303)2Ba, 
IS  a  very  hygroscopic,  amorphous  varnish ;  it  is  extremely  soluble  in 
water  and  absolute  alcohol.  Heated  at  100°  in  an  air-bath,  it  decora- 
poses  and  constantly  loses  weight.  The  silver  salt,  CTHnOaAg,  crys- 
tallises from  its  aqueous  solution,  after  standing  for  some  time,  in 
drusic  aggregations  of  well  formed,  thick,  hard,  clear,  colourless 
prisms.  It  is  more  stable  than  the  barium  salt,  and  does  not  lose 
weight  when  heated  to  80°.  Free  hydroxyheptylic  acid  very  soon 
breaks  up  into  water  and  the  lactone. 

Teracrylic  acid  yields  bromine  addition- products ;  they  cannot  as 
yet  be  obtained  pure  on  account  of  their  instability  ;  one  is  crystalline. 

D.  A.  L. 

Products  of  the  Dry  Distillation  of  Terpenylic  Acid.  By  C. 
Amthob  (Arch.  Fharin.  [3],  18,  356 — 309). — To  prepare  terpenylic 
acid  (CsHiaOi)  in  large  quantities,  100  grams  of  oil  of  turpentine  are 
mixed  with  800  of  potassium  dichromate,  1,000  of  common  sulphuric 
acid,  and  4  litres  of  water,  the  oxidation  proceeding  quietly.  The 
mixture  is  boiled  with  a  reflux  condenser,  until  it  becomes  green, 
when  it  is  poured  through  a  cloth  to  keep  back  tlie  resinous  products, 
which  are  washed,  dried,  and  reserved  for  subsequent  examination. 
The  liquid  is  now  evaporated  to  half-bulk,  extracted  with  ether, 
and  the  ethereal  solution  is  left  at  rest  for  two  days ;  the  clear 
solution  poured  off  from  the  brown  deposit  is  distilled  ;  and  the 
greenish  residue,  consisting  chiefly  of  terpenylic,  terebic,  acetic,  and 
terephthalic  acids,  and  a  syrupy  acid,  is  diluted  with  water  and 
heated,  until  the  odour  of  acetic  acid  has  disappeared.  The  residue  is 
converted  into  sodium  salts,  filtered,  acidified,  and  shaken  with  ether, 
thus  leaving  all  the  chromium,  and  most  of  the  terephthalic  acid 
behind.  After  distilling  off  the  ether,  diluting  with  water,  and 
leaving  in  a  cool  place,  most  of  the  terebic  acid  crystallises  out.  The 
filtrate  from  it  is  evaporated  to  a  smaller  volume,  and  allowed  to  stand 
in  an  ice-safe  as  long  as  anything  further  crystallises  out.  The 
crystals  separated  from  the  mother-liquor  (containing  an  acid  men- 
tioned by  Fittig  and  Krafft)  by  pressure,  are  recrystallised  from 
water,  and  the  dry  crystals  are  treated  with  an  amount  of  ether  in- 
sufficient for  their  complete  solution,  the  terpenylic  acid  dissolving 
readily,  but  not  the  terebic  acid.  To  entirely  purify  the  terpenylic  from 
terebic  acid,  the  operation  must  be  repeated  some  six  or  eight  times. 
Some  6 — 7  per  cent,  of  terpenylic  acid  was  thus  obtained  from  oil  of 
turpentine.  Terpenylic  acid  was  discovered  by  Hempel  (Annalen, 
180,  32).  It  is  readily  soluble  in  ether,  alcohol,  and  water,  at  the 
ordinary  temperature,  much  more  sparingly  in  ice-cold  water,  from 
which  it  can  be  obtained  in  large  crystals,  containing  1  mol.  HoO 
(m.  p.  57'5 — 58'5°),  readily  losing  their  water  of  crystallisation  how- 
ever, and  then  melting  at  89°.  Terpenylic  acid  must  be  regarded  as 
an  internal  anhydride  of  the  unknown  dibasic  diaterpenylic  acid, 
CsHuOs,  similar  to  lactide. 

In  the  preparation  of  teracrylic  acid,  C7H12O2,  by  the  dry  distillation 
of  terpenylic  acid,  the  best  yield  was  obtained  by  slowly  distilling  not 
more  than  20  grams  of  terpenylic  acid,  dried  as  far  as  possible  at  40°. 
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The  distillate  (about  40  per  cent,  of  the  terpenylic  acid  employed)  is 
neutralised  with  potassium  carbonate,  separated  from  the  undissolved 
oil,  and  the  solution  shaken  with  ether,  to  remove  the  remainder. 
The  solution  of  potassium  teracrylate  is  acidified  with  hydrochloric 
acid,  and  distilled  by  steam  until  the  distillate  is  no  longer  acid. 
Teracrylic  acid  not  being  readily  soluble  in  water,  separates  in  the 
cold  in  drops  on  the  surface  of  the  liquid. 

The  residue  in  the  retort  is  sbaken  up  with  ether  several  times  to 
recover  the  undecomposed  terpenylic  acid,  and  after  the  ether  is  dis- 
tilled ofF,  and  the  residue  diluted  with  water,  it  is  placed  aside  to 
crystallise.  A  not  inconsiderable  amount  of  a  syrupy  brown  acid 
remains  in  the  mother-liquor,  and  cannot  by  any  means  be  crystallised; 
it  is  perhaps  an  isomeride  of  teracrylic  acid.  Terpenylic  acid  appears 
to  be  dimorphous.  Calcium  teracrylate  is  readily  soluble  in  cold  and 
hot  water,  and  crystallises  in  long  needles  grouped  in  stars.  It 
effloresces  very  readily.     The  author  confirms  Krafft  (Her.,  10,  522). 

The  neutral  oil  obtained  by  the  dry  distillation  of  the  terpenylic  acid 
is  dissolved  by  shaking  with  water,  and  poured  on  to  a  damp  filter,  some 
oily  brown  drops  remaining  undissolved ;  the  filtered  is  distilled  with 
steam,  the  distillate  shaken  with  ether,  and  the  liquid  remaining,  on 
evaporation  of  the  latter,  dried  over  potassium  carbonate,  and  distilled 
(b.  p.  202 — 204°,  all  the  mercury  in  the  vapour).  By  boiling  5  grams 
of  the  liquid  for  some  hours  with  baryta,  with  a  reflux  condenser, 
removing  the  excess  of  barium  by  carbonic  anhydride,  and  evapo- 
rating, a  yellowish  gummy  mass  was  obtained,  becoming  brittle  and 
friable  on  drying  over  sulphuric  acid.  The  ma.ss  was  recrystaliised 
from  absolute  alcohol.  Its  composition  was  that  of  a  barium  hydr- 
oxyheptylate,  Ba(C7Hi303)2.  On  decomposing  this  salt  with  sulphuric 
acid,  extracting  with  ether  and  distilling  the  ethereal  solution,  a  liquid 
was  again  obtained  (b.  p.  202 — 204°),  of  the  composition  CvHiaOj, 
therefore  a  lactone.  Its  sp.  gr.  at  4°  is  0"9818,  it  is  colourless,  with  a 
peculiar  ethereal  odour,  readily  inflammable,  easily  soluble  in  alcohol, 
ether,  and  water,  does  not  solidfy  at  —  16°,  merely  becoming  thick. 
Potassium  carbonate  separates  it  from  its  aqueous  solutions. 

The  barium  salt  was  obtained  by  neutralisation.  The  silver  salt,  by 
decomposing  the  barium  salt  with  silver  nitrate.  The  zinc  salt  from 
zinc  sulphate  and  the  barium  salt.  The  hydroxyheptylic  acid  could 
not  be  obtained  in  the  free  state. 

By  oxidising  the  lactone  with  warm  dilute  nitric  acid,  it  yielded 
oxalic,  but  no  succinic  acid. 

The  brown  drops  of  oil  mentioned  above  as  insoluble  in  water,  were 
washed  thoroughly  and  then  dried  with  potassium  carbonate  and  dis- 
tilled. It  boiled  irregularly  and  above  the  boiling  point  of  the  lactone. 
On  boiling  it  with  a  saturated  solution  of  baryta  in  a  reflux  appa- 
ratus, and  treating  it  with  carbonic  anhydride,  &c.,  as  above,  a  lactone, 
CtHuOj,  was  obtained  (b.  p.  210 — 212°),  differing  from  the  previously 
described  lactone  by  being  insoluble,  or  but  very  slightly  soluble  in 
water.  The'  silver  salt  was  obtained  as  a  flocculent  white  precipi- 
tate. 

To  obtain  teracrylic  acid,  the  calcium  teracrylate  obtained  above 
was  dissolved  in  a  little  water,  decomposed  by  hydrochloric  acid  and 
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placed  in  an  ice-safe.  The  separated  acid  was  mechanically  removed, 
and  the  remainder  extracted  by  ether.  Teracrylic  acid  thus  obtained 
is  a  thickish  oily  liquid  (b.  p.  217 — 218°),  dissolving'  in  vpater  with 
difficulty,  but  readily  in  alcohol  and  ether.  The  distilled  acid  was 
reconverted  to  the  calcium  salt;  ether  could  extract  nothing  from  this 
solution,  no  lactone  having  been  produced.  From  the  different 
behaviour  of  the  calcium  salt  of  the  distilled  from  the  undistilled  acid, 
the  author  concludes  that  by  distillation,  teracrylic  acid  is  converted 
into  an  isomeride,  as  angelic  is  changed  into  tiglic  acid  under  the  same 
circumstances.  This  acid  seems  also  to  be  changed  into  an  isomeride 
by  one  hour's  boiliug.  The  calcium  salt  is  not  very  stable,  being 
decomposed  slightly  on  boiling. 

Ethyl  teracrylate  is  a  colourless,  highly  mobile  liquid  (b.  p.  189 — 
191*^),  with  a  pleasant  fruity  odour. 

By  the  action  of  hydrochloric  acid  a  lactone  boiling  at  202 — 204° 
is  obtained. 

By  the  action  of  bromine  in  carbon  bisulphide  a  bromolactone, 
C7HuBr02,  and  not  an  addition-product,  is  obtained.  F.  L.  T. 

Action  of  Amylene  Hydrochloride  and  of  Amylene  on 
Benzene  in  presence  of  Aluminium  Chloride.  By  J.  Essner 
{Bull.  Soc.  Chim.  [2],  36,  212— 215).— When  20  grams  aluminium 
chloride  are  gradually  added  to  a  slightly  warmed  mixture  of  20  grams 
amylene  hydrochloride  and  110  grams  benzene,  a  violent  reaction  takes 
place  with  evolution  of  hydrochloric  acid.  The  liquid  is  then  poured 
into  water,  and  the  oily  layer  which  separates  out  yields  amyl-benzene 
on  distillation ;  this  is  formed  in  greater  quantity  if  the  reaction 
takes  place  in  the  cold.  This  amylbenzene  (b.  p.  185 — 190°,  sp.  gr. 
at  0°  =  0"8728),  gives  a  bromide  which  remains  liquid  at  0°',  and  dis- 
solves completely  in  cold  alcohol.  It  appears  to  be  identical  with  the 
amvlbenzene  obtained  by  Friedel  and  Crafts  from  inactive  amyl  chloride. 
It  seems  probable  that  the  action  of  aluminium  chloride  and  benzene 
on  amyl  chloride,  would  give  rise  to  the  formation  of  amylene  and 
hydrochloric  acid,  which  would  combine,  forming  tertiary  amyl  chloride, 
the  latter  then  reacting  on  the  benzene :  50  grams  amylene,  b.  p.  30 — 
55°,  when  added  to  a  mixture  of  175  grams  benzene  and  25  grams 
aluminium  chloride,  gives  rise  to  a  violent  reaction  with  development 
of  much  heat.  Amongst  the  products  is  amylbenzene,  identical  with 
that  obtained  by  the  previous  reaction.  It  is  probably  tertiary  amyl- 
benzene or  dimethyl-ethyl-phenyl-methane,  isomeric  with  the  amyl- 
benzene which  Fittig  and  ToUens  obtained  by  the  action  of  sodinm  on 
bromopentane  and  bromobenzene,  and  with  that  obtained  by  Lippmann 
and  Louguinine  on  treating  benzylene  chloride  with  zinc-ethyl. 
When  propyl  bromide  is  boiled  for  some  time  with  aluminium  chloride, 
it  is  converted  into  isopropyl  bromide.  Very  probably  amyl  chloride 
undergoes  a  similar  transformation  by  the  action  of  aluminium 
chloride  in  presence  of  benzene,  although  the  action  of  the  aluminium 
chloride  alone  gives  rise  to  saturated  compounds.  C.  H.  B. 

Action  of  Sulphuric  Acid   on   Mono-  Di-  and   Tri-Bromo- 
benzene.     By  J.  Herzig  (Monatsh.  Chem.,  1881,  192—199). — Mono- 
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bromobenzene,  when  heated  with  8nlf)huric  acid  for  some  hours  in  a 
vessel  provided  with  a  reflux  condenser,  yields  dibromobenzenesul- 
phonic  acid  [1:3:  5],  together  with  a  small  quantity  of  monobromo- 
benzenedisulphonic  acid.  Di bromobenzene  [1  :  4],  similarly  treated, 
gives  a  mixture  of  tetrabromobenzene  [1  :  2  :  4  :  5]  and  hexbromo- 
benzene,  no  sulphonic  acid  being  formed  ;  this  is  in  accordance  with 
their  known  instability  at  high  temperatures.  Tribromobenzene 
[1:3:  5]  gives  a  large  yield  of  hexbromobenzene.  As  carbonic 
anhydride  is  evolved  in  these  reactions,  it  appears  that  a  portion  of  the 
bromobenzene  is  oxidised,  its  bromine  then  reacting  on  the  other  poi*- 
tion  to  form  more  highly  bromiuated  products.  A.  J.  Gr. 

Preparation  of  Metatoluidine.  By  0.  Widmann  (Bull.  Chin). 
Soc.  [2J  36,  216).— Nitrobenzylene  chloride,  C,H«(NO0.CHCl2,  is 
dissolved  in  alcohol,  mixed  with  a  considerable  quantity  of  hydro- 
chloric acid,  cooled  to  10°,  and  zinc-dust  added,  care  being  taken  that 
the  temperature  does  not  rise  above  12°.  When  all  the  chloride  is  dis- 
solved and  the  liquid  is  no  longer  rendered  turbid  by  addition  of  water, 
the  liquid  is  heated.  If  these  directions  are  attended  to  nothing  but 
metatoluidine  is  obtained.  If,  however,  the  liquid  is  heated  before 
all  the  chloride  is  reduced  (which  often  requires  several  days)  then  a 
resinous  substance  containing  chlorine  is  formed,  as  Vieune  and 
Steiner  have  observed.  C.  H.  B. 

Direct  Conversion  of  the  Aromatic  Amides  into  their  Cor- 
responding Azo-Compounds.  13y  A.  11,  Leeds  (Chem.  News,  44, 
210).— By  the  action  of  hydrogen  peroxide  on  benzene,  phenoloxalic 
acid  and  a  small  quantity  of  a  yellow  colouring  matter  are  formed. 
Phenol  itself  is  but  slightly  acted  on  by  hydrogen  peroxide  in  the 
cold ;  at  the  boiling  heat,  a  tarry  substance  is  formed.  Naphthalene 
produces  small  quantities  of  naphthol,  whilst  naphthol  behaves  like 
phenol.  Anthracene  in  glacial  acetic  acid  solution  is  oxidised  slowly 
to  anthraquinone.  These  results  show  that  in  certain  ca.ses  hydrogen 
peroxide  acts  on  organic  bodies  by  the  substitution  of  hydroxy  1,  in 
othei-s  by  direct  oxidation,  and  in  the  third  place  by  both  actions  com- 
bined. The  experiments  were  therefore  extended  to  the  aromatic 
amides,  in  the  hope  that  hydroxylated  derivatives  of  these  compounds 
might  be  obtained.  The  amide  was  converted  into  the  acetate,  or 
when  this  was  not  possible,  it  was  dissolved  in  excess  of  glacial 
acetic  acid  and  a  solution  of  hydrogen  peroxide,  containing  1  to  2  per 
cent.,  added  in  successive  portions. 

Diphenylamine  yielded  a  large  amount  of  a  black  liquid  and  a  black 
tar.  Dimethylaniline,  a  dark  red  liquid  with  a  black  residue,  soluble 
in  alcohol.  Xylidine,  a  claret-coloured  liquid  with  a  blackish  residue, 
soluble  in  alcohol,  forming  dark  purple  solution.  Naphthylamine 
gave  a  rose-coloured  liquid  with  a  brownish- black  residue.  Ortho- 
toluidine  gave  a  ruby-coloured  liquid  and  a  black  tarry  residue, 
soluble  in  alcohol.  Aniline  and  paratoluidine  acted  differently.  Their 
acetates,  on  gentle  warming,  gave  a  copious  precipitate  of  a  brownish 
crystalline  appearance,  which,  when  dried  and  sublimed,  formed,  in 
the   case   of  paratoluidine,    yellow   needles ;    these    were   repeatedly 
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crystallised  from  alcohol,  and  finally  gave  magnificent  orange  needles 
of  parazotoluene,  ra.  p.  143 — 144°.  The  sublimate  from  the  aniline  pro- 
duct yielded  large  red  crystals,  together  with  some  accompanying 
yellow  oil.  It  had  a  melting  point  of  Q6°,  showing  that  the  body  was 
azobenzene,  D.  B. 

A  New  Azobenzenedisulphonic  Acid.  By  J.  V.  Janovsky 
(MonatshJ  Chem.,  1881,  219— 223).— The  only  acid  previously  ob- 
tained by  the  direct  action  of  pyrosulphuric  acid  on  azobenzene  is  the 
monosulphonic  acid  described  by  Griess  (Annalen,  131,  89). 

When  the  liquid  from  which  this  acid  has  crystallised  is  further 
evaporated,  first  on  a  water-bath,  afterwards  in  a  vacuum,  it  yields  the 
new  disulphonic  acid.  A  better  yield  is  obtained  by  heating  azobenzene 
with  5  parts  of  crystallised  pyrosulphuric  acid  at  150°  for  about  30 — 40 
minutes ;  no  monosulphonic  acid  is  then  formed,  and  after  dilution 
with  three  parts  of  water  and  evaporation  in  a  vacuum,  the  acid  crys- 
tallises in  deliquescent  orange-red  needles  of  the  rhombic  system, 
showing  the  combination  ooPoo,  coPoo  and  Poo,  and  having  the 
formula  Ci2H8N2(S03H)2,2H20.  The  potassium  salt  crystallises  with 
3H2O  in  orange-coloured  rhombic  prisms ;  the  silver  salt  when  crys- 
tallised from  boiling  water,  forms  anhydrous  microscopic  needles ;  the 
barium  salt  is  sparingly  soluble  even  in  boiling  water,  the  calcium 
and  lead  salts  being  more  soluble.  A  comparison  of  the  reactions  of 
this  acid  with  those  of  the  symmetric  acids  prepared  by  reduction 
from  the  nitrobeuzenedisulphonic  acids,  shows  no  agreement.  Some 
indications  were  obtained  of  the  existence  of  another  acid  in  the 
mother-liquor.  A.  J.  G. 

Diazo-Compounds.  Part  VII.  By  P.  Griess  {Ber.,  14,  2032— 
204<2).—MetazoxijbPMzophenol,  CfiH4(C0dH).N'  '.  N.CgHi.OH,  is  formed 
when  the  nitrate  or  hydrochloride  of  metadiazobenzoic  acid  is  poured 
into  a  solution  of  phenol  in  an  excess  of  potassium  hydroxide.  On 
adding  hydrochloric  acid  to  the  alkaline  liquid,  the  new  acid  is 
deposited  in  needles  or  plates  of  a  red  colour.  The  crystals  melt  at 
220°,  and  decompose  at  a  higher  temperature.  They  are  soluble  in 
ether  and  alcohol.  The  barium  salt,  (OH.CeHi.N  '.  N.C6H4.COO)2Ba  + 
3^H20,  is  deposited  from  a  hot  aqueous  solution  in  pale  yellow  needles, 
soluble  in  alcohol. 

Potassium  metazoxi/bevzorthosulpJionate, 

COOH.C6Hi.N2.C6H3(OH).S03K  +  ^B.,0, 

formed  by  the  action  of  an  alkaline  solution  of  potassium  orthophenol- 
sulphonate  on  metadiazobenzoic  nitrate,  crystallises  in  four-sided  plates 
or  prisms  of  a  yellow  colour.  The  free  acid  is  precipitated  in  brownish- 
red  crystalline  granules,  when  strong  hydrochloric  acid  is  added  to  a 
hot  aqueous  solution  of  this  potassium  salt.  The  acid  is  soluble  in 
water,  alcohol,  and  ether.     It  forms  two  barium  salts,  viz. : 

(Ci3H903l^2S03)2Ba, 

crystallising  in  pale  yellow  needles  or  scales,  and  CisHgOaN'aSOsBa  + 
H20,  in  dark  yellow  crystals. 
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Metazozi/henzoyl-resorcinol,  COOH.CeHi.Nj.CeHj^OH),,  crystallises 
in  brown  plates  or  needles  soluble  in  alcohol.  This  acid  detonates 
when  heated.     Its  solutions  dye  wool  and  silk  yellow. 

Metazoxyhenzoi/l-3-naphthol,  COOH.C6H4.Nj.C1nH6.OH,  forms  red 
needles  or  plates  (m.  p.  235°)  soluble  in  boiling  alcohol.  The  potas- 
sium salt,  C6H4(N2C,oH:0).COOK  +  2H,iO,  crystallises  in  small 
needles  or  plates  of  a  reddish-yellow  colour.     The  hariwm  salt, 

[C6H4(N2.C,oH,0).COO]jBa  +  3|H.A 

is  a  scarlet  powder.  The  ethyl  salt  forms  six-sided  plates  (m.  p.  104°) 
soluble  in  ether. 

The  amide  is  formed  when  an  alkaline  solution  of  /S-naphthol  acts 
on  diazobenzamide  nitrate.  From  boiling  alcohol,  in  which  it  is  only 
slightly  soluble,  the  amide  is  deposited  in  slender  needles  of  an  orange 
colour. 

Metazoxyhenzoyl-fi-naphtholsulphonic  acid  forms  dark  brown  needles 
or  plates  having  a  green  lustre.  It  is  sparingly  soluble  in  hot 
water  and  alcohol.  It  dyes  wool  and  silk  orange.  The  barium  salt, 
(COOH.C6Hi.Nj.C,oH,O.SOs)2Ba  +  4HA  crystallises  in  slender 
needles  of  a  reddish-yellow  colour. 

To  prepare  metazoxyhenzoyl-fi-naphthol-a.-disulph.onic  acidy. 

COOH.C6Hi.N,.C,oH4(OH)(S03H)2, 

an  aqueous  solution  of  sodium  /3-naphthol-a-disulphonate  is  mixed 
with  ammonia  and  diazoxybenzoyl-nitrate.  After  some  time,  the 
liquid  is  diluted,  acidified  with  hydrochloric  acid,  and  mixed  with  a 
boiling  solution  of  barium  chloride.  The  red  amorphous  precipitjite, 
which  consists  of  the  acid  barium  salt, 

COOH.C6H4.N2.C,oH4(OH)(S03)2Ba  -I-  6H3O, 

is  filtered,  washed,  suspended  in  water,  and  decomposed  by  the  theo- 
retical quantity  of  sulphuric  acid.  On  evapoi-ating  the  filtrate  from 
the  precipitated  barium  sulphate,  the  new  acid  remains  as  a  yellowish- 
red  semicrystalline  mass.  It  is  soluble  in  water  and  alcohol,  and  is 
precipitated  from  its  alcoholic  solution  by  the  addition  of  ether.  The 
neutral  barium  salt,  [COO.C6H4N,CioH4(OH)(S03),]Ba3  +  12HjO,  is  a 
red  crystalline  powder. 

Metazoxysulphohenzoyl  /3- naphthol-a-disulphonic  acid, 

COOH.C6H3(S03H).N2.CioH4(S03H)2.0H, 

crystallises  in  yellowish-red  needles  or  prisms,  soluble  in  water  and 
alcohol.  The  acid  barium  salt  forms  yellow  needles  sparingly  soluble 
in  hot  water  ;  the  neutral  barium  salt  forms  red  crystals  insoluble  in 
water. 

Azoxyanisyl-fi-naphthol,  COOH.C6H3(OMe).N2.C,oH6.0H  +  l^HjO, 
is  sparingly  soluble  in  alcohol,  ether,  benzene,  and  chloroform. 

[C6H3(N2.C,oH6.0H)(OMe).COO]2Ba  +  4.\n.0  forms  small  red 
needles. 

Azoxyanisyl-fi-naphthol  sidphonic  acid, 

COOH.C6H3(OMe).N2.C,oH5(OH).S03H, 
crystallises  in  dark-red  needles,  soluble  in  alcohol  and  in  pure  water. 

VOL.    XLII.  e 
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Wool  and  silk  are  dyed  scarlet  by  this  acid.     The  acid  barium  salt 
forms  dark-red  needles  containing  8  mols.  H2O. 
Azoxyanisyl-j3-naphthol-oi.-disulphonic  acid, 

COOH.C6H3(OMe).N2.C,oH4(S03H),.OH  +  SH^O, 

resembles  the  preceding  acid  in  appearance. 

^-NaphtholaxoMppuric  acid,  COOH.CH.NH.CO.CeHi.Ns.CmHe.OH, 
is  deposited  from  its  alcoholic  solution  in  reddish-yellow  needles,  which 
•  decompose  when  heated  to  the  melting  point. 

All  those  compounds  which  contain  SO3H  in  the  naphthol-group, 
split  up  on  reduction  with  tin  and  hydrochloric  acid,  with  formation 
of  free  sulphuric  acid  : 

COOH.C«H,.N'j.C,oH4(S03H)2.0H  -I-  4H  +  2IL,0 

Azobenzoic  jS-naphthol-a-disulphonic  acid. 

=  COOH.CeH^.NHj  +  CioH8(OH).NHj  +  2H2SO4. 
Amidobenzoic  acid.  /3-amidonaplithol. 

If  ammonium  sulphide  is  used  as  the  reducing  agent,  no  sulphuric 
acid  is  liberated  : 

COOH.C6H4.N2.CioH4(S03H)2.0H  +  2Ho 

=  COOH.CeHi.NH,  +  NH2.Ci„H4(S03H)2.0H. 

/S-amidonaphtbol-a-disulphomc  acid. 

This  disulphonic  acid  crystallises  in  dirty-white  scales,  containing 
3  raols.  H2O,  soluble  in  water  and  alcohol.  The  corresponding monosul- 
phonic  acid  forms  grey  needles  or  prisms,  sparingly  soluble  in  hot 
water,  hydrochloric  acid,  and  alcohol,       .  W.  C.  W. 

Phenylsarcosine.  By  F.  Tiemann  and  R.  Priest  (Ber.,  14,  1982 
— 1984). — When  benzaldehyde  cyanhydrin  is  digested  in  a  closed  flask 
for  five  hours  with  an  alcoholic  solution  of  methylamine  at  70°,  phenyl- 
sarcosine nitril  is  formed.  To  separate  this  body  from  benzaldehyde, 
the  crude  product  is  dissolved  in  hydrochloric  acid  and  filtered.  The 
filtrate  is  mixed  with  potash  and  extracted  with  ether.  The 
nitril  in  the  solution  is  converted  into  the  hydrochloride  of  phenyl- 
sarcosinamide,  CHPh.NHMe.CONH2.HCl,  by  the  action  of  strong 
hydrochloric  acid.  The  hydrochloride  and  the  free  amide  crystallise 
in  needles.  On  boiling  with  dilute  hydrochloric  acid,  the  amide  is 
slowly  converted  into  phenylsarcosine  hydrochloride,  which  crystal- 
lises in  plates  soluble  in  alcohol  and  in  water.  Phenylsarcosine, 
CHPh.NHMe.COOH,  forms  slender  plates  insoluble  in  alcohol  and 
ether.     It  sublimes  at  274°  without  melting. 

Aniline  unites  with  the  cyanhydrins  of  aldehydes  and  ketones, 
forming  crystalline  compounds.  W.  C.  W. 

Constituents  of  Wood  Tar.  By  P.  Tiemann  and  P.  Koppe 
{Ber.,  14,  2005— 2014).— The  acid  wood  tar  oils  boiling  between  180° 
and  300°  contain  phenol,  paracresol,  a-metaxylenol,  guaiacol,  creosol, 
and  the  dimethylic  ethers  of  pyrogallol,  methylpyrogallol,  and  propyl- 
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pyrogallol.  The  constituents  may  be  separated  into  three  different 
classes,  viz.,  indifferent,  cresol,  and  guaiacol  oils,  by  the  following 
treatment.  A  solution  of  oil  in  double  its  volume  of  ether  is  shaken 
with  5  per  cent,  potash-solution,  the  acid  oils  are  taken  up  by  the 
alkali,  and  the  indifferent  oils  remain  in  the  ether.  The  alkaline 
solution  is  acidified  with  sulphuric  acid  and  extracted  with  ether. 
After  evaporating  the  ether,  the  residue  is  distilled  and  the  distillate 
is  mixed  with  half  its  volume  of  ether  and  twice  its  volume  of  a 
saturated  solution  of  alcoholic  potash.  The  guaiacol  and  cresol  are 
dopositod  as  a  crystalline  potassium  compound ;  the  filtrate  contains 
cresol  and  its  homologues.  W.  C.  W, 

Two  New  Nitrophenols.  By  F,  Fittica  (/.  pr.  Chem.  [2],  24, 
] — 15  ;  comp.  Abstr.,  1881,40). — This  paper  is  an  answer  to  Natanson 
(ibid.,  38,  463)  and  Claus  (ibid.,  647),  and  a  further  support  to  the 
hypothesis  suggested  by  the  author  in  a  former  paper  (ibid.,  36,  1.5U 
—153). 

Fourth  Movnvitrophenol  (m.  p.  31°  ;  b.  p.  205 — 207°). — If  a  mixture 
of  this  modification  and  orthonitrophenol  is  heated  at  31 — 34°,  the 
former  will  melt  whilst  the  latter  remains  unfused  until  the  tempera- 
ture rises  to  45°.  On  cooling,  the  ortho-derivative  separates  out  at 
first,  the  fourth  derivative  remaining  liquid  and  solidifying  later  on. 

In  making  fourth  amidophenol  by  the  reduction  of  the  nitrophenol 
with  tin  and  hydrochloric  acid,  it  is  necessary  to  have  the  metal  in 
excess,  and  to  prevent  the  temperature  from  rising  too  high ;  for 
otherwise  the  product  will  be  orthoamidopheuol.  The  sulphate  of 
fourth  amidophenol  melts  at  220°  with  decomposition. 

By  treating  fifth  nitrophenol  very  carefully  with  tin  and  hydro- 
chloric acid,  the  author  obtains  a  molecular  compound  of  the  nitro- 
phenol with  hydrochloric  acid,  (OH. C6H4.NOo)3HCI,  crystallising  from 
water  in  needles  (m.  p.  110°)  ;  on  decomposing  with  sodium  carbonate 
it  reproduces  the  nitrophenol  (m.  p.  108°).  He,  therefore,  thinks  that 
the  production  of  the  fifth  amidophenol  mentioned  in  the  paper  referred 
to  above  depends  upon  some  special  condition  with  which  he  himself 
is  not  yet  acquainted.  D.  A.  L. 

Constitution  of  Orcinol.  By  F.  Tiemann  and  F.  Streng  (Ber., 
14,  1999— 2005).— To  prepare  dimethylorcinol,  C6H3Me(OMe)2,  a 
mixture  of  anhydrous  orcinol  (1  part),  potash  (1  part),  methyl  iodide 
(3  parts),  and  methyl  alcohol  is  boiled  for  six  hours  in  a  flask  fitted 
with  an  upright  condenser.  After  the  addition  of  water,  the  product 
is  evaporated  to  expel  the  methyl  alcohol,  and  the  residue  is  acidified 
with  sulphuric  acid  and  extracted  with  ether.  The  ethereal  solution  is 
shaken  with  a  5  per  cent,  solution  of  potash,  which  dissolves  orcinol 
and  monomethylorcinol,  but  leaves  dimethylorcinol  in  the  ether.  On 
evaporating  the  ether,  dimethylorcinol  remains  as  a  pale  yellow  liquid 
(b.  p.  244°),  miscible  with  alcohol,  ether,  and  Ijenzene.  When 
bromine-water  is  added  to  the  alcoholic  solution  of  dimethylorcinol, 
dibromodimethylorcinol,  C6HBr2Me(OMe)2,  is  obtained.  This  substance 
crystallises  in  colourless  plates  (m.  p.  160°),  soluble  in  alcohol,  ethei-, 
and  benzene. 

e  2 
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To  extract  the  monomethylorcinol  from  the  dilute  potash  solution 
mentioued  above,  the  liquid  is  acidified  with  sulphuric  acid  and 
treated  with  ether.  After  evaporating  the  ethereal  solution,  the 
residue  is  washed  with  water  to  remove  orcinol,  and  distilled.  Mono- 
methylorcinol is  a  syrupy  liquid  (b.  p.  273°),  soluble  in  ether, 
alcohol,  and  benzene.     Dibromomonomethylorcinol, 

C6HBr^Me(0Me).0H, 

crystallises  in  white  needles  (m.  p.  146°). 

On  oxidation  with  potassium  pe^'mang'anate,  dimethylresorcinol 
yields  an  acid,  which  is  identical  with  dimethyl-a-resorcylic  acid, 
prepared  by  saponifying  the  methyl  salt  obtained  by  the  action  of 
potash  and  methyl  iodide  on  a-resorcylic  acid. 

Dimethyl-cc-resorcylic  acid,  C6H3(OMe)2.COOH  [3:5:  1]  crystallises 
in  needles  (m.  p.  176°),  soluble  in  alcohol,  ether,  and  hot  water.  The 
salts  of  the  alkalis  and  alkaline  earths  are  soluble.  Ammonium 
dimethyl-a-resorcylate  gives  crystalline  precipitates,  with  silver,  lead, 
zinc,  and  copper  salts.  The  formation  of  this  acid  from  orcinol 
proves  that  the  latter  has  the  constitution  ascribed  to  it  by  Vogt  and 
Henninger  (Ber.,  5,  326),  viz.,  CeHaMeCOH)^  [1:3:  5]. 

W.  C.  W. 

Quinol  Derivatives.  By  F.  Tiemann  and  W.  H.  Max  Mijller 
(Ber.,  14,  1985 — 1999). — Gentisic  acid,  also  known  as  hydroxysali- 
cylic  or  qninolcarboxylic  acid,  has  been  described  by  Lautemann 
(Annalen,  118,  372;  120,  311)  ;  Liechti  (Ami.  Supp.,  7,  144)  ;  Demole 
(Ber.,  7,  1436)  ;  and  by  von  Rakowski  and  Leppert  (Ber.,  8,  788). 
(Gentisic  aldehyde,  C6H3(COH)(OH)2  [1:1:  5],  is  prepared  by  heat- 
ing quinol  (10  grrams),  chloroform  (100  grams),  with  an  18  per  cent, 
soda  solution  (550  c.c),  on  a  water-bath  for  seven  hours.  The  product 
is  acidified  with  sulphuric  acid,  and  filtered  when  cold.  The  filtrate 
is  extracted  with  ether,  and  aft«r  the  greater  part  of  the  ether  has 
been  distilled  off,  the  remainder  is  treated  with  a  solution  of  hydrogen 
sodium  sulphite.  The  sulphite  solution  is  decomposed  by  sulphuric 
acid,  and  shaken  with  ether.  On  evaporating  the  ethereal  solution, 
crude  gentisic  aldehyde  is  deposited.  To  completely  remove  the 
quinol  with  which  it  is  mixed,  it  is  again  converted  into  the  sodium 
sulphite  compound,  which  is  repeatedly  extracted  with  ether. 

The  pure  aldehyde  crystallises  in  lustrous  yellow  needles  (m.  p.  99°), 
soluble  in  water,  alcohol,  ether,  chloroform,  and  benzene.  The  aqueous 
solution  is  coloured  yellow  by  alkalis,  and  blue  by  ferric  chloride.  An 
alcoholic  solution  of  the  aldehyde  unites  with  aniline  to  form  a  com- 
pound crystallising  in  beautiful  red  crystals.  Fusion  with  potash  con- 
verts gentisic  aldehyde  into  gentisic  acid  (m.  p.  196 — 197°). 

Monomethylquinol  (m.  p.  53°)  is  best  prepared  by  Kakowski's 
method,  viz.,  by  digesting  quinol  (50  parts)  with  potash  (25"5) 
and  methyl  iodide  (64'5  parts).  On  treating  this  compound  with 
chloroform  and  a  solution  of  an  alkali,  metamethoxysallcylaldehyde, 
C6H3(COH)(OH).OMe  [1:2:  5],  is  formed.  It  is  volatile  in  a  current 
of  steam,  and  is  purified  by  conversion  into  the  hydrogen  sodium  sul- 
phite compound.     The  aldehyde  melts  at  -J-  4°,  and  boils  at  248° ;  it 


ORGANIC  CHEMISTRY.  53 

is  soluble  in  alcohol  and  ether,  and  is  coloured  yellow  by  alkalis,  and 
lilaisli-green  by  ferric  chloride.  By  the  action  of  hydrochloric  acid  in 
sealed  tubes  at  150°,  it  is  decomposed  into  methyl  chloride  and  gentisic 
aldehyde.  An  alcoholic  solution  of  the  aldehyde  unites  with  aniline 
to  form  the  compound  C6H3(CHNPh)(OH).OMe,  which  crystallises  in 
red  needles  (m.  p.  59°). 

Bimethyhjentisic  aldehyde,  C6H3(COH)(OMe)2  [1:2:  5],  is  prepared 
by  warming  the  sodium  compound  of  metametho.xysalicylaldehyde, 
dissolved  in  methyl  alcohol,  with  methyl  iodide.  The  alcohol  is  dis- 
tilled off,  and  the  residue  distilled  in  a  current  of  steam.  This  sub- 
stance forms  slender  needle-shaped  crystals,  soluble  in  alcohol,  ether, 
and  hot  water.  It  melts  at  51°,  and  boils  at  270°  ;  the  corresponding 
metaethoxysalicylaldehyde,  melts  at  60°,  and  boils  at  280 — 285°.  On 
oxidation  with  potassium  permanganate,  dimethylgentisic  aldehyde 
yields,  dimethylgentisic  acid,  C6H3(COOH)(OMe)2  [1:2:  5],  which 
crystallises  in  silky  needles  (m.  p.  To°),  soluble  in  alcohol,  ether,  and 
hot  water.  The  cry.stalline  copper  salt  of  this  acid  is  insoluble  in 
water.  The  lead  salt  crystallising  in  prisms,  and  the  silver  salt  in 
needles,  are  soluble  in  hot  water. 

By  the  action  of  acetic  anhydride  on  an  ethereal  solution  of  the 
sodium  compound  of  metamethoxysalicylaldehyde,  the  acetic  derivative 
is  produced.  This  body  forms  delicate  white  needles  (m.  p.  63°), 
soluble  in  ether,  alcohol,  and  hot  water.  On  oxidation  with  potassium 
permanganate  it  yields  acetometamethoxysalicylic  acid.  Aceto- 
metethoxysalicylaldehyde  crystallises  in  needles,  which  melt  at  69°. 

Ou  boiling  metamethoxysalicylaldehyde  with  an  excess  of  acetic 
anhydride,  the  compound  C6H3[CH(OAc)2](OAc).OMe  [1:2:  5],  is 
obtained.  It  crystallises  in  needles  (m.  p.  70°),  soluble  in  alcohol, 
chloroform,  ether,  and  benzene.  With  strong  sulphuric  acid,  an  orange 
coloration  is  produced.     If  the  aldehyde  is  digested  with  sodium  acetate 

.CH  :  CH 
and  acetic  anhydride,  metamethoxycoumarin,.  MeO.CeHs^  |      ,    is 

^0 CO 

produced.  This  body  crystallises  in  plates  (m.  p.  103°),  freely  soluble 
in  alcohol  and  ether,  and  sparingly  soluble  in  hot  water.  It  is  isomeric 
with  methyl  umbelliferon  {Ber.,  12,  996). 

Melamethoxysalicylic  acid,  C6H3(COOH)(OH).OMe  [1  .2:5]  (m.  p. 
142''),  prepared  by  heating  the  crude  acetic  derivative  with  an  alkali, 
has  been  described  by  Komer  and  Bei'toni  {Ber.,  14,  848). 

w.  c.  w. 

Action  of  Nitrous  Acid  on  the  Ethyl  Pyrogallates     By  P. 

Weselsky  and  R.  Benedikt  (Monatsh.  Chem.,  1881,  212—218). — ■ 
Monethyl  pyrogallate,  when  treated  in  ethereal  solution  with 
Weselsky 's  reagent,  yields  only  one  well  characterised  product,  ethyl 
nitropyrocjallate,  C6H2(N02)(011)o.OEt  +  H2O,  in  the  form  of  yellow 
plates  or  flat  needles,  of  golden  lustre  and  steel-blue  shimmer.  On 
standing  over  sulphuric  acid,  it  loses  its  water  of  crystallisation,  and 
becomes  of  a  red-brown  colour.  It  then  melts  at  139°,  can  be  distilled 
by  careful  heating,  and  dissolves  in  alkalis  with  a  fine  red  colour. 
Diethyl  pyrogallate  similarly  treated  yields,  after  several  hours,  long 
tilexible,  dark  needles,  of  the  formula  Ca)H25N09.     These  are  decom- 
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posed  by  water  into  nitric  acid,  and  a  white  crystalline  precipitate, 
which  has  all  the  properties  of  Hofmann's  ethyl-cedriret.  The  mother- 
liquor  from  these  crystals  contains  diethylic  nitropyrogallate, 

C6H,(N02)(OEt)2.0H, 

crystallising  in  white  needles,  which  melt  at  123°,  dissolve  in  alkalis 
with  yellow  colour,  and  can  be  distilled. 

The  action  of  nitrous  acid  on  triethylic  pyrogallate  gives  no  note- 
worthy result,  but  by  the  action  of  nitric  acid  on  a  solution  in  glacial 
acetic  acid,  triethylic  dinitro-pyrogallate,  C6H(N02)2(OEt)3,  is  obtained 
in  brilliant  yellow  needles  ^ra.  p.  75°).  Strong  nitric  acid,  when 
acting  on  triethylic  pyrogallate  or  its  dinitro-derivative,  gives  a  violent 
reaction,  in  which  a  small  quantity  of  triethylic  trinitropyrogallate, 
C6(N02)3(OEt)3,  is  formed.  It  crystallises  in  pale  yellow  needles 
(m.  p.  about  93°).  A.  J.  G. 

Preparation  of  Protocatechuic  Aldehyde  from  Catechol. 
Derivatives  of  Guaiacol  and  Creosol.  By  F.  Tiemann  and 
P.  KOPPE  (Ber.,  14,  2015 — 2028). — Frotocatechuic  aldehyde, 

C6H3(COH)(OH)2  [1:2:4] 

(m.  p.  50°),  can  be  prepared  by  boiling  a  mixture  of  catechol  (10  parts), 
cldoroform  (100),  and  a  16  per  cent,  soda-lye  (600  parts)  for  six 
hours.  The  product  is  acidified  with  hydrochloric  acid  and  allowed  to 
cool.  It  is  then  filtered,  and  the  filtrate  extracted  with  ether.  The 
aldehyde  in  the  ethereal  soliation  is  purified  in  the  usual  way  by  con- 
verting it  into  the  crystalline  double  compound  with  sodium  sulphite. 
The  properties  of  protocatechuic  aldehyde  and  of  guaiacol  have  been 
previously  described  (^l7i«.  159,  148;  Ber.,  8,  1123).  An  energetic 
reaction  takes  place  when  alcoholic  solutions  of  bromine  and  guaiacol 
are  mixed,  a  tribromo-derivative,  C6HBr3(OMe)(OH)  [1  :  2]  being 
formed.  This  substance  crystallises  in  silky  needles  (m.  p.  102°),  easily 
soluble  in  alcohol,  ether,  benzene,  light  petroleum,  and  glacial  acetic 
acid. 

Methylguaiacol  or  dimethylcatechol,  C6B[4(OMe)2,  formed  by  the 
action  of  methyl  iodide  on  a  solution  of  guaiacol  in"  dilute  soda,  is  a 
strongly  refractive  liquid  (b.  p.  205°).  It  is  attacked  by  bromine- 
water  in  an  alcoholic  solution,  yielding  a  dibromo-product,  which 
crystallises  in  colourless  prisms  (m.  p.  93°),  soluble  in  alcohol,  ether, 
benzene,  and  light  petroleum. 

Ethylguaiacol  or  ethylmethylcatechol,  C6H4(OMe).OEt,  is  a  highly 
refractive  liquid,  boiling  at  213°. 

On  shaking  together  an  aqueous  solution  of  potassium-guaiacol 
with  potassium  hydroxide  and  pyrosulphate,  guaiacol-potassiuni 
sulphate,  C6H4(OMe).0  SO3K,  is  deposited.  This  substance  is  preci- 
pitated on  adding  ether  to  its  alcoholic  solution  in  fine  needles. 

Potassium  guaiacolsulpJwnate,  C6H3(OMe)(OH).S03K,  is  obtained 
by  heating  guaiacol  with  strong  sulphuric  acid.  The  product  is 
poured  into  water,  neutralised  with  barium  carbonate,  and  filtered. 
Potassium  sulphate  is  added  to  the  filtrate  until  the  barium  is  exactly 
precipitated.    Two  potassium  salts  appear  to  be  formed,  one  is  soluble  in 
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alcohol  and  uncrystallisable  ;  the  second  salt  crystallises  in  prisms,  inso- 
luble in  absolute  alcohol.  Attempts  to  replace  the  SO3  in  these  salts 
by  cyanogen  or  carboxyl  have  been  unsuccessful. 

Acetogualacol,  C6H4(OMe).OAc,  is  a  clear  liquid,  b.  p.  23o — 240°. 

Vanillin  and  S-metamethoxysalicylaldehyde,  C6H3(COH)(OH).OMe 
[1:2:  3],  are  formed  on  boiling  guaiacol  (5  grams)  with  soda  (36), 
chloroform  (40),  aud  water  600  c.c.  The  product  is  acidified,  ex- 
hausted with  ether,  and  the  ethereal  solution  treated  with  hydrogen 
sodium  sulphite.  The  crystalline  compound  obtained  in  this  way 
is  decomposed  by  an  acid,  and  on  distilling  the  mixture  of  vanillin 
and  3-nietamethoxysalicylaldehyde  in  a  current  of  steam  under  1^  to 
2  atmospheres  pressure,  the  latter  compound  is  carried  over,  and  is 
extracted  from  the  distillate  with  ether.  On  evaporating  the  ether,  a 
yellow  oil  remains,  which  boils  at  264 — 268°.  It  is  soluble  in  alcohol, 
ether,  chloroform,  and  benzene.     The  properties  of  creosol, 

C8H,Me(0Me).0H 

(b.  p.  220—224°),  and  methylcreosol,  C6H3Me(OMe),  (b.  p.  214—218"), 
have  been  already  described  (Ber.,  10,  206,  and  8,  1136). 

Metahomo-fi-metamethoxysalicylaldehyde,  C6H2(COH)(OH)(OMe)Me 
[1:2:3:5],  obtained  by  the  action  of  chloroform  on  a  solution  of 
creosol  in  dilute  soda,  is  an  oily  liquid,  which  boils  at  270 — 275"'  It 
is  soluble  in  alcohol  and  ether,  and  ferric  chloride  produces  an  intense 
green  coloration  in  its  alcoholic  solution.  W.  C.  W. 

Preparation  of  Amido-acids  from  the  Cyanhydrins  of 
Aldehydes  and  Ketones.  By  F.  Tiemann  (Ber.,  14,  rjo7— 1966). 
— The  cyanhydrins  are  prepared  by  digesting  the  aldehydes  or  ketones 
with  the  equivalent  quantity  of  aqueous  hydrocyanic  acid  (20 — 30 
per  cent.).  The  mixture  is  slowly  heated  in  sodfi- water  bottles :  in 
the  case  of  the  aromatic  compounds,  it  is  necessary  to  maintain  the 
temperature  at  100°  for  several  hours.  These  bodies  may  also  be  pre- 
pared by  the  method  used  by  Urech  (^Annalen,  164,  255)  and  Spiegel 
(Ber.,  14,  235,  this  vol.,  277).  The  cyanhydrins  of  the  aldehydes  and 
ketones  readily  exchange  their  hydroxyl  for  NHj,  when  they  are 
treated  with  an  equivalent  quantity  of  alcoholic  ammonia.  When  the 
reaction  does  not  take  place  at  the  ordinary  temperature,  the  mixture 
is  heated  in  sealed  tubes  at  100°.  The  alcoholic  solution  is  mixed 
with  strong  hydrochloric  acid,  and  is  then  saponified  by  boiling  with 
dilute  hydrochloric  acid.  The  alcohol  and  the  excess  of  hydrochloric 
acid  are  distilled  off,  and  the  amido-acid  is  precipitated  by  ammonia, 
if  it  is  insoluble  in  water.  In  the  case  of  soluble  amido-acids,  the 
acid  solution  is  evaporated  to  dryness,  and  the  residue  extracted  with 
alcohol.  1  he  extract  is  evaporated  and  the  hydrochloride  of  the 
amido-acid  separated  from  ammonium  chloride,  by  treatment  with 
alcohol.  To  obtain  the  free  acid,  the  hydrochloride  is  digested  with 
oxide  of  silver,  and  the  silver  in  the  solution  is  removed  by  sul- 
phuretted hydrogen. 

The  amido-acids  from  the  aldehydes  may  be  represented  by 
COOH.CHR.NHo,  and  those  from  the  ketones  by  COOH.CR..NH,. 

W.  C.  W. 
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Amido-acids  from  the  Cyanhydrins  of  Benzaldehyde, 
Acetone,  and  Diethylketone.  By  P.  Tiemann  and  L.  Friedlander 
(Ber.,  14,  1967— 1976).— Benzaldelu/de  cyanhydHn,  CHPh(OH).CN, 
is  a  yellow  oil,  which  solidifies  at  — 10°,  and  decomposes  when  strongly 
heated.  When  left  in  contact  with  strong  hydrochloric  acid,  it  forms 
the  amide  of  raandelic  acid,  CHPh(0H).C0NH2,  which  crystallises  in 
white  slender  prisms  (m.  p.  190°),  soluble  in  alcohol  and  in  hot  water. 
It  is  converted  into  mandelic  acid  by  boiling  with  hydrochloric  acid. 

Phenylamido-aceto-nitril,  CHPh.NHa.CN,  formed  by  the  action  of 
alcoholic  ammonia  on  benzaldehyde  cyanhydrin,  is  an  unstable  com- 
pound. On  evaporating  a  solution  of  this  body  in  dilute  hydrochloric 
acid,  needle-shaped  crystals  of  phenylamidoacetamide  hydrochloride 
are  obtained.  This  substance  has  been  previously  described  by  PlochI 
{Ber.,  13,  2120).  The  free  base  has  not  been  isolated,  as  the  hydro- 
chloride yields  phenylamidoacetic  acid,  when  acted  on  by  acids  or 
alkalis.  Barium  and  viagnesmm  phenylamido-acetates,  Ba(C8H8N02)2, 
and  Mg(C8H8N02)2  +  \^iO,  crystallise  in  white  plates,  soluble  in  hot 
water.  The  silver  salt,  AgCgHgNOj,  forms  slender  prisms,  insoluble  in 
water.  Phenylamidoacetic  acid  is  converted  into  mandelic  acid  by 
the  action  of  sodium  nitrite  on  its  hydrochloride.  On  dry  distillation, 
phenylamidoacetic  acid  splits  up  into  benzvlamine  and  benzylammo- 
nium  benzylcarbamate,  CHjPh.NH.COO.CHaPh.NH,.  The  latter 
compound  crystallises  in  glistening  plates  (m.  p.  99°),  soluble  in 
alcohol  and  in  water. 

Acetone  cyanhydrin  was  not  obtained  in  the  pure  state.  The  crude 
product  is  converted  into  a-amido-isobutyronitril  by  ti-eatment  with 
alcoholic  ammonia  at  50 — 60°.  By  the  action  of  strong  hydrochloric 
acid  at  the  ordinary  temperature,  and  afterwards  of  dilute  hydro- 
chloric acid  at  a  higher  temperature,  on  this  alcoholic  solution,  the 
hydrochloride  of  oc-amidoisobutyric  acid  is  produced.  As  the  acid  is 
soluble  in  water,  it  is  prepared  by  boiling  its  hydrochloride  with  silver 
oxide.  This  acid  has  the  formula  COOH.CMe.NHaMe,  and  is  iden- 
tical with  the  amidodimethylacetic  acid  of  Urech  {loc.  cit.)  and  Heintz 
{Annalen,  198,  42).  By  the  action  of  sodium  nitrite  on  the  hydro- 
chloride, a-hydroxyisobutyric  acid  (m.  p.  78°)  is  obtained. 

On  saponification,  diethylketone  cyanhydrin  yields  hydroxydiethyl- 
acetic  acid,  COOH.CEto.OH  (m.  p.  80°),  which  is  identical  with  the 
diethoxalic  and  diethylglycollic  acids  of  Frankland  and  Duppa 
{Annalen,  135,  25)  and  of  Henry  {Ber.,  5,  950). 

When  the  nitril  obtained  by  the  action  of  alcoholic  ammonia  on 
diethylketone  cyanhydrin  is  treated  with  hydrochloric  acid,  it  is 
converted  into  the  hydrochloride  of  amidodiethylacetic  acid, 
COOH.CEt2.NH2.HCl,  which  crystallises  in  thick  white  prisms.  The 
free  acid  forms  glistening  plates  or  prisms,  soluble  in  water  and 
alcohol,  but  insoluble  in  ether.  When  cautiously  heated,  it  sublimes 
without  melting ;  when  suddenly  heated,  it  decomposes  into  carbonic 
anhydride  and  an  amine.  The  acid  is  isomeric  with  leucine,  and  bears 
a  strong  resemblance  to  a-amido-isobutyric  acid  in  its  properties. 
The  silver  salt,  AgCoHiaNOi,  crystallises  in  white  shining  plates. 

w.  c.  w. 
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Amido-acids  from  Anisaldehyde  and  from  Acetophenone. 
Bj  F.  TiKMANN  (Her.,  14,  197G — 1982). — If  anisaldehyde  cyanhydrin 
is  left  in  contact  with  strong  hydrochloric  acid  for  12  hours,  the  amide 
of  paramethoxymandelic  acid,  CH30.C6H4.CH(OH).CONH2,  is  depo- 
sited as  a  crystalline  mass,  together  with  a  resinous  body.  After  the 
latter  is  removed  by  digestion  with  ether  and  the  residue  is  recrys- 
tallised  from  alcohol,  the  amide  is  obtained  in  small  scales  (m.  p.  159°). 

Farainethoxymandelic  acid  is  prepared  by  dissolving  crude  anisalde- 
hyde cyanhydrin  in  sufficient  alcohol  to  prevent  the  formation  of  a 
turbidity,  when  the  solution  is  mixed  with  eight  times  its  volume  of 
hydrochloric  acid  (sp.  gr.  I'lO),  diluted  with  an  equal  bulk  of  water. 
The  mixture  is  boiled  for  six  hours  in  a  flask  fitted  with  a  reflux  con- 
denser, fresh  quantities  of  hydrochloric  acid  being  added  from  time  to 
time.  The  alcohol  in  the  liquid  is  removed  by  distillation  and  the 
residue  is  filtered,  diluted  with  water,  and  evaporated  to  expel  a  por- 
tion of  the  hydrochloric  acid,  and  extracted  with  ether.  The  oil 
which  remains  on  evaporating  the  extract  is  dissolved  in  ether,  and 
shaken  up  with  dilute  soda  solution.  The  alkaline  solution  is  acidified 
with  hydrochloric  acid,  and  again  extracted  with  ether.  This  solution 
deposits  the  acid  in  ice-like  crystals  (m.  p.  93°),  soluble  in  hot  water, 
alcohol,  ether,  chloroform,  and  benzene.  On  exposure  to  the  air,  the 
acid  is  changed  into  a  resinous  mass.  The  copper  and  silver  salts 
are  amorphous;  the  barium  salt  is  crystalline. 

Paraniethoxyphenylamidoiicetic  acid,  MeO.CgH4.CH(NHt).COOH, 
is  formed  when  paramethoxyphenylamidoacetonitril,  prepaied  by  the 
action  of  alcoholic  ammonia  on  anisaldehyde  cyanhydrin  at  70°  for 
8  hours,  is  saponified  by  hydrochloric  acid  in  the  manner  just  de- 
scribed. The  acid  crystallises  in  needles,  insoluble  in  alcohol  and 
ether.  It  sublimes  at  225°  without  melting.  The  hydrochloride  crys- 
tallises in  needles,  and  the  copper  salt  is  amorphous. 

The  formation  of  atrolactic  acid  from  acetophenone  cyanhydrin  has 
been  recently  described  by  Spiegel  {Ber.,  14,  235,  1352).  When 
acetophenone  cyanhydrin  is  digested  with  the  equivalent  quantity  of 
alcoholic  ammonia  at  70°  in  closed  flasks  for  8  hours,  the  nitril  of  a- 
amidohydratropic  acid  is  produced.  On  saponification  with  hydro- 
chloric acid,  the  nitril  is  converted  into  the  hydrochloride  of  the  acid. 
The  free  acid,  HOOC.CMePh.NHo,  forms  needle-shaped  crystals,  in- 
soluble in  alcohol  and  ether,  but  soluble  in  water.  The  acid  sublimes 
at  260"  without  melting.  The  salts  are  freely  soluble  in  water ;  the 
copper  salt  forms  pale  blue  needles.  The  hydrochloride  also  crys- 
tallises in  needles.  It  is  converted  into  atrolactic  acid  by  the  action 
of  sodium  nitrite  solution.  W.  C.  W. 

Remarks    on  the  three  Preceding  Papers.     By  F.  Tiemank 

(Ber.,  14,  1985). — The  results  contained  in  the  three  preceding 
papers  show  that  amido-nitrils  and  amido-acids  can  easily  be  prepared 
from  the  cyanhydrins  of  aldehydes  and  ketones  of  the  aromatic  as 
well  as  the  fatty  series,  without  the  formation  of  large  quantities 
of  bye-products. 

The  secondary  amido-acids  from  tbe  aldehydes  are  less  soluble  in 
water  than  the  tertiary  amido-acids  prepared  from  the  ketones. 

w.  c.  w. 
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Ethylic  Benzylchloromalonate-Benzyltartronic  and  Phenyl- 
lactic  Acids.  By  M.  CoxNRAd  (Annalen,  209,  211—248).— The 
author  points  out  that  the  method  by  which  he  accomplished  the 
synthesis  of  benzyltartronic  and  phenyllactic  acids  from  ethylic 
chloromalonate  (Abstr.,  1881,  168)  may  be  advantageously  used  as  a 
mode  of  preparing  these  acids.  W.  C.  W. 

Sjmthesis  of  Organic  Acids  by  the  Electrolysis  of  Water 
by  means  of  Carbon  Electrodes.  By  A.  Bartoli  and  Ct. 
Papasogli  (Chem.  Centr.,  1881,  327 — 328). — During  an  investigation 
of  the  laws  of  galvanic  polarisation,  Bartoli  observed  that  when 
graphite,  gas-carbon,  or  charcoal  is  employed  as  the  positive  electrode, 
it  in  course  of  time  undergoes  considerable  decomposition,  falling  as  a 
fine  powder  to  the  bottom  of  the  voltameter,  whilst  no  such  decom- 
position is  observed  when  the  carbon  forms  the  negative  electrode. 
The  authors  have  investigated  the  cause  of  this  phenomenon,  and  have 
found  that  the  volume  of  gas  given  off  from  the  positive  carbon 
electi'ode  is  much  less  than  when  this  electrode  is  of  platinum.  The 
oxygen  which  has  thus  disappeared  must,  therefore,  have  combined 
with  the  carbon  of  the  electrode.  Similar  phenomena  are  observed 
in  dilute  sulphuric  and  acetic  acids,  and  in  solutions  of  potash  or 
soda ;  whilst  in  the  case  of  solutions  of  ammonia,  or  of  the  neutral 
or  acid  carbonates  of  sodium  and  potassium,  the  normal  quantity  of 
oxygen  appeared  at  the  positive  electrode.  The  nature  of  the  carbon 
forming  the  positive  electrode  also  influences  the  results. 

Among  the  products  obtained  when  the  electrolyte  consisted  of  dis- 
tilled water  or  of  potash  solution  and  the  positive  electrode  of  gas- 
carbon  or  of  graphite,  were  mellitic  and  hydromellitic  acids.  In 
this  connection,  it  is  worthy  of  note  that  Schultze  (ibid.,  1871,  643) 
also  obtained  mellitic  acid  by  oxidising  carbon  with  permanganic 
acid.  T.  C. 

Colouring  Matter  from  Dimethylaniline  and  Chloranil.  By 
H.  WiCHELHAUS  (Ber.,  14,  1952— 1953).— The  bluish- violet  colouring 
matter  which  is  produced  when  dimethylaniline  is  acted  on  by 
chloranil,  tri-  or  tetra-chloroquinones,  or  by  dichloronaphthoquinone, 
yields,  on  reduction  with  tin  and  hydrochloric  acid,  a  colourless  base, 
CieilaoNa,  or  CisHgMeiNa.  This  substance  is  deposited  from  alcohol  in 
shining  plates  (m.  p.  173°),  soluble  in  ether,  benzene,  chloroform, 
glacial  acetic  acid,  and  in  hot  alcohol.  The  hydrochloride  forms 
colourless  deliquescent  crystals,  which  turn  blue  on  exposure  to  the 
air.  With,  platinum  tetrachloride,  it  yields  a  double  salt  crystallising 
in  needles,  Ci6HooN2,2HCl,PtCl4. 

The  base  unites  with  two  molecules  of  methyl  iodide,  forming 
Ci6H2oN2,2MeI.  This  compound  is  freely  soluble  in  water,  but  less 
soluble  in  alcohol.  It  is  decomposed  by  moist  oxide  of  silver,  yielding 
a  powerful  base,  whose  hydrochloi'ide  unites  with  platinum  chloride, 
forming  Ci6HooN2(CH40)PtCl6H2.  W.  C.  W. 

Gallein  and  Coerulein.  By  K.  Buchka  (Annalen,  209,  249 — 
277). — Gallein  was  first  prepared  by  Baeyer  {Ber.,  4,  455)  by  heat- 
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ing  together  phthalic  acid  and  pyrogallol;  on  treating  it  with  snlphuric 
acid  coerule'in  is  formed.  The  formula  CmHuOs  was  assigned-  to 
gallein.     On  heating  to  180°  it  lost  water,  and  was  converted  into 

its  anhydride,  CooH.^O;,  or  CO<^J^>C[C6Hj(OH)j]2 !  0.     This  for- 

mula  appears  to  be  confirmed  by  the  fact  of  a  tetra-acetyl  compound 
being  formed  when  this  body  is  heated  with  acetic  anhydride.  Its 
behaviour,  however,  with  reducing  agents  is  not  explained  by  the 
above  formula.  In  contact  with  potash  and  zinc-dust  in  the  cold,  it 
takes  up  two  atoms  of  hydrogen ;  the  product,  if  the  above  consti- 
tution were  correct,  should  be  analogous  to  phenolphthalin,  possess 
acid  properties,  and  be  converted  by  means  of  strong  sulphuric  acid 
into  a  product  analogous  to  phenolphthalidin.  The  reduced  gallein, 
however,  has  no  acid  properties,  and  dissolves  in  cold  sulphuric 
acid,  being  thrown  down  unchanged  by  addition  of  water.  On  the 
other  hand,  by  further  reduction,  it  takes  up  two  more  atoms  of 
hydrogen,  and  is  converted  into  a  strongly  acid  body,  which  by  the 
action  of  cold  sulphuric  acid  is  converted  into  coerule'in,  a  compound 
analogous  to  phenolphthalidin.  This  product  of  a  second  reduction, 
called  by  the  author  gallin,  must  therefore  stand  in  the  same  position 
as  phenolphthalin,  and  the  question  of  the  constitution  of  the  body 
intermediate  between  gallin  and  gallein,  termed  hydrogalJfin,  naturally 
arose.  The  acetyl  derivative  of  this  compound  is  identical  with  that 
obtained  from  gallein,  containing  four  acetyl-groups.  We  must 
therefore  either  assume  that  in  the  fonnation  of  gallein  a  direct  combi- 
nation occurs  between  the  two  phenyl-groups  of  the  pyrogallol  residue, 
which  is  broken  up  on  the  one  hand  by  the  addition  of  two  atoms  of 
hydrogen,  and  on  the  other  by  the  action  of  acetic  anhydride,  an 
assumption  for  which  there  is  no  precedent,  or  that  two  of  the 
hydroxyl-groups  have  been  oxidised,  giving  rise  to  a  quinone,  as  is 
known  to  be  the  case  in  the  formation  of  cedriret.     Gallein  would  then 

have  the  constitutional  formula,  CO<^*(^j>C  <^,*y'[Q2^>02  j  0, 

and  hydrogallein,  CO<_q  J>C[C6H2(0H)3]2  !  0,an  assumption  which 

explains  entirely  its  formation  and  properties. 

That  a  tetra-acetyl  compound  should  be  obtained  from  gallein 
appears  to  be  against  the  presence  of  a  quinone-group.  On  the  ex- 
amination of  the  behaviour  of  quinone  and  chloranil,  it  was  however 
found  to  be  quite  possible  to  introduce  the  acetyl-group,  and  split  up 
the  quinone  formation  by  means  of  acetic  anhydride  ;  the  above  con- 
stitution of  gallein  therefore  presents  no  difficulty  on  this  head. 

By  the  further  reduction  of  hydi'ogallein,  gallin, 

COOH.CeHi.CHCCsH^COH)^]^ :  0, 

is  produced,  whilst  on  still  further  reduction,  a  body  termed  gallol, 
analogous  to  phthalol,  and  having  the  constitutional  formula, 

CH2(OH).C6Hi.CH[C6H,(OH)2]2 : 0, 

is  formed.  With  acetic  anhydride  gallin  gives  a  tetra-,  and  gallol  a 
pent-acetyl  compound.     By  fusion  with  an  alkali,  gallein  is  decom- 
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posed,  like  phenolphthalein,  into  benzoic  acid  and  the  anhydride  of  a 
pyrogallol  ketone,  CO.[C6H2(OH)2], !  0. 

By  treating  gailin  with  concentrated  sulphuric  acid,  coerulin  is  formed 
in  the  same  manner  as  phenolphthalidin  is  formed  from  phenolphthalin; 

its  formula  may  be  represented  thus : — C6H4<^TT^^T^,\p''Tr".y.TTv  ^>-0, 

it  gives  a  tetracetyl  derivative,  phenolphthalidin  giving  a  diacetyl 
compound :  in  both  cases  the  hydroxyl  attached  to  the  middle  carbon 
atom  takes  up  no  acetyl-group.  By  oxidation  coerulin  passes  over 
into  coerule'in :  this  can  be  obtained  direct  from  galle'in  by  heating 
with  concentrated  sulphuric  acid.  Coerulein  therefore  contains  a 
quinone-group,   and  considering    it  analogous   to    phenolphthalide'in, 

should  be  formulated  t^us  :— C8H4<^[.Q^\^'^g^'.^Q2Ko3>0. 

On  treatment  with  acetic  anhydride,  however,  it  yields  only  a  tri- 
acetyl  compound.  We  must,  therefore,  either  assume  that  the 
quinone-group  has  remained  unaltered,  and  that  the  hydroxyl  in  the 
middle  carbon-atom  has  been  replaced  by  acetyl,  an  assumption  for 
which  there  is  no  ground,  or  that  in  the  formation  of  coerulein  a  loss 
of  one  molecule  of  water  has  taken  place,  the  formula  being  really 


0 


^CsHo 


-L,  ^  /Oi'^0.      This  assumption 

represented  thus:   C6H4<;pQ>C6H(OH) 

receives  support  from  the  fact  that  triacetylcoerulein  is  formed  by 
the  oxidation  of  tetracetylcoerulein,  which  could  not  very  well  yield 
a  triacetyl  compound  containing  the  quinone-group. 

On  heating  coerulein  with  zinc-dust,  phenylanthracene  is  obtained. 

Gallein  and  its  Derivatives  based  on  Triphenylm ethane. — To  prepare 
gallein,  phthalic  anhydride  is  heated  at  190°  to  200°  with  pyrogallol ; 
it  may  be  purified  by  redissolving  in  alcohol  and  precipitation  :  it  is 
then  converted  into  the  acetyl  compound,  which  is  purified  by  repeated 
crystallisation,  decomposed  with  potash,  and  the  pure  gallein  preci- 
pitated by  hydrochloric  acid  and  dried.  Prepared  in  this  way,  it  forms 
a  brown  powder  or  small  crystals,  having  a  greenish-yellow  metallic 
lustre,  it  is  almost  insoluble  in  water,  easily  in  alcohol  with  dark  red 
colour :  ether,  glacial  acetic  acid,  and  acetone  scarcely  dissolve  it,  and 
it  is  nearly  insoluble  in  benzene  and  chloroform.  It  dissolves  un- 
changed in  cold  sulphuric  acid,  but  on  heating  is  converted  into  coeru- 
lein. Its  salts  with  alkalis  are  crystalline  bodies  of  greenish  metallic 
lustre,  giving  red  or  violet  solutions  which  turn  blue  on  addition  of 
more  alkali.  The  barium  and  calcium  salts  are  soluble,  the  aluminium 
salt  a  red- violet  precipitate. 

Tetracetyl  gallein  is  produced  by  heating  gallein  and  acetic  anhy- 
dride together  with  sodium  acetate  in  sealed  tubes  at  150°,  and  is  thrown 
down  by  water  as  a  brown  oil,  which  readily  solidifies  into  a  crystal- 
line mass.  It  is  purified  by  recrystallisation  from  benzene  ;  it  is  also 
soluble  in  chloroform,  glacial  acetic  acid,  alcohol  and  acetone,  but  in- 
soluble iu  ether.  Hot  water,  alkalis,  and  sulphuric  acid  decompose 
it:  (m.  p.  247"  to  248°). 
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TetrabenzoylanHein  is  obtained  by  heating  gallein  with  benzoic 
chloride.  The  brown  oily  product  is  washed,  boiled  with  ether,  the 
ethereal  solution  shaken  up  wifh  soda,  evaporated,  and  the  yellow 
residue  purified  by  crystallisation  from  acetone.  The  melting  point  of 
tetrabenzoylgalle'in  is  231° ;  it  is  easily  decomposed  by  potash. 

D.ibromogallein. — Gallein  suspended  in  glacial  acetic  acid  is  treated 
with  bromine:  after  all  is  dissolved,  the  solution  is  evaporated,  and  di- 
bromogallein  is  obtained  in  gold-green  crystals.  It  is  easily  soluble  in 
alcohol,  glacial  acetic  acid,  and  acetone,  but  with  difficulty  in  benzene 
and  chloroform.  In  fixed  alkalis  it  dissolves  with  blue  and  red,  and 
in  ammonia  with  violet  colour.  Heated  with  acetic  anhydride  it 
yields  tetracetijldihrom gallein  in  colourless  crystals  (ra.  p.  234"). 

Hydrngallein  is  formed  when  an  alkaline  solution  of  gallein  is  re- 
duced in  the  cold  with  zinc-dust.  The  solution  is  acidified,  and  the 
hydrogalle'in  shaken  out  with  ether.  It  dissolves  in  alkalis  with  blue 
colour,  and  is  easily  oxidised  to  gallein,  except  when  in  acid  solution. 
On  treatment  with  acetic  anhydride,  the  same  acetyl  compound  is 
obtained  as  from  gallein. 

Oallin  is  best  prepared  by  heating  a  solution  of  gallein  in  ammonia 
and  gradually  adding  zinc-dust  until  a  sample  of  the  liquid  acidified 
with  sulphuric  acid  and  shaken  with  ether,  leaves  on  the  evaporation 
of  the  ether  a  residue  which  is  changed  into  coerulin  in  the  cold  by 
concentrated  sulphuric  acid,  yielding  a  green  solution  with  ammonia. 
Gallin  expels  carbonic  anhydride  from  carbonates :  it  forms  with 
acetic  anhydride  a  tetracetyl  compound,  which  has  acid  properties, 
and  is  easily  soluble  in  alcohol  (m.  p.  220°). 

Gallol  is  obtained  by  heating  an  acid  solution  of  gallein  for  some 
time  with  dilute  sulphuric  acid  and  zinc-dust.  Heated  with  acetic 
anhydride,  it  yields  a  pentacetyl  derivative  (m.  p.  230°). 

Anhi/drojnjrogalloUcefone. — This  body  is  formed  along  with  benzoic 
acid,  by  fusing  gallein  with  potash.  It  is  a  brown  substance,  soluble 
in  alkalis,  and  yielding  a  tetracetyl  compound  in  the  ordinary  way 
(m.  p.  237°). 

Derivatives  of  Gallein  hosed  on  Tliei^yl anthracene.  Coendein. — On 
heating  a  solution  of  gallein  in  concentrated  sulphuric  acid  at  200°,  a 
dark  olive-brown  solution  is  formed,  from  which  coerule'in  is  thrown 
down  by  water  as  a  black  precipitate  :  it  is  purified  by  treatment  with 
alcohol.  It  is  scarcely  soluble  in  water,  alcohol,  or  ether,  but  more 
easily  in  glacial  acetic  acid  and  alkalis,  forming  in  the  latter  case 
brilliant  green  solutions.  Heated  with  acetic  anhydride,  it  yields  a 
triacetyl  compound  in  red  needles,  which  is  also  obtained  by  the  oxi- 
dation of  tetracetyl  coerulin.  Its  acetic  acid  solution  is  decolorised 
by  zinc-dust. 

Coerulin. — Concentrated  sulphuric  acid  converts  gallin  into  coerulin  : 
the  latter  may,  however,  be  better  prepared  by  reduction  of  an  ammo- 
niacal  solution  of  coerule'in  with  zinc-dust :  the  acidified  solution  is 
extracted  with  ether,  on  the  evaporation  of  which  coerulein  is  left 
behind  as  a  red  body,  which  oxidises  in  the  air  to  coerulein.  On 
account  of   its   instability,  its   acetyl  derivative  cannot  be  prepared 


62  ABSTRACTS  OF  CHEMICAL  PAPERS. 

directly,  but  is  best  obtained  by  heating  triacetylooerule'in  with  acetic 
anhydride  and  zinc-dust ;  it  crystallises  from  glacial  acetic  acid  in  fine 
yellow  needles  (m.  p.  256°)  containing  four  acetyl-groups.  Heated  on 
a  water-bath  with  glacial  acetic  acid  and  potassium  dichromate,  it  is 
easily  oxidised  to  triacetylcoerulein.  Heated  with  zinc-dust  in  a 
stream  of  hydrogen,  coerulein  yields  a  yellow  oil,  which  crystallises  in 
yellow  plates  from  alcohol,  and  shows  the  reactions  of  phenylanthra- 
cene,  being  converted  by  potassium  dichromate  and  sulphuric  acid  into 
phenyloxanthranol.  J.  K.  C. 

Benzoyl  and  Benzyl  Derivatives  of  Diphenyl.  By  N.  Wolf 
(Ber.,  14,  2031 — 2032). — The  residue  which  remains  after  the  pro- 
duct of  the  action  of  aluminium  chloride  on  a  mixture  of  benzoic 
chloride  and  diphenyl,  has  been  treated  with  water  and  sodium 
hydroxide,  consists  of  a  mixture  of  mono-  and  di-benzoyldiphenyl. 
I'he  resinous  mass  is  treated  with  a  small  quantity  of  alcohol,  which 
dissolves  out  raonobenzoyldiphenyl,  CuHg.CeHsCO,  and  other  com- 
pounds. The  residue  is  boiled  with  a  large  quantity  of  alcohol  in  a 
flask  fitted  with  an  upright  condenser.  The  alcoholic  solution  on 
cooling  deposits  colourless  crystals  (m.  p.  218°)  of  dibenzoyldiphenyl, 
C^HyBz.  This  substance  is  soluble  in  ether  and  in  hot  benzene  and 
hot  alcohol.  On  reduction  with  hydnodic  acid  and  amorphous  phos- 
phorus at  170°,  dibenzyldiphenyl,  Ci2Hs(CH2.C6H5)2,  is  obtained  in 
glistening  plates  (m.  p.  113°)  soluble  in  alcohol. 

Monobenzoyldiphenyl  (m.  p.  106°)  is  soluble  in  benzene,  ether,  and 
in  hot  alcohol.  W.  C.  W. 

Triphenylmethane.  By  E.  and  0.  Fischer  (Ber.,  14,  1942 — 
1944). — The  method  of  preparing  triphenylmethane,  recently  de- 
scribed by  Schwarz  (Ber.,  14,  1516;  this  vol.,  912),  was  discovered 
by  Friedel  and  Crafts  (Compt.  rend.,  1877,  1450)  four  years  ago.  The 
hydrocarbon,  C19H14,  obtained  by  the  dry  distillation  of  triphenyl- 
methane bromide,  which  is  described  by  Schwarz  as  diphenylphenylene- 
methane,  is  identical  with  diphenylenephenylmethane  (Ber.,  11,  613 
and  817).  Triphenylmethane  boils  one  or  two  degrees  below  the 
boiling  point  of  mercury  (An7i.  Chim.  Phys.,  14,  409),  and  not  at 
330°,  as  stated  by  Schwarz. 

Triphenylcarhinol  is  best  prepared  by  gradually  adding  an  excess  of 
chromic  anhydride  to  a  warm  solution  of  the  hydrocarbon  in  five  times 
its  weight  of  glacial  acetic  acid.  The  reaction  is  complete  when 
water  throws  down  a  crystalline  precipitate  from  the  solution,  which 
does  not  melt  on  boiling.  W.  C.  W. 

Constitution  of  Naphthalene  Derivatives.  By  Bbilstein  and 
KuRBATOW  (Ghem.  Centr.,  1881,  359 — 361). — The  authors  propose  the 
following  method  for  the  determination  of  the  constitution  of  naphtha- 
lene derivatives  : — An  a-derivative  of  naphthalene,  C10H7R,  on  oxida- 
tion will  give  an  Ra-phthalic  acid,  and  from  the  constitution  of  the 
latter,  that  of  the  original  naphthalene  derivative  may  be  found.  Thus 
bromonaphthalene  on  oxidation  gives  bromophthalic  acid ;  and  since 
phthalic  acid  on  oxidation  is  easily  converted  into  benzoic  acid,  it  is 
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to  be  expected  that  bromoplithalic  acid  would  ^'ive  ortho-  and  meta- 
bromobenzoic  acids.  The  authors  have  solved  the  first  part  of  this 
problem,  viz.,  the  oxidation  of  the  naphthalene  derivatives,  but  have 
not  yet  succeeded  in  converting  the  substituted  phthalic  acids  iuto 
substituted  benzoic  acids. 

Naphthalene  on  oxidation  with  chromic  acid  in  acetic  acid  solntion 
g^ives  not  only  naphthaquinone,  as  found  by  Groves,  but  also  phthalic 
acid,  and  by  using  nitric  acid,  about  40  per  cent,  of  the  theoretical 
yield  of  the  latter  acid  is  obtained.  fi-Naph  thai enesulphonic  acid  on 
oxidation  with  permanganate  gives  phthalic  acid  amongst  other  pro- 
ducts. The  calcium  salt  also  gives  phthalic  acid  on  oxidation  with 
chromic  acid,  whilst  the  free  /3-acid  under  these  circumstances  does 
not  give  phthalic  acid  but  naphthaquinonesulphonic  acid.  oc-Naphtha- 
lenesulphomc  acid  on  oxidation  with  permanganate  gives  phthalic 
acid.  ct-Bromonaphthalene  by  oxidation  with  chromic  acid  gives 
phthalic  acid  among.st  other  products.  a-Nitronaphthalene  is  but 
slowly  attacked  by  permanganate,  and  still  less  by  chromic  mixture ; 
by  chi-omic  acid  in  acetic  acid  solution,  it  gives  nitrophthalic  acid  and 
an  indifferent  body,  CsHsNO:  (nitrophthalic  aldehyde  ?)  :  the  latter 
forms  crystals  (m.  p.  135")  which  are  but  little  soluble  in  hot  water 
and  still  less  in  cold,  but  easily  soluble  in  alcohol,  acetic  acid,  benzene, 
.carbon  bisulphide,  and  chloroform.  By  oxidation,  which  only  takes 
place  with  great  difficulty,  it  gives  nitrophthalic  acid.  The  nitro- 
phthalic acid  forms  hard  crystals  (m.  p.  212),  which  are  easily 
soluble  in  water,  and  on  reduction  it  gives  metamidobenzoic  acid. 
This  method  is  a  very  convenient  one  for  obtaining  nitrophthalic 
acid,  as  the  product  is  not  accompanied  by  any  isomeric  acid.  The 
above  facts  prove  that  in  nitronaphthalene  the  nitrogroup  occupies 
the  same  position  as  in  ordinary  nitrophthalic  acid. 

a-Dinitronaphthale»e,  on  oxidation  with  dilute  nitric  acid  at  150**, 
gives  symmetrical  dinitrobenzoic,  picric,  and  ordinary  nitrophthalic 
acids,  but  no  dinitrophthalic  acid.  The  two  nitro-groups  in  a-dinitro- 
naphthalene  are  therefore  attached  to  two  different  benzene  rings,  and 
in  one  of  these  rings  the  nitro-group  is  in  the  same  position  as  in 
a-nitronaphthalene. 

^-Dinitronaphthalene,  on  oxidation  with  dilute  nitric  acid,  gives 
dinitrophthalic  acid  (m.  p.  226°),  together  with  a  little  nitrophthalic 
acid  (possibly  arising  from  a  trace  of  admixed  mononitronaphthalene), 
and  on  further  oxidation  1:3:5  dinitrobenzoic  acid  and  picric  acid. 
From  this  it  follows  that  in  /3-dinitronaphthalene  both  nitrogen- 
groups  are  attached  to  the  same  benzene  ring ;  this  shows  that  the 
assumption  of  Reverdin  and  Nolting  to  the  contrary  is  incorrect. 

T.  C. 

Dinitronaphtholsulphonic  Acids.  By  P.  Lauterbach  (Ber., 
14,  2028— 2031).— Naphthalene  yellow  of  the  "  Badische  Anilin  und 
Soda  Fabrik,"  is  potassium  dinitronaphtholsulphonate, 

CioH,(NOa)2(S03K).OK. 

By  boiling  this  substance  with  strong  hydrochloric  acid,  the  dinitro- 
sulphonic  acid  is  obtained  in  long  yellow  needle-shaped  crystals.    The 
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sodium  and  ammoninm  salts  are  freely  soluble,  the  barium  and  lead 
salts  sparingly  soluble  in  water, 

Nitroamidonaphtholsulphonic  acid,  CioH4(N02)  (NHo)  (0H).S03H, 
prepared  by  the  reduction  of  naphthalene  yellow  with  stannous 
chloride,  crystallises  in  golden  scales,  sparingly  soluble  in  hot  water. 

lyiatnidonapldholsul phonic  acid,  CioH4(NH2)2(OH).S03H,  is  deposited 
in  plates  when  naphthalene  yellow  is  treated  with  tin  and  hydrochloric 
acid.     On  oxidation  with  ferric  chloride,  it  yields  di-imidonajohthol- 

NH 

sulplionic    acid,    S03H.CioH4(NH2)<^_q_j>,  which  crystallises  in  red 

microscopic  needles.  It  is  precipitated  from  its  solution  in  alkalis  by 
the  addition  of  an  acid.  A  blood-red  solution  is  formed  when  dinitro- 
naphtholsul phonic  acid  is  treated  with  ammonia  and  zinc-dust.  It 
deposits  white  shining  needles,  which  appear  to  have  the  composition 
C^HisNsOuS^.  W.  C.  W. 

Rosin-oil.  By  A.  Renard  (BuU.  Soc.  Cliim.  [2],  36,  215— 
21G). — The  volatile  oil  obtained  by  distilling  colophony  yields  the 
following  fractions: — (1.)  B.  p.  103 — lOG"",  consisting  of  heptine, 
0:1112.  (2.)  B.  p.  about  150°,  containing  a  terebenthene,  CmHifi, 
closely  resembling  ordinary  terebenthene,  and  two  hydrocarbons, 
OioHig,  one  of 'which  is  converted  into  a  polymeride  by  the  action  of 
sulphuric  acid,  whilst  the  other  is  not  attacked.  (3.)  B.  p.  169 — 173°, 
containing  two  hydrocarbons,  OmHie,  one  being  polymerised  by  sul- 
phuric acid,  whilst  the  other  is  unacted  on.  This  fraction  did  not 
contain  cymene,  the  cymenesulphonate  obtained  by  Kelbe,  and  also 
by  the  author  having  been  formed  by  the  action  of  sulphuric  acid  on 
terebenthene.  The  fraction  boiling  between  106  and  150°,  is  very 
small,  but  contains  two  hydrocarbons,  OsH,4,  b.  p.  about  130°,  and 
O9H16,  b.  p.  about  140°,  which  appears  to  exist  in  two  isomeric  modifica- 
tions, one  polymerised  by  sulphuric  acid,  the  other  not  attacked. 

0.  H.  B. 

Oil  of  Erigeron  Canadense.  By  F.  Vigier  and  0.  Olobz  (/. 
Pliarm.  [5],  4,  333—336;  see  Abstr.,  1881,  p.  1151).— Freshly  pre- 
pared oil  of  erigeron  is  a  clear  yellow  liquid  with  a  characteristic 
herbaceous  odour,  and  a  persistent  sharp  bitter  taste,  similar  to  that  of 
American  essence  of  peppermint.  Exposed  to  the  air,  it  rapidly 
oxidises  with  formation  of  a  brown  deposit.  When  distilled,  the 
greater  part  passes  over  between  175  and  177°,  and  a  reddish-brown 
oxidation  product  is  left  in  the.  retort.  After  distillation,  it  is  a 
colourless  very  mobile  liquid,  leaves  no  stain  on  paper  after  evapora- 
tion, does  not  take  fire  on  approach  of  a  light,  but  burns  with  a  smoky 
flame  w^hen  thrown  on  glowing  coals.  It  has  the  composition  CsHg, 
and  is  an  isomeride  of  essence  of  terebenthene.  Sp.  gr.  at  10  = 
0'848;  molecular  rotatory  power  [a]^  =  6°  15';  refractive  index, 
1  47335.  When  treated  with  a  current  of  dry  hydrochloric  acid  gas,  it 
turns  black,  and  after  some  time  suddenly  solidifies  to  a  crystalline 
mass  of  the  composition  CsHgHCl.  The  formation  of  this  body  would 
indicate  that  oil  of  erigeron  is  an  isomeride  of  lemon-oil,  and  has 
the  formula  CsHg.  In  this  reaction  no  liquid  camphor  is  formed.  Oil 
of  erigeron,  when  gently  heated,  is  violently  attacked  by  nitric  acid, 
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with  formation  of  a  yellow  viscous  resin,  which  dissolves  in  potassium 
hydroxide  solution,  colouring  it  deep  red.  Sulphuric  acid  gives  a 
black  coloration,  Init  iodine  does  not  cause  an  explosion  when  brought 
in  contact  with  the  oil.  Pure  chloral  hydrate  is  without  action  on 
the  oil,  but  in  presence  of  hydrochloric  acid  a  green  coloration  is 
produced,  which  changes  to  greenish-brown  on  gently  heating.  Oil  of 
erigei'on  is  not  saponified  by  potash,  but  is  coloured  orange-red  : 
when  it  is  heated,  the  colour  darkens,  and  the  oil  is  partly  converted 
into  a  reddish -purple  viscous  tna.s8.  With  the  freshly  distilled  oil, 
this  reaction  is  not  well  marked,  but  it  readily  takes  place  with 
the  slightly  oxidised  substance.  Essence  of  peppermint  does  not 
give  this  reaction,  but  forms,  with  the  alkali,  a  white  emulsion, 
which,  when  heated,  acquires  a  clear  pale-yellow  colour.  The  reaction 
may  therefore  be  employed  to  detect  the  presence  of  oil  of  erigeron 
in  essence  of  peppermint.  Oil  of  erigeron  is  completely  insoluble  in 
alcohol  of  85°  at  15°,  whereas  essence  of  peppermint  readily  dissolves. 
When  a  mixture  of  the  two  oils  is  agitated  with  an  equal  volume  of  alcohol 
of  85°,  it  becomes  milky,  and  after  24  hours  the  insoluble  oil  sepanites 
out.  lu  this  way  8 — 10  per  cent,  of  oil  of  erigeron  may  be  detected 
in  essence  of  peppermint.  Essence  of  Eucalyptus  globulus  and  essence 
of  turpentine  behave  in  the  same  way.  Oil  of  erigeron  is  a  valuable 
remedy  in  all  forms  of  ha?mon"hage,  in  diarrhoea,  dysentery,  and  the 
intestinal  haemorrhage  in  typhoid  fever.  C.  H.  B. 

Constituents  of  ''  Maracaibo  "  Copaiba  Balsam  and  of  the 
Commercial  so-called  Copaibic  and  Metacopaibic  Acids.  By 
R.  Bkix  {Monatsh.  f.  Chem.,  2,  587—517). — The  results  of  previous 
investigations  on  copaiba  balsam  have  differed,  some  with  regard  to 
the  properties  of  its  terpene,  others  with  reference  to  the  crystalline 
acids  and  amorphous  resins  to  be  obtained  from  it.  The  author's 
intention  is  to  clear  up  these  differences. 

The  copaiba  balsam  used  in  these  experiments  was  a  perfectly  clear 
thick  liquid  of  a  brownish-yellow  colour;  its  refractive  index  was  l"5l. 
It  was  distilled  with  steam.  The  volatile  oil,  after  drying  over  calcium 
chloride,  was  repeatedly  boiled  up  with  sodium,  the  colourless  liquid 
being  distilled  off  each  time  and  re-treated  until  the  metal  remained 
unattacked  ;  it  was  now  of  a  very  pale  yellow  colour,  b.  p.  250 — 
260°,  sp.  gr.  0'892  at  17°,  and  refractive  index  =  1'503.  Analysis  led 
to  the  formula  C20H30.  This  terpene  absorbs  water  when  boiled  with 
it,  forming  a  tough  brown  resinous  mass,  and  on  exposure  to  the  air  it 
becomes  viscid  without  change  of  colour.  It  did  not  give  a  crystalline 
hydrochloride,  but  by  dry  hydrochloric  acid  it  was  turned  at  fii\st  rose- 
red,  and  when  saturated,  dark  violet-blue,  soon  changing  to  green- 
brown  in  the  air,  at  the  same  time  giving  off  hydrochloric  acid.  With 
nitric  acid,  and  a  mixture  of  that  acid  with  sulphuric  acid,  the  results 
were  the  same  as  Strauss  obtained,  viz.,  a  resinous  mass.  Oxidised 
with  chromic  mixture  it  gave  acetic  and  terepbthalic  acids.  The 
residues  from  the  treatment  of  the  volatile  oils  with  sodium,  described 
above,  yielded  on  careful  distillation  a  deep  blue  oil  (b.  p.  252 — 260'^) 
of  the  formula  SCzoHsijHiO,  easily  soluble  in  absolute  alcohol,  ether, 
and  fatty  oils.     Its  refractive   index  is   l'4it6.     Exposed  to  light  and 
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air  it  becomes  discoloured  and  viscid.  By  warming  witli  phosphoric 
anhydride,  it  is  converted  into  the  terpene. 

The  resins  left  behind  by  the  distillation  vrith  steam  contain  two 
hard  and  one  soft  resin,  all  of  which  are  amorphous  and  show  slight 
acid  properties,  and  in  addition  to  these,  very  small  quantities  of  a 
crystalline  acid,  probably  identical  with  Strauss's  metacopaibic  acid. 

In  conclusion  the  author  points  out  that  the  so-called  copa'ibic  and 
meta-copa'ibic  acids  which  enter  into  commerce,  are  really  obtained 
from  gurgun  balsam,  and  are  identical.  This  body  has  the  formula 
C-ioHanOi,  is  soluble  in  ether  and  alcohol ;  it  is  precipitated  by  water 
from  the  alcoholic  solution  in  beautiful  long  needles  of  a  silky  lustre 
(m.  p.  126—129°),  and  has  no  acid  properties.  It  forms  a  diaeetyl- 
derivative,  C2oH280iAc2,  soluble  in  ether  and  alcohol,  and  crystallising 
in  small  colourless  needles,  which  soften  at  60°  and  melt  at  74  — 
75°.  D.  A.  L. 

Oxidation  of  Borneo!  Acetate.  By  H.  Schrotter  (Monatsh. 
Chem.,  1881,  224 — 281). — Borneol  acetate  is  dissolved  in  glacial  acetic 
acid,  treated  with  chromic  anhydride,  and  the  product,  after  washing, 
siibmitted  to  distillation.  The  fraction  passing  over  between  260°  and 
275°,  forms  after  purification  white  prismatic  needles  of  the  formula 
CoHiaOs  (b.  p.  273'5  corr. ;  m.  p.  69°),  and  has  a  vapour-density  of 
688.  On  boiling  this  substance  with  aqueous  potash,  an  acetyl- 
group  is  removed  and  oxi/isocamphor,  CioHifiO^,  obtained  ;  it  has  a 
faint  vanilla-like  odour,  sublimes  readily,  and  melts  with  partial 
decomposition  at  248  — 249°.  On  treating  oxyisocamphor  with  phos- 
phorous pentachloride,  an  oil  of  the  formula  CioHi4C]2  is  obtained 
(most  probably  formed  by  elimination  of  HCl  from  a  trichloride, 
CioHisCla).  On  oxidation  with  nitric  acid,  oxyisocamphor  yields 
crystals  of  a  substance  whose  properties  agree  with  those  of  oxy- 
camphoric  anhydride,  CioHuOi.  A.  J.  G. 

Borneolcarboxylic  Acid  and  Camphocarboxylic  Acid.     By  J. 

Kachler  and  F.  V.  Spitzer  (Chem.  Gentr.,  1881,  359). — Baubigny 
obtained  these  compounds  by  the  action  of  sodium  and  carbonic  anhy- 
dride on  camphor  in  solution,  and  assigned  to  the  acid  the  formula 
CuHieOs.  The  authors  have  obtained  sodium-borneol,  CloHnlS'aO,  by 
the  action  of  sodium  on  a  solution  of  borneol,  and  by  the  action  of 
cai'bonic  anhydride  have  converted  it  into  sodium  borneolcarboxylate, 
CiiHnNaOs.  Camphocarboxylic  acid  (m.  p.  123 — 124°)  gives  a 
sodium  salt,  C22H3i]Sra06,  and  a  barium  salt,  C22H3oBa06,  and  is  there- 
fore a  dibasic  acid  having  the  composition  C22H32O6.  By  the  action 
of  acetic  chloride,  it  loses  2  mols.  of  water,  and  gives  a  crystalline 
compound,  C22H28O4  (m.  p.  195 — 196""),  which  is  insoluble  in  water,; 
by  the  action  of  phosphoric  anhydride  dissolved  in  chloroform,  it  loses 
only  1  mol.  of  water,  and  forms  a  crystalline  substance,  C22H30O5 
(m.  p.  265°),  in  which  one  atom  of  hydrogen  may  be  replaced  by' a 
metal.  Neither  compound  admits  of  reconversion  into  camphocar- 
boxylic acid.  By  the  action  of  phosphorus  pentachloride,  campho- 
carboxylic acid  gives  a  crystalline  chloride,  C22H2bCls  (m.  p.  45 — 45"5°). 
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Camphocarboxylic  acid  may  also  be  obtained  from  dibromocamplior, 
CioHi4Br20,  by  the  action  of  sodium  and  carbonic  anhydride. 

T.  C. 
The  Catechins.  By  C.  Etti  (Monafsh.  Chem.,  2,  547—557). — 
The  author  has  re-examined  tlie  catechins  from  Gambia  and  Pegu 
catechus  (compare  Gautier,this  Journal,  34,  515  ;  and  Liebermann  and 
Tauchert,  Ber.,  13,  694),  and  finds  that  they  are  identical.  He  dried 
his  substance  over  sulplmric  acid,  and,  like  Zwenger  (Annalen,  37, 
820),  who  dried  his  at  100°,  obtained  numbers  from  analy.sis  agreeing 
with  CihHihOb.  Catechin  loses  water  when  dried  at  110 — 115",  orat  100° 
in  a  stream  of  hydrogen,  the  numbers  from  analysis  now  agreeing  with 
liiebermann's  (loc.  cit.).  It  melts  at  140"^  without  further  loss  of  water, 
and  the  fused  substance  dissolves  in  boiling  water;  the  solution 
deposits  crystals  of  catechin.  At  150 — 160°  it  loses  more  water,  and 
is  converted  into  an  anhydride  of  the  formula  CmHjiOis,  a  brownish- 
red  amorphous  powder,  insoluble  in  water,  but  soluble  in  alcohol,  from 
which  solution  it  is  precipitated  in  crystals  by  lime-water.  At  170 — 
180°  this  anhydride  loses  another  molecule  H-jO,  forming  another 
anhydride,  CsnHsoOu,  which  in  its  turn  by  further  loss  of  water  at  190 
• — 200°  becomes  CsfiH.wOn.  On  treating  a  concentrated  solution  of 
catechin  in  dilute  alcohol  with  diazobenzene  chloride,  a  red  crystalline 
precipitate  is  formed,  which  after  recrystallisation  and  drying  at  90  — 
100°,  gave  numbers  for  the  formula  (CgHj.N !  N)2Ci8Hi608;  this  azo- 
body  is  stable  in  air,  dissolves  in  alcohol,  ether,  and  alkalis,  and 
dyes  silk  brownish-yellow.  Heated  to  140°  with  dilute  sulphuric  acid 
in  sealed  tubes,  the;  catechin  yields  the  red  catechin  anhydride,  catechol, 
and  phloroglucinol ;  when  f  nsed  with  potash  for  a  short  time,  these 
last  two  bodies  are  the  only  products,  but  on  continuing  the  fusion 
dihydroxybenzoic  acid  (protocatechuic)  is  also  formed  (compare 
Gautier,  this  Journal,  33,  64).  The  author  finds  that  the  numbers 
from  a  catechin  described  in  a  former  cimimunication,  and  to  which 
he  gave  the  formula  CigHisOg,  agree  equally  well  with  the  formula 
C^gHjoOp,  and  as  its  properties  are  very  similar  to  those  of  catechin,  he 
thinks  it  probable  that  it  is  methylcatechin.  D.  A.  L. 

Chlorophyll.  By  R.  Sachssk  (Chem.  Centr.,  1881,  169—175, 
185—191,  236— 240).— The  amount  of  chlorophyll  in  plants  is 
generally  much  under-estimated.  From  12-'.  kilos,  of  fresh  leaves  the 
author  has  obtained  no  less  than  100  grams  of  phyllocyanin,  which 
he  considers  to  be  the  principal  constituent  of  chlorophyll.  The 
numerous  attempts  which  have  been  made  to  explain  the  reduction  of 
carbonic  anhydride  by  the  green  colouring  matter  of  leaves,  have  so 
far  been  without  result,  and  the  following  hypothesis  is  therefore  pro- 
posed : — Chlorophyll  is  not  the  cause  of  the  reduction  of  carbonic 
anhydride  under  simultaneous  action  of  light  and  protoplasm,  as 
is  generally  supposed,  but  is  itself  the  first  product  of  that  reduction, 
the  chlorophyll  so  formed  being  at  once  converted  into  .starch  and 
other  carbohydrates,  which  have  been  usually  considered  to  be  the 
first  products  of  the  reduction,  and  its  place  supplied  by  more  chloro- 
phyll, resulting  from  a  further  reduction  of  carbonic  anhydride.  This 
hvpothesis  the  author  endeavours   to   submit  to   the  test  of  experi- 

/2 
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meut  by  trying  whether  pure  chlorophyll  can  be  made  to  yield  carbo- 
liydrates  by  the  action  of  reducing  asrents,  and  more  especially  sodium. 
For  this  purpose  a  quantity  of  fresh  leaves  was  treated  with  alcohol 
and  benzene,  accordincr  to  a  method  for  which  the  oriprmal  paper 
must  be  consulted,  by  which  means  the  alcohol  takes  up  chiefly  the 
yellow  colourincr  matters  which  accompany  the  chlorophyll,  whilst  the 
latter  is  dissolved  by  the  benzene. 

A  solution  of  chlorophyll  in  benzene  was  treated  with  sodium,  when, 
after  a  lapse  of  8—14  days,  a  cloudiness  appeared,  and  prradually 
assumed  the  form  of  a  voluminous  green  precipitate  whilst  the  super- 
natant liquid  was  no  longer  green  but  golden-yellow  owing  to  the 
presence  of  a  vellow  colouring  matter  (A),  which  will  be  subseqnent  y 
referred  to  The  green  precipitate  was  a  dark  green,  almost  black, 
mass,  of  soapy  consistence,  and  was  readily  soluble  in  absolute  alco- 
hol formino-  a  brilliant  green  beautifully  fluorescent  liquid  ;  it  also 
dissolved  in  water,  forming  a  similar  solution,  but  less  fluorescent. 
On  adding  the  solution  of  a  metallic  salt,  e.g.,  copper  sulphate,  to  the 
aqueous  solution,  a  dark  green  voluminous  precipitate  of  the  copper 
salt  is  obtained,  whilst  there  remains  in  the  filtrate  a  colourless  amor- 
phous body,  which  has  almost  the  composition  of  a  carbohydrate, 
but  containing  rather  more  hydrogen,  and  is  partially  converted  by 
the  action  of  acids  into  a  substance  showing  the  most  important 
reactions  of  a  sugar  of  the  dextrose  group.  On  slightly  acidifying  the 
aqueous  solution  of  the  original  green  or  fluorescent  colouring  matter 
with  hydrochloric  acid,  or  on  passing  i.i  a  current  of  carbonic  anhy- 
dride,  the  liquid  assumes  a  golden-green  cloudy  appearance,  which  in 
the  case  of  the  hydrochloric  acid,  soon  settles  out  as  a  distinct  precipi- 
tate whilst  the  colourless  amorphous  substance  above  referred  to 
remkins  in  solution.  The  principal  constituent  of  the  precipitate  is 
an  almost  black  colouring  matter,  to  which  the  name  phyllocyanm  is 
eiven  Among  the  decomposition-products  of  the  original  green 
colouring  matter  by  means  of  acids,  are  two  substances  which  belong 
to  a  clals  of  yellow  colouring  matters  to  be  subsequently  reterrea 
to,  and  another  which  is  of  a  fatty  nature.  •        i    j      • 

The  author  thinks  that  the  original  green  fluorescing  body  is 
homogeneous,  but  of  a  very  complicated  composition^  On  analysis,  it 
gave,  as  the  extremes  of  several  determinations  :-60-96-61  "88  per 
cent.  0,  9-21— 9-39  H,  1-99  N,  10-46— ll'OO  ash  (which  contained 
sodium,' phosphoric  acid,  and  magnesium,  but  no  iron). 

Phvllocyanin,  which  really  includes  several  difi^erent  bodies  of  a 
very  similar  nature,  is  a  dark  green,  almost  black  mass,  which  is  inso- 
luble in  water,  only  sparingly  soluble  in  benzene  and,  however  pre- 
pared, is  always  nitrogenous.  It  may  be  separated  into  three  different 
substances  by  treatment  with  hot  alcohol.  These  gave  the  followmg 
composition  on  analysis  : — 

C.  H.  N. 

A.  Insoluble  in  alcohol     67-QQ~67-'?7         8-03-8-41         5-46-5-92 

B.  Difiicaltly  soluble  in  .      „.p^ 

alcohol  69-32— 69-71        675-7-30        8-24-8  66 

C.  Easilv  soluble  in  al-  ^  ^    „     ^.o,v 

cohol 69-14—69-70         7-45— r60         /  08— /  dO 
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On  oxidation  with  potassium  permanganate  in  alkaline  solntion, 
pliyllocyanin  gives  ammonia,  oxalic,  palmitic,  and  probably  lactic, 
acetic,  and  three  other  acids,  which  appear  to  be  nearly  related  to  or 
identical  with  itaconic,  citraconic,  and  mesaconic  acids. 

On  dry  distillation  under  diminished  pressure,  pliyllocyanin  gives 
palmitic  aldehyde  ;  whilst  on  dry  distillation  with  lime,  it  gives  palmi- 
tone,  C31H62O,  or  possibly  stearin ;  on  treatment  with  bromine  in 
aqueous  solution,  it  is  decomposed  into  ammonia,  and  at  least  three 
other  bodies,  one  of  which  is  easily  soluble  in  benzene;  the  second 
insoluble  in  benzene,  but  easily  soluble  in  alcohol ;  and  the  third  inso- 
luble in  either  solvent. 

In  the  solid  state  the  yellow  colouring  matter  A,  referred  to  above, 
forms  a  mass  varying  in  colour  from  brown  to  yellow,  or  reddish-yellow, 
of  a  fatty  nature,  always  free  from  nitrogen,  and  varying  in  com- 
position between  65-88— 70-90  per  cent.  C,  7-91—9-80  H,  and  26-21— 
19'30  per  cent.  0.  Two  other  colouring  matters  of  a  pale  yellow 
were  also  obtained,  although  it  is  very  doubtful  whether  these  latter 
were  derived  from  the  chlorophyll,  or  only  admixed  impurity  ;  one  of 
them  had  a  composition  represented  by  the  formula  CjjHj.Oi.  The 
author  considers  the  yellow  colouring  matter  as  the  connecting  link 
between  the  green  colouring  matters  and  the  true  fats,  and  is  also  of 
opinion  that  several  modifications  of  chlorophyll  exist,  and  that  each 
chlorophyll  contains  a  pliyllocyanin,  a  yellow  colouring  mattei-,  and  a 
body  nearly  related  to  the  carbohydrates.  T.  C. 

Diquinoline.  By  H.  Weiuel  (M(matsh.  f.  Chem.,  2,  491—506).— 
This  paper  describes  an  application  of  Anderson's  reaction  (^Aimalen, 
154,  270)  to  the  preparation  of  diquinoline  by  the  action  of  sodium 
on  quinoline  (compare  C.  G.  Williams,  this  Journal,  1881,  613). 

When  100  grams  of  quinoline  are  heated  with  15  of  sodium  at  192°  for 
two  or  three  hours,  the  liquid  changes  in  colour  from  yellowish-brown 
to  dark  violet-brown,  and  at  the  same  time  becomes  viscid,  and  finally  sets 
to  a  hard  resinous  mruss.  This  product  is  dissolved  in  benzene  ;  the 
solution  poured  oft'  from  the  unattacked  sodium  and  shaken  up  with 
water  as  long  as  the  latter  is  coloured  brown  ;  the  benzene  is  driven  oii" 
on  a  water-bath;  and  the  residue  distilled.  The  fraction  passing  over 
above  360°  solidifies  to  a  crystalline  mass  impregnated  with  an  oily  sub- 
stance; the  oil  is  removed  from  the  crystals  by  suction  and  washing  with 
alcohol.  The  crystals  are  dissolved  in  moderately  strong  hydrochloric 
acid,  and  the  hydrochloride  recrystallised  several  times  from  dilute 
hydrochloric  acid ;  ammonia  sets  free  the  base,  which  can  be  obtained 
pure  by  crystallising  from  alcohol.  The  author  calls  this  x-diquiywltne, 
C18H12N2 ;  it  crystallises  in  colourless  monosymmetrical  leaflets,*  having 
a  mother-of-pearl  like  lustre,  modei-ately  soluble  in  warm  ether, 
benzene,  chloroform,  &c.,  easily  in  hot,  scarcely  in  cold  alcohol,  inso- 
luble in  water  ;  they  melt  at  17o-5°  (uncorr.)  and  sublime  (the  sublimed 
substantte  melts  at  176 — 177*^).  The  boiling  point  is  above  400'', 
when  slight  decomposition  sets  in.  The  alcoholic  solution  reacts 
neutral,  and  has  a  biting  taste. 

*  Measured  by  Brezina. 
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The  sulphate,  Ci8Hi2N2,H2S04  +  H2O,  is  a  dull  -white  crystalline 
powder,  which  turns  yellow  by  exposure  to  light.  This  change  of 
colour  is  greatly  accelerated  by  heating  to  100°  ;  it  loses  its  1  mol.  H2O 
at  150°  when  heated  in  the  air,  at  120°  in  a  stream  of  hydrogen.  It 
has  a  biting,  pepper-like  taste,  and  is  decomposed  by  water. 

The  hydrochloride,  Ci8Hi2N2,2HCl  +  4H2O,  crystallises  in  long, 
slender,  almost  colourless,  asbestos-like  needles,  losing  the  4H2O  and 
1  mol.  HCl  at  100°,  forming  the  salt  CigH^NajHCl.  It  is  also  decom- 
posed bv  water. 

ThejoZai/?/oc//Zortc?e,C,8Hi«N2,2HCl,PtCU  +  H2O,  forms  light  reddish- 
yellow  microscopic  needles,  almost  insoluble  in  water  and  hydrochloric 
acid  ;  the  H2O  goes  off"  at  105°. 

The  aurochloride,  C,8Hi2No,HC1,AuCl3  +  2H2O,  light  yellow  needles, 
more  soluble  than  the  platinochloride  ;  the  2HjO  are  given  off  at  lOo". 
Methyl  iodide  combines  slowly  with  a-diquinoline  at  the  ordinary  tem- 
peratures, and  quickly  when  heated  at  100°,  forming  a  methiodidp, 
Ci8Hi2N2,MeI,  which  crystallises  in  very  brilliant,  small,  apparently 
rhombic  needles,  only  slightly  soluble  in  the  ordinary  solvents  ;  heated 
to  200°,  it  turns  brown,  and  melts  at  280 — 286°,  with  decomposition. 
Oxidation  experiments  on  a-diquinoline  gave  negative  results.  Quino- 
line  from  cinchonic  acid  also  yields  a-diquinoline  when  treated  with 
sodium.  The  author  shows  that  the  other  product  of  the  distillation 
of  the  cinchonic  acid  with  lime  (compare  Koenigs,  this  Journal,  36, 
471 — 472),  is  also  a  diquinoline,  and  proposes  to  call  it /5-diquinoline. 
After  purification  by  repeated  crystallisation  of  its  hydrochloride  and 
decomposition  of  the  same  with  ammonia,  it  crystallised  from  alcohol 
in  small,  perfectly  colourless,  broad,  monoclinic  needles  (measured  by 
V.  Lang),  melting  at  192"5°  (uncorr.).  He  thinks  it  highly  probable 
that  this  body  is  identical  with  Japp  and  Graham's  diquinolyline  (this 
Journal,  39,  174 — 176),  from  the  action  of  benzoic  chloride  on  quino- 
line.  The  yield  of  this  body  is  very  small ;  the  largest  quantity  is 
produced  when  the  distillation  is  conducted  very  quickly,  and  at  as 
high  a  temperature  as  possible,  a- Diquinoline  yields  a  disulphonic 
acid  when  heated  in  a  sealed  tube  with  fuming  sulphuric  acid  at  170° 
for  three  or  four  hours  ;  on  pouring  the  contents  of  the  tube  into  water, 
the  acid  separates  out  in  microscopic  needles. 

The  potassium  salt,  Ci8Hio(KS03)2,N2  +  SHjO,  crystallised  from 
50  per  cent,  alcohol,  forms  small  colourless  needles,  soluble  in  water, 
scarcely  in  absolute  alcohol.  It,  as  well  as  the  acid,  has  a  very  bitter 
taste.  The  water  of  crystallisation  goes  off  at  150°.  Fused  with 
potash,  or  digested  with  alcoholic  potash,  until  a  test,  when  acidified, 
gives  off  plenty  of  sulphurous  anhydride,  it  forms  a  hydrate  of  the 
formula  Ci8H,o(OH)2N2*,  which  crystallises  very  badly,  is  deli- 
quescent, decomposes  in  the  air,  and  cannot  be  distilled  without 
decomposition.  In  the  preparation  of  the  a-diquinoline  by  the  action 
of  sodium  on  quinoline,  the  yield  is  about  34 — 38  per  cent. ;  there 
is  about  20 — 30  per  cent,  unattacked  quinoline,  and  some  other 
products  which  could  be  neither  crystallised  nor  isolated. 

D.  A.  L. 

*  In  the  paper  the  formula  given  is  Ci3lIio(OII)2 ;   evidentlj  a  misprin*^^. 
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Synthesis  of  the  Quinoline  Series.  By  A.  Schlosseh  and  Z. 
H.  Skraui'  {Monahh.  Chein.,  2,  518 — 538). —  This  is  a  coutinnation  «jf 
the  synthetical  researches  suggested  by  the  equation — 

C,H,(NO,)X  +  2C,H4(NHj)X  +  3C,H,0s  =  3C.H,NX  +  IIH.O, 

in  which  X  equals  hydrogen  or  a  monad  radical  ;  and  by  means  of 
which  one  of  the  authoi-s  has  already  synthesised  qninoline,  tolu- 
quinoline,  <fec.  (compare  Abstr.,  1881,  288  and  920).  In  this  paper 
X  =  COOH;  the  acids  employed  are  the  nitro-  and  aniido-benzoic 
acids,  and  the  products  of  the  reaction  are  quinolinecarboxylic  acids. 

Metaquiuolinecarbnxi/lic  acid,  CioHiNO... — 18  parts  [1:8]  nitroben- 
zoic  acid,  30  parts  [1  :  3]  amidobenzoic  acid,  50  parts  glycerol,  and  iO 
parts  .sulphuric  acid  are  heated  in  a  flask  connected  with  a  reflux  con- 
denser on  a  sand-bath  for  about  six  hours.  The  contents  of  the  flask 
are  now  neutmli.sed  with  barium  hydi-ate,  filtered,  the  filtrate  precipitated 
with  silver  nitrate,  and  the  precipitat<?d  siher  salt  suspended  in  dilute 
hydrochloric  acid  is  decomy)osed  with  sulphuretted  hydrogen.  The 
hydrochloride  obtained  in  this  way  is  repeatedly  recrystallised,  and 
finally  decomposed  by  water,  setting  free  the  acid,  which  when  sub- 
limed is  a  very  white  light  powder  of  microscopic  crystals,  insoluble  in 
ether,  benzene,  and  carbon  bisulphide,  only  partially  soluble  in  water, 
sparingly  in  alcohol,  and  easily  in  dilute  acids  or  alkalis.  When  very 
carefully  heated,  it  sublimes  without  fusing  in  white  woolly  masses; 
its  vapour  has  a  sharp  odour.  Heated  quicklv,  or  with  lime,  it  emits 
an  odour  of  quinoline.  It  melts  above  3<50",  and  turns  somewhat 
brown  at  this  temperature.  The  neutral  ammoniacal  solution  of  meta- 
quinolinecarboxylic  acid  gives  the  following  salts  : — With  silver  nitrate 
the  silrer  salt,  doHeNOoAg  -|-  'JHoO,  a  fine  white  powder,  sparingly 
soluble  in  water,  and  only  slightly  sensitive  to  light;  the  2H..0  go  t>ff 
over  sulphuric  acid.  With  copper  acetate  the  copper  salt,  which,  when 
first  precipitated,  is  light  green  and  amorphous;  it,  however,  gradually 
changes  to  a  violet-blue  salt,  of  the  formula  CioHgNOj.CuOH  -f  2H2O, 
consisting  of  microscopic  leaflets,  losing  their  water  at  200°.  The 
caleium  salt,  precipitated  by  calcium  chloride,  has  the  formula 
[(CioHsN02)3Ca]2,CioH:NO.,  +  GH2O  ;  it  forms  long  white  needles, 
which  are  dry  at  '-00°,  and  are  easily  soluble  in  water ;  another  salt, 
(CioHsNOo)..Ca  +  2H2O,  is  produced  when  the  free  acid  is  treated 
with  a  small  excess  of  lime  and  precipitated  with  carbonic  anhydride. 
With  lead  acetate  a  white  flocculent  precipitate,  which  becomes  crys- 
talline on  boiling ;  it  is  soluble  in  dilute  acetic  acid,  and  is  deposited 
from  the  solution  in  nodules  ;  with  cobalt  nitrate,  on  standing,  large 
rose-red  prisms  ;  with  nickel  nitrate,  a  light  green,  flocculent  salt,  which 
becomes  crystalline;  with  ferric  chloride,  and  ferrous  sulphate,  yellow 
flocculent  and  amorphous  greenish  precipitates  are  produced.  The 
hydrochloride,  CioHgNOs,!!^  -h  1^H20,  forms  long  colourless  needles 
aggregated  in  stellate  clusters,  soluble  in  absolute  alcohol  and  dilute 
hydrochloric  acid,  only  very  slightly  in  .strong  hydrochloric  acid ; 
water  decomposes  it.  The  l^H.O  goes  off  over  sulphuric  acid  at 
higher  temperatures,  the  hydrochloric  acid  is  completely  driven  off 
without  the  substance  melting.  It  is  tolerably  stable  in  air.  The 
platinochloride,   (CioH7N02,HCl)j,PtCli,   crystallises  in   yellov   micro- 
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scopic  leaflets,  which,  when  once  formed,  are  very  sparingly  soluble  in 
water  and  dilute  hydrochloric  acid. 

Paraquinolinecarboxyltc  acid  is  prepared  in  a  similar  manner  from 
the  [1  :  4]  uitro-  and  amido-benzoic  acids.  Crystals  of  the  sulphate  of 
this  acid  are  deposited  after  cooling  the  product  of  the  reaction.  The 
free  acid  is  a  white  powder  composed  of  microscopic  four-sided  tablets ; 
it  is  only  very  slightly  soluble  in  water,  but  more  so  than  the  meta-acid, 
more  soluble  in  alcohol,  and  easily  in  dilute  acids  and  alkalis.  It  sub- 
limes before  melting,  and  distils  without  decomposing  ;  it  begins  to 
soften  at  260°,  softens  at  280°,  turns  brown,  and  then  melts  at  291 
— 292^.  The  ammonium  salt  reacts  with  solutions  of  metallic  salts  as 
follows: — silver  nitrate,  a  white  precipitate;  cobalt  nitrate,  reddish; 
and  nickel  nitrate,  greenish  flocculent  precipitates.  Potassium  chro- 
niate,  yellow  granular  crystals.  Copper  acetate,  greenish-blue  and 
slightly  crystalline ;  ferric  chloride,  liver-brown,  flocculent ;  ferrous 
sulphate,  greenish,  flocculent;  barium  chloride  and  calcium  chloi'ide, 
white  crystalline  salts.  The  silver  salt,  CioHsNO^Ag,  resembles  the 
corresponding  salt  of  the  meta-acid.  The  copper  salt,  (Ck)H6N02)2Cu 
+  2H.jO,  is  precipitated  from  the  hydrochloride  by  copper  acetate, 
and  forms  blue-green  microscopic  crystals,  which  lose  their  2  mols. 
H,0  at  180°.  The  calcium  salt,  (C.nHeNOOaCa  -)-  2H2O,  prepared 
by  boiling  the  free  acid  with  precipitated  calcium  carbonate,  forms 
slender  prisms,  slightly  soluble  in  cold,  easier  in  hot  water.  The 
water  goes  ott"  at  270°.  The  hydrochloride,  C10H7NO0.HCI  +  H.;0,  forms 
long  transparent  soft  needles  which,  on  standing  in  the  mother- liquor 
for  some  time,  change  to  a  white  crystalline  powder.  The  H3O  and 
hydrochloric  acid  are  given  off  over  sulphuric  acid,  the  former  first. 
The  platlnochloride  forms  slender  needles  which  soon  change  to  large 
reddish -yellow  plates,  containing  no  water  of  crystallisation. 

Ortlioquinolinecarboxijlic  acid  is  prepared  by  heating  together  for 
three  hours  9  grams  [1:2]  nitrobenzoic,  15  grams  [1:2]  amidoben- 
zoic  acid,  20  grams  glycerol,  and  25  grams  sulphuric  acid.  The  pro- 
duct is  diluted  with  water,  exactly  precipitated  with  barium  chloride, 
and  the  filtrate  from  the  barium  sulphate  is  evaporated  down.  The 
hydrochloride  is  pui-ified  by  recrystallisation.  The  free  acid  crystal- 
lises in  soft  white  needles  soluble  in  hot  water  and  alcohol,  alkalis, 
and  acids ;  melts  at  186 — 187*5°,  and,  on  further  warming,  can  be 
.sublimed  without  decomposition.  The  ammonium  salt  gives  with 
silver  and  lead  salts  white  crystalline  precipitates;  cobalt  salts,  flesh- 
red  fine  needles  ;  nickel,  apple-green  scales  ;  ferric  chloride,  brownish 
flocks,  which  soon  change  to  a  yellow  powder;  potassium  dichromate, 
yellow  needles;  ferrous  sulphate  at  first  colours  the  solution  dark 
])urple-rcd,  and  then  precipitates  a  purple-red  to  purple-brown  powder, 
at  the  same  time  decolorising  the  solution.  The  hydrochloride, 
Ci(,H7N02,HCl,  forms  glistening  prisms  of  a  slightly  yellow  colour, 
soluble  in  water.  By  evaporating  down  its  aqueous  solution,  a  basic 
salt,  (Ci(iH7N02)2HCl,  is  formed,  crystallising  in  large  glistening, 
slightly  red  triclinic  prisms  (measured  by  v.  Lang).  The  platino- 
chloride  is  precipitated  in  small  needles  of  an  orange-yellow  colour, 
soluble  in  hot  water,  less  so  in  cold,  and  not  at  all  in  dilute  hydro- 
chloric acid.     The  silver  salt  has  no  water  of  crystallisation,  and  is 
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sparingly  soluble  in  water.  The  copper  salt,  (CioH6NOa)3Cn  +  S^HjO, 
is  a  bluish  amorphous  precipitate  which,  on  boiliug,  changes  to  li«;ht 
sky-blue  needles,  insoluble  in  water.  The  S^HaO  are  lost  at  240°. 
Calcium,  salt,  [((JioH6NOj)2Ca].8  +  CjoHeNOj,  crystallises  in  small 
needles,  soluble  in  water. 

An  experiment  was  tried  in  which  the  amido-aoid  in  the  first  ex- 
periment was  replaced  by  aniline;  the  product  was  in  this  case  princi- 
pally quiuoline. 

In  order  to  distinguish  these  acids  which  have  the  COOH-group  in 
the  benzene  ring  from  those  which  have  it  in  the  pyridine  ring,  the 
author  suggests  the  name  "  quiuolinebenzcarboxylic  acids." 

D.  A.  L. 

Oxidation-products  of  Morphine.  By  P.  Chastaino  (J.  Tharm. 
[5],  4,  888 — "ii-^'i). —  When  an  alcoholic  solution  of  morphine  is 
saturated  with  hydrochloric  acid  gas,  and  left  at  rest  for  2-4  hours, 
morphine  hydrochloride  is  obtained  ;  but  if,  after  saturation,  the  liquid 
is  allowed  to  remain  at  rest  several  days,  again  saturated  with  the 
acid,  and  left  for  a  further  period  of  15  days,  ethylmorphine 
hydrochloride  is  formed.  In  order  that  this  compound  may  be  pro- 
duced, it  is  necessary  that  the  quantity  of  morpbine  present  should  be 
small  compared  wiih  that  of  tlie  alcohol  and  hydrochloric  acid.  If 
monohydrated  sulphuric  acid  is  added  in  considei-able  quantity  to  tlie 
alcoholic  solution,  the  mixture  after  saturation  with  hydrocliloric  acid, 
left  to  itself  for  two  days,  and  then  slowly  evaporated  below  85",  the 
addition  of  ammonia  produces  a  white  precipitate  wliich,  when  washed 
with  water  and  dissolved  in  alcohol,  rapidly  turns  green.  On  evapo- 
ration of  the  alcoholic  solution  by  exposure  to  air,  an  amorphous  sul> 
stance  is  obtained,  which  gives  all  the  general  reactions  of  the 
alkaloids  ;  is  neutral  to  litmus,  and  has  a  taste  less  bitter  than  that  of 
inorphiue ;  dissolves  in  acids  and  alkalis,  but  does  not  form  crystal- 
lisable  salts.  It  is  oxymorphine  hydrate,  CnUmNOi  +  HjO,  and  dis- 
solves easily  in  water  and  alcohol,  but  is  insoluble  in  chloroform  and 
ether.  When  dissolved  in  alcohol  and  exposed  to  the  air,  it  is  gradually 
oxidised.  This  substance  differs  in  its  properties  from  the  oxymor- 
phine hydrate  prepared  by  Schiitzenberger's  process.  It  is  a  derivative 
of  sulphomorphine. 

The  author,  like  Anderson,  was  unable  to  obtain  a  nitro-substitution 
derivative  of  morphine  by  the  action  of  nitric  acid.  By  slowly  evapo- 
i-ating  morphine  twice  with  nitric  acid  of  sp.  gr.  1'42,  and  then 
heating  the  product  on  the  water- bath  until  all  nitrogen  oxides  were 
uriven  off,  he  obtained  an  acid  of  the  composition  CuHnNOg ;  by 
evaporating  with  nitric  acid  three  times,  the  acid,  C10H9NO9,  was 
obtained.  This  compound  is  not  acted  on  by  nitric  acid  of  sp.  gr.  1"42 
at  100"".  When  it  is  heated  with  potash,  methylamine  is  evolved,  and 
if  the  solution  of  the  alkalis  is  concentrated,  almost  the  whole  of  the 
nitrogen  is  given  off  in  this  form.  The  potassium  salt  does  not  crys- 
tallise well,  but  appears  to  contain  4  atoms  of  the  metal.  The  barium 
salt  has  the  composition  CioUsBa^NOg  -t-  4H20,  and  is  obtained  as  a 
wliite  precipitate  by  adding  baryta- water  to  an  aqueous  solution  of  the 
acid.     The  lead  salt  has  a  similar  composition.  C.  11.  B. 
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Double  Salt  of  Quinine   Hydrochloride  and  Urea.     By  A, 

Drygin  (C^em.  Centr.,  1881,  245). — A  solution  of  quinine  hydrochlo- 
lide  dissolved  in  an  equivalent  qtfantity  of  hydrochloric  acid,  is 
treated  with  an  equivalent  quantity  of  urea.  The  solution  solidifies 
very  rapidly,  and  is  heated  to  50°  until  it  is  redissolved.  On  coolino^, 
the  crystalline  mass  is  broken  up  into  small  pieces,  allowed  to  drain 
on  filters,  washed  with  a  small  quantity  of  cold  water,  and  dried  in 
the  air.  The  double  salt  consists  of  crystalline  masses  of  needle- 
shaped  rhombic  prisms,  grown  together ;  it  dissolves  in  equal  parts  of 
water  at  17 — 18°.  Analysis  gave  the  formula  C20H24N2O2.HCI  -t- 
CH4N0O.HCI  +  5H,0). 

Quinidine  and  cinchonidine  form  double  salts  with  urea;  the  former 
alone  crystallises  readily,  the  latter  being  very  deliquescent.  This 
latter  property  may  be  utilised  as  a  mode  of  separating  quinine  fmm 
cinchonidine.  D.  B. 

Hydroquinidine  (Hydroconquinine).  By  C.  Forst  and  C. 
BoHuiNGER  (Ber.,  14,  1954— 1956).— A  new  alkaloid,  CanHosN.Oa  + 
2|H0,  to  which  the  name  hydroquinidine  is  given,  is  formed  by  the 
action  of  potassium  permanganate  on  quinidine.  On  evaporating  the 
alcoholic  solution  of  the  crude  product,  a  crystalline  crust  and  a 
syrupy  mother-liquor  are  left.  The  crystals  are  washed  with  ether- 
alcohol  and  recrystallised  from  alcohol.  The  base  forms  thin  prismatic 
crystals,  which  rapidly  effloresce  on  exposure  to  the  air.  It  is  sparingly 
soluble  in  ether.  The  alcoholic  solution  has  an  alkaline  reaction,  and 
is  dextrogyratory.  With  chlorine-water  and  ammonia,  the  alcoholic 
solution  produces  a  green  coloration.  A  solution  of  the  base  in  an 
excess  of  dilute  sulphuric  acid  exhibits  a  blue  fluorescence.  The  fol- 
lowing salts  were  prepared:  the  hydrochloride  and  netitral  tartrate 
crystallise  in  short  needles,  freely  soluble  in  cold  water ;  the  acid 
tartrate  is  sparingly  soluble  in  water.  The  platinochloride, 
C2oHo6N20,(HCl)o,PtCl4  +  2H2O,  forms  orange-coloured  needles; 
C2(,H26N20o,HI,  broad  white  needles,  sparingly  soluble  in  cold  water. 
The  sulphate,  2(C2oH26N202)S04H2  +  I2H2O,  forms  efflorescent  crys- 
tals. W.  C.  W. 

Strychnine  Hydrate.  By  E.  Jahns  (Chem.  Centr.,  1881,  367— 
368). — Schiitzenberger  has  stated  (Chem.  Centr.,  58,  677  and  684)  that 
ordinary  strychnine  is  a  mixture  of  three  alkaloids,  which  differ  from 
one  another  in  amount  of  carbon,  in  their  solubility  in  water,  and  in 
crystalline  form ;  and.  was  led  to  this  conclusion  from  having  observed, 
that  on  adding  ammonia  to  a  dilute  solution  of  strychnine  hydro- 
chloride, first  needles  and  subsequently  octahedrons  are  precipitated. 
The  author  is  unable  to  confirm  this  view,  for  he  finds  that  the  former 
crystals  pass  spontaneously  into  the  latter,  the  transformation  being 
easily  seen  under  a  microscope.  T.  C. 

Preparation  and  Derivatives  of  Colchicine.  By  J.  Hertef. 
(Chem:  Centr.,  1881,  501). — On  heating  colchicine,  CnHogNOe,  with  a 
mineral  acid,  it  loses  a  molecule  of  water,  and  is  converted  into  col- 
chiceine,  and  the  latter  by  warming  with  water  is  reconverted  into 
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colchicine.  In  tbe  air  ii  loses  ammonia  and  water,  being  first  converted 
into  colcMcoresin,  CsiHcoNjOis,  and  finally  into  betacolchicoresin, 
Ca4H39NOio.  These  latter  products  are  found  in  the  seeds  of  Vinum 
colcliicA  which  have  been  kept  for  some  time,  and  are  not  inferior  in 
their  physiological  action  to  colchicine.  J.   K.  C. 

Formula  of  Pilocarpine.  By  P.  Chastatnq  (/.  Pharm.  [5],  4, 
3'>6 — 838). — Analyses  of  the  platinochloride  and  of  the  carefully  puri- 
fied nitrate  prove  that  the  true  formula  of  pilocarpine  is  CzoHigNjOi, 
as  stated  by  Harnach  and  Meyer.  Pilocarpine  nitrate  may  be  per- 
fectly freed  from  jaborine  by  treatment  with  absolute  alcohol. 

C.  H.  B. 

Preparation  of  Cocaine.  By  V.  Trcph^me  (Chem.  Centr.,  1881, 
44-7). — Cnit  coca  leaves  are  digested  with  ether  in  Payen's  extraction 
apparatus,  the  blackish-green  solution  is  distilled  ofE  and  evaporated, 
and  the  residue,  which  has  a  melting  point  of  75°,  is  dissolved  in  boiling 
water,  with  agitation.  After  filtration,  the  solution  is  treated  with 
magnesia  and  evaporated.  The  residue  is  then  mixed  with  amjl 
alcohol,  from  which  cocaine  crystallises  in  pale  yellow  crystals, 
becoming  colourless  when  recrystallised.  D.  B. 

Constitution  of  Albuminoids.  By  A.  Danilewskt  (Chem. 
Centr.,  1881,  508 — 504). — By  the  action  of  alkalis  on  pancreatin  on 
albumin,  several  intermediate  bodies  are  formed,  the  final  product 
always  being  peptone.  /3-albumin  is  first  produced,  a  body  insoluble 
in  water  and  warm  alcohol,  of  weak  acid  reaction,  and  containing 
sulphur  extractible  by  alkaline  hydroxides,  together  with  calcium  and 
phosphorus.  The  bodies  next  formed  belong  to  the  protalbin  group, 
and  are  more  soluble  in  water  and  warm  alcohol,  more  strongly  acid, 
and  free  from  calcium  and  phosphorus;  their  solutions  give  coloured 
residues  when  evaporated  to  dryness,  and  some  of  them  lose  their 
sulphur  when  heated  with  soda  solution.  Finally,  we  have  the 
peptones,  Avhich  combine  with  bases  and  acidM,  and  yield  no  sul- 
phides with  alkalis.  By  the  action  of  acids  on  pepsin,  /3-albumin  is 
first  formetl,  and  then  si/nhnid,  a  member  of  the  albumin  group, 
which  neutralises  acids,  yields  sulphide  to  alkaline  hydroxides,  and  is 
insoluble  in  water ;  next  in  order  comes  the  syntoprotalbin  group,  the 
members  of  which  coagulate  in  the  cold  with  acids ;  and  finally  the 
peptones.  Tropaeolin  was  used  as  indicator  in  testing  the  reactions 
of  the  various  bodies  as  they  were  formed,  and  hydrochloric  acid  and 
platinic  chloride,  which  formed  compounds  rich  in  chlorine  and  plati- 
num with  basic  bodies,  and  rich  in  platinum  only  with  acid  products. 
Both  series  of  compounds  can  be  formed  from  all  kinds  of  albumin. 
So-called  acid  albumins  are  analogues  of  syntonid,  and  albuminates 
consist  of  various  mixtures  of  natural  albumins  and  protalbin  bodies, 
which  have  been  built  up  by  the  action  of  alkalis  or  ferments,  and 
have  the  same  characters  as  milk  casein.  J.  K.  C. 

Albuminoids  of  Blood  Serum.  By  L.  Fredj^eique  (Chem. 
Cent)-.,  1881,  484 — 485). — In  the  preparation  of  paraglobulin  by  pre- 
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cipitation  of  dilute  serum  with  acetic  acid,  small  quantities  of  a  body- 
called  fibrinogen  may  be  seen  sticking  to  the  walls  of  the  vessel  in 
flakes,  which  are  not  completely  soluble  in  salt  solution.  When  the 
paraglobulin  is  precipitated  with  magnesium  sulphate,  then  redis- 
solved  and  reprecipitated  several  times,  an  admixture  of  fibrinogen  is 
not  observed.  Paraglobulin  so  prepared  is  a  very  stable  body ;  its 
2  per  cent,  aqueous  solution  has  a  specific  laevorotatory  power  of 
47'8''.  The  filtrate  from  paraglobulin  was  gently  heated,  and  the  re- 
maining albuminoids  precipitated  by  fractional  coagulation ;  the 
greater  part  separated  at  40 — 50'',  and  the  rest  at  60".  The  former 
is  perfectly  soluble  in  water,  has  a  IsBvorotatory  power  of  57'3°,  and 
is  termed  by  the  author  serin.  By  the  aid  of  the  known  rotatory 
powers  of  paraglobulin  and  serin,  the  author  calculates  the  percentage 
amounts  of  these  in  blood-serum.  This  method  agrees  very  well  with 
the  results  of  quantitative  estimation.  J.  K.  C. 

Yolk  Pigments.  By  R.  Maly  (Chem.  Centr.,  1881,  485).— So- 
called  lutein,  the  colouring  matter  of  yolk  of  hen's  eggs,  was  found 
to  be  present  in  lai-ge  quantities  in  the  eggs  of  shrimps,  side  by  side 
with  a  relatively  small  amount  of  fat.  Further  investigation  showed 
that  lutein  is  a  mixture  of  two  colours,  called  vitellolute'in  and  vitel- 
lorubin  ;  the  former  yellow,  and  the  latter  red.  They  may  be  separated 
by  heating  the  yolk  extract  with  a  little  acid  to  boiling,  and  treating 
the  precipitated  albumin  with  petroleum,  which  dissolves  out  the 
yellow,  and  then  with  carbon  bisulphide,  which  removes  the  red  pig- 
ment ;  or  by  ti'cating  the  alcoholic  extract  with  baryta- water,  which 
throws  down  the  vitellorubin,  and  leaves  the  other  in  solution. 
Neither  pigment  contains  nitrogen;  the  magnesium  compound  of 
vitellorubin  is  soluble  with  dark-red  colour  in  ether,  chloroform,  and 
carbon  bisulphide,  and  is  precipitated  by  the  addition  of  alcohol  in 
red  flakes.  Vitellorubin  gives  a  broad  but  weak  absorption-band, 
containing  the  V  line,  whilst  vitelloiutein  gives  two  narrow  bands 
clearly  distinct  from  each  other.  J.  K.   C. 

Urochloralic  Acid.  By  E.  KUlz  (Chem.  Centr.,  1881,  486—487). 
— This  acid  is  found  in  the  urine  of  any  anirqal  which  has  been  dosed 
with  chloroform.  The  sodium  salt,  C8Hi2Cl3Na07,  crystallises  best ; 
its  solution  has  a  reducing  action,  which  is  increased  by  boiling 
with  hydrochloric  or  sulphuric  acid.  When  a  5  per  cent,  solution  of 
the  salt  is  boiled  with  5  per  cent,  hydrochloric  acid  for  some  hours  in 
connection  with  a  reflux  condenser,  the  urochloralic  acid  is  decom- 
])osed  into  a  chlorinated  body  soluble  in  ether,  and  a  dextrorotatory 
strongly  reducing  acid,  probably  a  derivative  of  grape-sugar.  Pure 
sodium  urochloralate  has  no  stupefying  action  when  taken  internally, 
and  reappears  for  the  most  part  in  the  urine  unchanged.  Trichloracetic 
acid  cannot  be  used  as  a  source  of  urochloralic  acid ;  hence  Liebreich's 
theory  of  the  action  of  chloral  is  probably  false.  From  the  urine  of 
dogs  which  have  been  dosed  with  butyl-chloral,  the  author  has  suc- 
ceeded in  separating  the  potassium  salt  of  urobutylchloralic  acid  in 
very  fine  crystals.  The  aqueous  solution  of  this  salt  has  a  leevo- 
rotatory  action,    but  does  not   reduce  Fehling's    solution   until  alter 
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boiling  wirti  acid.  Like  urochloralic  aoid,  it  splits  np  on  heating  for 
some  time  with  dilute  hydrochloric  acid,  into  a  chlorinated  body  ex- 
tractible  by  ether,  and  a  dextrorotatory  strongly  reducing  acid. 
Urochloralfc  acid  appears,  therefore,  to  be  a  homologue  of  JafFe's 
nronitrotoluic  acid.  J.   K.  C 

Putrefaction-products  of  Brains.  By  P.  Stockly  {J.  pr. 
Chem.  [2],  24,  17 — 24). — A  continuation  of  Nencki's  experiments. 
In  the  author's  experiments: — Bullocks'  brains  in  portions  of  1  kilo, 
at  a  time  were  disfcsted,  with  about  six  times  their  weight  of  water,  at 
35 — 40°  for  eight  days,  were  then  acidified  with  acetic  acid,  and 
about  one-third  of  the  volume  of  the  mass  was  distilled  off. 

The  distillate  was  neutralised  with  sodia  and  extracted  with  ether. 
The  ethereal  residue  contained  skatole  and  paracresol. 

The  residue  left  in  the  retort  was  filtered,  the  filtrate  concentrated 
t«  a  syrup  and  distilled  after  the  removal  of  inorganic  substances. 
It  began  to  pass  over  at  118°,  the  thermometer  gradually  rising 
to  200°,  and  then  quickly  to  270^ ;  at  280°  nearly  all  had  passed  over. 
Fraction  1 18 — 200°  consists,  according  to  the  author,  of  all  the  fatty 
acids  from  acetic  to  caproic  ;  this  last  was  recognised  in  fraction  195 
— 200°,  by  the  guanidine  reaction.  Fraction  270 — 280°  is  hydrocin- 
namic  acid. 

By  varying  the  time  of  the  duration  of  the  putrefaction,  in  addition 
to  the  above,  succinic  acid  and  amido-acids,  principally  of  leucine, 
were  found.  Succinic  acid  is  found  in  largest  quantities  after  24 
hours'  putrefaction,  and  probably  owes  its  origin  to  the  glycogen. 
The  bases  present  have  not  as  yet  been  examined  by  the  author  ;  he 
thinks  the  red  coloration  observed  by  Selrai  on  evaporating  the  above 
distillate  with  nitric  acid  is  due  to  hydrocinnamic  acid. 

The  scarcity  of  analytical  data  is  explained  by  the  fact  that  the 
large  quantities  of  brains  which  have  to  be  used  render  the  separation 
of  the  bodies  very  troublesome.  D.  A.  L. 
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Effect  of  Feeding  on  the  Weight  of  Animals.  By  0.  Kellner 
(Bied.  Centr.,  1881,  534 — 537). — For  two  months,  two  three-year-old 
sheep  were  fed  on  a  low  diet  of  1;^  kilo,  hay,  and  at  the  end  of  that 
period  it  was  found  that  they  had  lost  only  1  kilo,  and  2^  kilos,  re- 
spectively. A  quarter  kilo,  of  dried  hop-waste  was  next  given  in 
addition  to  0'75  kilo,  hay,  and  after  a  month  their  weights  were  not 
apparently  altered.  Finally,  for  three  more  months  the  above  feeding 
was  repeated,  and  no  change  was  observed.  Similar  experiments  on 
two-year  old   sheep   gave    somewhat    similar  results,  and  the   sheep 
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•when  killed  were  found  to  be  fat,  and  this  probably  in  consequence 
of  no  movement  being  permitted  during  the  period  of  experiment. 

E.  W.  P. 
Peptone  in  the  Blood.  By  F.  Hofmeister  (Chem.  Cenfr ,  1881, 
606 — 508). — The  natural  occurrence  of  peptone  in  the  blood  is  in 
apparent  contradiction  to  the  fact  that  peptone  when  injected  produces 
poisoning  symptoms  and  passes  almost  entirely  through  the  kidneys 
into  the  urine.  Peptone  absorbed  into  the  blood  from  the  alimentary 
canal  shows  of  course  none  of  these  symptoms,  and  must  therefore 
undergo  some  change  previous  to  absorption.  This  the  author  con- 
cludes can  only  occur  in  the  slimy  integument  of  the  alimentary 
canal,  where  the  peptone  meets  with  lymphatic  cells  (colourless  blood 
corpuscles),  which,  as  has  been  previously  shown,  have  the  power  of 
combining  with  it,  so  that  it  circulates  in  the  blood  without  producing 
the  effects  caused  by  injected  peptone.  J.  K.  C. 

Presence  of  Ammonia  in  Human  Saliva.  By  B  H.  Heyward 
(Chem..  Neics,  44,  208). — In  evidence  that  ammonia  is  really  present 
in  human  saliva,  or  at  any  rate,  that  the  Nessler  reaction  produced  is 
not  duo  to  any  non-volatile  or  but  slightly  volatile  organic  base,  a 
small  quantity  of  saliva  was  placed  at  the  bottom  of  a  perfectly  clean 
and  dry  test-tube,  a  little  recently  heated  magnesium  oxide  was 
added,  a  slip  of  white  filtering  paper  moistened  with  the  Nessler 
reagent  was  suspended  in  the  upper  part  of  the  tube,  and  this  was 
corked  and  exposed  to  a  temperature  of  30°.  In  a  few  minutes  the 
paper  was  rendered  distinctly  orange,  while  in  a  blank  experiment, 
conducted  under  the  same  conditions,  but  omitting  the  saliva,  this 
was  not  the  case.  It  was  found  that  most,  if  not  all,  of  the  ammonia 
came  from  the  two  principal  pairs  of  glands,  the  parotid  and  sub- 
maxillarv,  and  that  of  these  the  latter  furnished  notably  the  larger 
share.  The  quantity  of  ammonia  present  in  saliva  varied  from  30  to 
loo  milligrams  per  litre.  The  author's  results  further  show  that  the 
source  of  ammonia  is  not  to  be  sought  for  in  the  free  gas  in  the  expired 
products  of  respiration  merely  condensed  in  aqueous  solution  in  the 
mouth.  D.  B. 

Amount  of  Cholesterin  in  the  Human  Brain.  By  Benecke 
(Bied.  Centr.,  1881,  568). — The  brain  of  a  boy  15  years  old  contained 
2692  grams  cholesterin  =  2'.3'i  per  cent.  The  brain  of  a  woman  19 
years  old  contained  26*79  grams  =  2'12  per  cent.  In  four  hen's  eggs 
0"592  gram,  and  in  four  newly  hatched  chickens,  0"41  gram  cholesterin 
was  found.  E.  W.  P. 

Decomposition  of  Sarcosine   in  the   Human   Body.     By  J. 

ScHiFFER  {Ghem.  Centr.,  1881,  487 — 488). — According  to  Schult7.en, 
sarcosine  in  the  human  organism  is  changed  into  sarcosine-sulphamic 
and  methylhydantoic  acids.  The  presence  of  the  former  in  urine  has 
not  since  been  confirmed,  and  that  of  the  latter  was  at  least  doubtful. 
Seeing  that  methylhydantoic  acid  readily  changes  into  its  anhydride, 
and  that  the  latter  reduces  Fehliug's  solution,  a  qualitative  test  of  the 
latter  is  easily  applied,  after  removing  all  disturbing  agencies.     By 
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using  this  test,  the  author  finds  that  the  greater  part  of  the  sarcosine 
passes  unchanged  through  the  body,  about  one-fifth  being  converted 
into  methylhydantoic  acid,  aud  a  very  small  quantity  into  methyl 
urea.  J.  K.  C. 

Distribution  of  Hypoxanthine  in  the  Animal  and  Vegetable 
Kingdom.  By  A.  Kosskl  (Chem.  Ceutr.,  1881,  48G).— The  following 
are  the  percentage  amounts  of  hypoxanthine  in  various  animal  sub- 
stances. Spleen  (man)  0'096,  spleen  (dog)  0"006 ;  kidneys  (man) 
0-0G8,  kidneys  (dog)  0-0o3  ;  liver  (dog)  0082 ;  muscles  (child)  0-04*^  ; 
heart  (man)  0'03!) ;  brain  (man),  white  matter,  0'029,  grey  matter 
0'024.  In  the  vegetable  world  it  is  also  widely  distributed,  not  only 
as  the  final  product  of  molecular  rearrangement,  but  as  a  component 
of  the  livinjr  tissues.  J.  K.  C. 
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Alterations  in  the  Properties  of  the  Nitric  Ferment  by  Culti- 
vation. By  R.  Wakixgion  (Chein.  News,  44,  217). — The  author  has 
shown  (this  Journal,  35,  429)  that  ammonium  chloride  solution  sup- 
plied with  nutritive  ingredients  and  seeded  from  an  old  solution 
which  had  previously  undergone  nitric  fermentation,  was  converted 
into  nitrous  acid  only.  The  conditions  under  which  such  a  reaction 
takes  place,  are  that  the  soil  used  as  seed  shall  have  undergone  nitric 
fermentation,  and  shall  have  been  kept  for  some  months,  when  the 
ferment  loses  its  power  of  converting  nitrites  into  nitrates.  Any 
Folution  which  has  undergone  the  nitrous  fermentation  when  used 
as  seed,  produces  a  pui-ely  nitrous  fermentation. 

In  ammonium  chloride  solution  fresh  soil  produces  purely  nitric 
fermentation  if  the  tempei-ature  is  kept  at  about  15°,  and  the  solution 
containing  about  8  per  cent.  NH4CI  is  sufficiently  shallow.  In  more 
concentrated  solution,  and  at  a  higher  temperature,  nitrous  acid  is 
produced. 

The  diminished  energy  of  the  organism  is  in  accordance  with 
Pasteur's  results,  who  finds  that  by  allowing  the  cultivation  of  an 
organism  to  become  old,  an  organism  of  diminished  energy  is  obtained, 
which  when  cultivated  continues  to  produce  organisms  of  the  same 
diminished  energy. 

If  solutions  which  have  been  nitrified  are  kept  for  some  time,  a 
white  organism  not  unfrequently  appears  on  the  surface,  and  under 
favourable  circumstances  spreads  ov^er  the  whole.  This  organism 
appears  to  consist  of  bacteria,  and  pi-oduces  nitric  fermentati  m. 

L.  T.  O'S. 
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Researches  on  the  Physiology  and  Morphology  of  the 
Alcohol  Ferment.  By  E.  C.  Hansen  (Bled.  Cen.tr.,  188T,  558— 
560). — SnccJiaromyces  aviculatus  is  an  alcoholic  ferment  marked  by  a 
distinct  form,  and  hence  easily  to  be  found  at  all  times  of  the  year. 
Ripe  and  jnicy  fruits  are  the  home  of  this  ferment,  where  it  develops, 
and  whence  it  is  carried  about  by  the  wind ;  it  is  found  but  seldom 
on  the  g'round.  It  is  washed  off  by  rain,  or  is  borne  to  the  ground  by 
the  falling  fruit,  where  it  winters,  becoming  active  again  in  the  fol- 
lowing season.  The  ferment  develops  in  twn  forms,  one  lemon 
shaped,  the  other  more  oval  in* outline.  The  first  is  developed  soonest, 
bat  the  second  kind,  although  later,  is  the  most  abundant.  Saccharo- 
myces  apiculatus  is  less  energetic  than  (S.  cerevisice.,  for  when  the  latter 
will  produce  6  vol.  per  cent,  alcohol,  the  former  is  only  capable  of 
producing  1  per  cent.,  and  beer  produced  by  its  aid  is  peculiar  in 
taste  and  odour.  It  is  incapable  of  inverting  saccharose,  but  is  very 
retentive  of  life,  resisting  easily  all  effects  of  temperature  and  moisture. 
In  the  presence  of  S.  cerevisiee,  S.  apir.ulatus  develops  the  most 
rapidly,  so  much  so  that  the  action  of  the  former  is  retarded. 

E.  W.  P. 

Retardation  of  Fermentation  by  certain  Substances.  By 
M.  Marcker  (Bied.  Geutr.,  1881,  560— 562).— The  presence  of  O'l  per 
cent,  of  butyric  acid,  0"5  per  cent,  acetic  acid,  02  formic  acid,  0"1  pro- 
pionic acid,  and  a  trace  of  caproic  acid,  will  arrest  the  fermentation 
of  sugar.  The  knowledge  of  this  is  important,  as  the  first  and  the 
last  acids  fi*equently  occur  in  the  mash.  Lactic  acid,  however,  is  of 
advantage  up  to  0"5  per  cent.,  but  3"5  per  cent,  is  prejudicial. 

E.  W.  P. 

Composition  of  Cell  Membranes  of  Bacteria.  By  C.  Richter 
(Cheni.  Centr.,  1881,  483). — According  to  Du  Bary,  a  peculiar  form 
of  cellulose  exists  in  the  cell  membranes  of  bacteria.  If,  however, 
the  membranes  are  steeped  in  cold  potash  solution  for  a  week,  they 
then  show  the  characteristic  reactions  of  cellulose  with  iodine  and 
sulphuric  acid,  and  with  ammoniacal  cupric  solution,  on  the  absence 
of  which  reactions  Du  Bary  grounded  his  theory  of  the  existence  of 
another  kind  of  cellulose.  J.  K.  C. 

Changes  accompanying  the  Ripening  of  Certain  Plants. 
By  P.  P.  Deherain  and  Breal  {Ann.  Agronomique,  6,  398 — 400). — 
Deherain  explains  the  loss  in  weight  of  dry  matter  which  occurs 
during  the  maturation  of  the  seed  in  the  cereals  and  other  plants. 
The  formation  of  the  seed  involves  the  transport  of  carbohydrates 
and  nitrogenous  bodies  from  one  part  of  the  plant,  to  be  afterwards 
stored  up  in  another  part.  In  the  case  of  the  carbohydrates,  this 
transport  does  not  necessitate  any  loss  in  weight,  since  they  exist  in 
the  form  of  reserve  materials  (starch,  &c.),  which  take  no  active  part  in 
the  phenomena  of  growth.  But  in  the  transport  of  nitrogenous  bodies, 
a  certain  quantity  of  protoplasm  has  to'disappear  from  the  living  cells 
in  the  form  of  asparagine,  to  reappear  in  the  seed  as  legumin,  glutin, 
&c.  Assimilation  then  ceases  in  the  cells  thus  deprived  of  protoplasm, 
but  oxidation  still  goes  on,  and  thus  a  loss  of  weight  is  pi'oduced. 
The  authors   distinguish  three  cases.     In  those  plants  wh'ch  flower 
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rapidly  and  bear  simultaneously  a  large  number  of  flowers  in  propor- 
tion to  the  size  of  the  plant  (Sinapis  nigra,  CoUnsia  bicolor),  there  is 
always  a  loss  in  weight  of  dry  matter ;  assimilation  suddenly  ceases 
throughout  a  large  portion  of  the  plant,  but  oxidation  still  goes  on. 
In. plants  which  do  not  produce  many  flowers  at  once,  nor  in  too  great 
proportion  to  the  leaves,  ripening  is  accompanied  with  only  a  tempo- 
rary loss  of  weight ;  a  sufficient  number  of  chlorophyll  granules  remain 
intact  to  carry  on  the  work  of  assimilation,  which  proceeds  with 
renewed  vigour  after  the  seeds  have  ripened  (Escholtzia  Californica, 
DeJphmum  ajacis).  When  the  flowers  are  very  few  and  the  leaves 
numerous  {Papavera  somniferum,  Ilesperis  maritima,  Silene  pendula), 
the  dry  matter  increases  in  weight  during  the  ripening  of  the  seed. 

J.  M.  H.  M. 
Absorptive  and  DifTusive  Power  of  Leaves,  By  Maquknne 
{Ann.  Af/ronoviiques,  6,  321 — 390). — In  this  long  paper,  the  author 
descibes  and  discusses  very  exhaustively  the  methods  and  appai-atus 
employed  for  the  determination  of  the  absorptive  and  transmi.ssive 
power  of  various  substances  for  heat  rays,  and  proceeds  to  describe  in 
detail  a  great  number  of  determinations  made  with  different  species  of 
leaves.     The  general  results  are  summed  up  as  follows  :— 

1.  All  leaves  radiate  a  part  of  the  heat  which  they  receive  normal  to 
the  surface ;  in  the  case  of  the  Bourbouze  lamp  (an  incandescent 
platinum  thread)  the  radiation  is  about  0'25  of  the  total  heat ;  with 
Leslie's  cube  it  is  only  a  few  hundredths. 

2.  The  two  sides  of  leaves  differ  in  radiating  power ;  generally  the 
back  of  the  leaf  radiates  more  than  the  face,  but  sometimes  the  case  is 
reversed. 

3.  Leaves  absorb  a  considerable  proportion  of  the  heat  emitted  by 
the  Bourbouze  lamp ;  this  absorption  is  due  to  the  presence  in  the 
parenchyma  of  absorbent  substances,  such  as  ciilorophyll  and  water,  and 
to  the  radiation  which  takes  place  in  the  interior  from  the  surface  of 
the  separate  cells;  the  heat  absorbed  is  generally  greater  for  the  face 
than  for  the  back  of  the  leaf. 

4.  Thick  leaves  absorb  more  heat  than  thin  ones. 

5.  The  absorptive  power  of  leaves  for  the  heat  of  boiling  water  is 
nearly  the  same  as  that  of  lampblack. 

6.  Young  and  thin  leaves  transmit  more  heat  than  thicker  and  older 
ones. 

7.  The  radiating  power  of  leaves  is,  for  a  slight  excess  of  tempera- 
ture, almost  equal  to  that  of  lampblack;  it  diminishes  slightly  as  the 
inclination  increases. 

8.  The  absorptive  power  of  chlorophyll,  in  the  mean  equal  to  that 
of  water  for  the  rays  of  the  Bourbouze  lamp,  increases  in  proportion 
to  the  distance  on  either  side  of  the  caloritic  maximum  of  the  spec- 
trum. J.  M.  H.  M. 

Analyses  of  Grape  Juice  and  Unfernaented  and  other  Wines. 
By  J.  C.  Bell  (Anah/d,  6,  197 — 199). — The  author  has  analysed  the 
juice  of  various  grapes,  and  finds  that  the  total  ash  varies  from  0"258 — 
0395  per  cent.,  of  which  from  56'65 — 90"56  per  cent,  is  soluble.  In 
analysing  the  juice  of  grapes,  it  is  necessary  to  take  into  consideration 
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the  species  of  the  grape,  and  the  time  when  the  juice  was  expressed, 
whether  recent  or  old.  The  consideration  of  age  does  not  apply  in 
cases  where  the  juice  is  mixed  with  large  quantities  of  water. 
Analyses  of  "  unfermented  "  wines  show  that  many  contain  alcohol. 
Copious  tables  of  results  are  given,  for  reference  to  which  the  original 
paper  must  be  consulted.  L.  T.  O'S. 

Separation  of  Calcium  Carbonate  in  the  Wood  of  Dicoty- 
ledonous Plants.  By  H.  Momsch  (Chem.  Centr.,  1881,  488). — Sepa- 
ration of  calcium  carbonate  takes  place  usually  in  the  already  formed 
wood,  or  in  surface  knots  and  wounds.  The  cells  and  ducts  become 
completely  filled,  so  that  perfect  castings  of  the  interior  are  sometimes 
obtained  when  the  wood  is  burnt.  Deposition  takes  place  first  in  the 
central  canals,  and  probably  on  the  inner  surfaces  of  the  walls ;  the 
cell-membranes  are,  however,  not  specially  rich  in  ash. 

J.  K.  C. 

Occurrence  of  EUagic  Acid  in  Pine-bark.  By  F.  Strohmer 
(Monatsh.  Chem.,  2,  539 — 540). — Whilst  trying  some  experiments  on 
pine-bark  tannin,  the  author  found  that  ellagic  acid  was  present,  but 
no  gallic  acid.  He  therefore  thinks  that  ellagic  acid  exists  ready- 
formed  in  the  bark  of  Abies  excelsa.  D.  A.  L. 

Presence  of  Citric  and  Malic  Acids  in  Chelidonium  majus. 

By  L.  Haitinger  (Monatsh.  Chem.,  2,  485 — 490). — In  1878,  O.  Leitzen- 
mayer  found  in  this  plant  chelidonic  anid,  and  an  acid  isomeric  with 
malic  acid.  The  author  has  repeated  the  experiment,  and  finds  cheli- 
donic, ordinary  malic,  and  (large  quantities  of)  citric  acid.  He 
thinks  the  isomeric  malic  acid  referred  to  must  have  been  a  mixture 
of  citric  and  phosphoric  acids,  for  although  this  latter  acid  is  present, 
no  mention  is  made  of  it  in  Lietzenmayer's  paper.  D.  A.  L. 

Contributions  concerning  the  Phylloxera  Question.    By  V. 

Mayet  and  others  (Bied.  Centr.,  1881,  546 — 550). — V.  Mayet  caused 
galls  to  be  produced  on  vines,  by  placing  on  the  leaves  the  hatched 
phylloxera. 

Laugier,  H.  Mares,  and  Monillefert  all  speak  in  high  terms  of  the 
success  obtained  by  the  use  of  potassium  thiocarbonate ;  the  latter 
considers  that  the  action  of  this  salt  is  greatest  on  sandy  or  clay- 
sandy  soils.  Bourden  recommends  that  vapour  of  carbon  bisulphide 
be  introduced  into  the  soil  by  a  system  of  underground  pipes.  Macagno 
would  treat  vine-cuttings  by  heating  them  to  43'^  for  four  hours  in  a 
damp  atmosphere,  at  which  temperature  the  insect  and  its  eg^  are 
rendered  innocuous.  He  also  recommends  that  the  cuttings  be  placed 
in  bundles  on  straw  mats,  in  a  well-closed  chamber,  fitted  with  a  ther- 
mometer and  manometer,  and  that  carbon  bisulphide  be  introduced 
to  the  amount  of  250 — 300  grams  per  cm.  P.  OUiver  finds  that 
carbon  bisulphide  vapour  acts  harmfully  on  diseased,  but  not  on 
healthy  roots.  Millard et  writes  concerning  provining  and  grafting  the 
American  vines.  Grafting  on  American  stocks  seems  to  be  a  preventa- 
tive against  the  attacks  of  phylloxera,  but  mildew  {Peronospora  viticola) 
appears  in  its  place.  E.  W.  P. 
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Experiments  on  the  Cultivation  of  Various  Kinds  of 
Beans,  with  Special  Regard  to  the  Amount  of  Nutrients 
produced.  By  H.  Grahl  (Jiied.  Centr.,  1881,  538— 540).— The  ex- 
perimental plots  were  of  two  kinds,  heavy  and  light,  and  were  manured 
with  40,000  kilos,  of  stable  manure.  The  plants  grown  were  varieties 
of  soja,  French,  and  field  beans,  and  the  first  two  were  not  found  to 
be  greatly  different  in  yield,  whether  grown  on  the  light  or  on  heavy 
land ;  but  the  field  beans  did  the  best  on  the  heavy  land.  As  regards 
the  total  amount  of  nutrients  produced,  it  appears  that  the  French 
bean  is  not  preferable  to  the  soja  as  regards  protein,  but  is  lower  in  fat, 
and  its  period  of  growth  is  shorter.  As  the  black  variety  of  French 
bean  gave  the  highest  yield,  it  is  to  be  recommended  as  a  fodder. 
The  field  bean  is  far  above  the  soja  bean  in  protein,  but  much  below 
in  fat ;  and  the  author  considers  that  on  good  soils  the  field  bean 
(any  variety)  will  always  yield  the  largest  crops  ;  but  on  poor  soils, 
perhaps,  by  reason  of  the  large  amount  of  fat  it  contains,  the  soja 
bean  ought  to  be  grown.  E.  "W.  P. 

Employment  of  Soja  Bean  as  Food  for  Milch  Cows.    By 

E.  Blascovici  {Bled.  Centr.,  1881,  532 — 534). — Twenty-six  cows  were 
placed  under  experiment  during  four  periods  of  14  days'  duration. 
During  the  first  and  last  period  the  fodder  consisted  of  chaff,  sugar- 
beet,  and  hay  (nutrient  ratio  =  1 : 6"3)  ;  in  the  second  period,  malt 
coombings ;  and  in  the  third,  soja  beans  were  given.  Soja  beans  were 
found  to  increase  the  yield  and  the  quality  of  the  milk.  But  the  malt 
coombings  seem  to  have  reduced  the  quantity,  although  it  raised  the 
quality.  It  should  be  mentioned  that  13  of  the  cows  during  the 
second  period  received  soja  bean,  while  the  other  13  were  receiving 
malt  coombings,  and  during  the  third  period  the  case  was  reversed  ; 
so  that  we  find  that  soja  before  malt  coombings  in  the  first  13  pro- 
duced a  greater  quantity,  but  that  with  the  second  13,  malt  coombings 
before  soja  was  most  satisfactory.  In  both  sets,  the  yield  during  the 
third  period  was  lower  than  that  during  the  first.  E.  W.  P. 

Cultivation  of  Potatoes.  By  Keiewitz  {Bied.  Centr.,  1881,  542). 
— A  short  statement  of  the  yield  of  various  kinds  of  potatoes  grown 
with  different  manures.  Peruvian  guano  and  ammonium  super- 
phosphate seem  to  have  been  the  best  manures,  and  "  Dabersche 
rothe  "  the  most  prolific  potatoes.  E.  W.  P. 

Amount   of  Non- albuminous   Nitrogen   in   Roots.      By   O. 

Kellnee  (Bied.  Centr.,  1881,  540). — The  following  figures  represent 
the  percentage  of  nitrogen  present  in  the  roots  examined  in  forms 
other  than  albumin  and  nitric  acid  : — 

Grown  in 
Lichfcerfelde.*      Hohenheim. 

Common  beet    60*0  541 

Beetroot  (garden). .  . .  58"6                   — 

Horse  carrots    48*1  33"0 

Kohlrabi 42-2  39-1 

Late  turnips —  45-3         E.  W.  P. 

*  Grown  on  irrigated  fields. 

g2 
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Linseed  Cake  and  Hemp  Cake  and  their  Adulteration.    By 

A.  Renouard  and  B.  Coeenwinder  (Ann.  Agro?iomiques,  6,  414 — 434). 
— Linseed  cake. — After  some  pages  of  remarks  on  the  manufacture, 
composition,  and  feeding  value  of  linseed  cake,  the  authors  describe 
its  more  common  adulterations.  Many  buyers  of  this  cake  prefer  the 
light-coloured  samples,  and  to  produce  this  appearance  the  manu- 
facturers add  about  20  per  cent,  of  poppy  cake.  In  the  district  of 
Arras  and  Douai,  the  common  poppy  (Papaver  somniferum)  cultivated 
in  those  parts  is  used ;  in  the  linseed  cake  imported  from  Holland  the 
Indian  poppy  (P.  somniferum  nigrum)  is  found.  Some  merchants 
describe  these  cakes  as  pavote.  The  admixture  can  be  recognised : 
(1)  by  the  bitter  taste  imparted  to  the  cake  ;  (2)  by  the  greater  fine- 
ness of  grain  of  the  adulterated  cake  and  the  absence  of  the  reddish 
fragments  of  the  episperm  of  the  linseed ;  (3)  by  the  presence  of 
whole  poppy  seeds,  easily  seen  with  a  magnifying  lens ;  (4)  by  the 
density  of  the  powdered  cake,  1  hectolitre  of  pure  linseed  cake  weighing 
54*4  kilos.,  whilst  1  hectolitre  of  common  poppy  cake  weighs  about 
68  kilos. ;  and  (5)  by  extracting  the  oil  with  carbon  bisulphide  and 
addiut;'  sulphuric  acid,  linseed  oil  giving  a  brownish-red,  almost  black 
colour,  poppy  oil  a  dull  yellow,  and  Indian  poppy  oil  a  slight  orange. 
Linseed  cake  contains  an  average  of  9 '77  per  cent,  oil,  poppy  cake 
lO'lH  per  cent.,  and  Indian  poppy  cake  7"42  per  cent.  Linseed  cake 
contains  0*72  per  cent,  soluble  salts ;  6'28  per  cent,  insoluble ;  total, 
7'00  per  cent.  Indian  poppy  cake  contains  6'15  soluble  salts  ;  6*22 
insoluble;  total,  12'37.  Some  samples  of  the  latter  contain  as  much 
as  16  per  cent.  ash. 

The  cake  of  arachida  husks,  being  extremely  cheap,  is  sometimes 
added  to  linseed  cake ;  it  is  of  no  feeding  value.  The  lens,  in  the 
hands  of  an  expert,  will  detect  this  addition.  Dust,  siftings,  and 
winnovvings  of  various  kinds  are  often  added,  but  the  cake  so  made 
will  always  differ  in  appearance  from  pure  cake. 

Other  seeds,  sudi  as  hemp,  are  sometimes  added  to  linseed  before 
expressing  the  oil,  in  order  to  obtain  a  mixed  oil,  a  little  indigo  added 
to  the  mixture  of  linseed  and  hempseed  oils  allowing  it  to  be  sold  as 
hcmpseed  oil.  The  cake,  however,  cannot  be  sold  as  pure  linseed  cake, 
on  account  of  the  difference  of  colour.  When  a  very  little  hemp  cake 
is  added  to  linseed  cake  and  the  product  sold  as  pure  linseed  cake 
darkened  by  being  kept,  it  is  almost  impossible  to  detect  the  fraud. 
Colza  cake,  the  colour  of  which  is  greenish-brown,  streaked  with 
yellow,  black,  and  red,  is  sometimes  added  in  small  proportion  to  lin- 
seed cake.  It  is  thus  detected  : — Stir  a  little  of  the  powdered  cake 
with  hot  water  in  a  glass,  and  allow  to  settle.  If  the  cake  is  pure 
linseed,  the  liquid  is  divided  into  two  layers,  a  blackish-brown  one 
at  the  bottom,  and  a  colourless  one  above.  If  it  contains  colza 
cake,  there  are  three  layers  of  liquid  ;  the  bottom  one  entirely  black, 
formed  of  the  particles  of  the  husk  of  colza  seed,  the  middle  one  con- 
taining a  yellowish  powder,  and  the  top  one  a  clear  yellow,  which  dis- 
appears on  the  addition  of  a  few  drops  of  potash  or  soda.  Rape 
cake,  the  colour  of  which  resembles  that  of  pure  linseed,  is  sometimes 
added.  Mailho's  test,  founded  on  the  presence  of  sulphur  in  cru- 
ciferous seeds,  may  be  employed  to  detect  both  rape  cake  and  colza 
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cake ;  25 — 30  grams  of  the  oil  are  boiled  in  a  porcelain  capsule  for 
some  time  with  a  solution  of  2  grams  of  potash  (purified  by  alcohol) 
in  20  c.c.  water.  The  liquid  is  then  filtered,  and  the  filtrate  tested 
with  lead  acetate  paper.  If  the  test  is  made  in  a  silver  capsule, 
the  coloration  will  at  once  be  apparent.  Fotafo  pulp,  almost  free 
from  starch,  and  of  no  feeding  value,  is  sometimes  added,  and  is 
extremely  difficult  to  detect.  Most  of  the  linseed  cake  used  in  France 
is  made  from  seed  imported  from  Russia  and  India.  In  former  yeais 
this  imported  linseed  often  contained  a  large  proportion  of  other 
seeds ;  but  since  the  establishment  of  the  "  Linseed  Association  "  of 
London,  the  admixture  seldom  exceeds  5 — 6  per  cent.  The  seeds  mo.-t 
frequently  found  are  those  of  Brasska  napus  prmcox,  Lolium  perenne, 
Sisymbrium  aphelixy  Spergula  arveiisis,  camelinn,  charlock,  &c. 

In  the  Departement  du  Nord  and  in  Belgium,  many  merchants  sell 
the  powdered  slightly  pressed  linseed  cake  manufactured  in  the  wind- 
mill factories  around  Lille.  These  cakes  are  often  adulterated  with 
earth,  chalk,  sawdust,  and  rice-dust.  Admixture  of  earth  of  course 
increases  the  percentage  of  ash,  but  the  simplest  way  to  detect  it  is  to 
plunge  the  naked  arm  into  the  powder,  when  the  earth  clings  to  the 
skin.  Sawdust  and  chalk  are  very  easily  detet'ted,  but  rice-dust  does 
not  alter  either  the  appearance  or  taste  of  the  powder,  and  animals 
seem  very  fond  of  it.  Some  of  these  slightly  pressed  cakes,  when  sold 
in  the  unpowdered  condition,  become  covered  after  a  certain  time  with 
a  whitish  efflorescence,  and  produce  somnolence  in  animals  fed  with 
them.  The  whitened  cakes  are  found  to  contain  excess  of  water  (14 — 
18  per  cent.),  and  a  relatively  large  proportion  of  oil.  Under  these 
conditions  the  oil  becomes  rancid,  the  mucilage  begins  to  ferment,  and 
a  growth  of  mould  appears  on  the  surface,  forming  the  efflorescence. 
The  fracture  of  these  badly  pressed  cakes  is  not  so  sharp  as  that  of 
ordinary  cakes. 

Hemp  Cake. — This  cake  is  nsed  more  largely  as  a  manure  than  for 
feeding  cattle.  As  a  manure,  it  is  said  to  be  "hot,"  i.e.,  of  rapid 
action,  whilst  linseed  cake  is  "  cold,"  or  slow.  When  given  to  cattle, 
it  is  often  slightly  purgative.  A  recent  analysis  of  a  pure  sample 
gave — Water,  1000 ;  albuminoids,  32'68  ;  oil,  5*90 ;  carbohydrates 
and  fibre,  4254;  ash,  8*88 ;  (nitrogen,  5'23).  In  1869  many  farmers 
petitioned  the  Government  to  allow  the  sale  as  manure  of  a  mixture  of 
oilcake  and  sodium  niti*ate,  commonly  known  as  "salts."  The  Govern, 
ment  accordingly  authorised  the  use  of  "salts"  for  this  purpose  free 
of  duty,  and  many  manufacturers  have  taken  advantage  of  the  decree 
by  selling  mixtures  of  hemp  cake  with  common  salt.  The  decree 
allows  of  any  proportion  np  to  1,000  kilos,  of  salt  to  200  kilos,  oilcake. 
In  consequence  of  animals  liking  the  taste  of  these  salted  cakes,  they 
are  often  bought  by  farmers  in  preference  to  pure  cake. 

The  cake  from  the  Gurcas  bean  is  very  similar  in  appearance  to 
hemp  cake,  and  is  often  mixed  with  it,  and  sometimes  whole  cakes  of 
curcas  are  sold  amongst  a  lot  of  hemp  cakes.  The  plant  which  pro- 
duces this  bean  is  the  Gurcas  purgans,  Jatropha  Gurcas,  or  Jatroplia 
cathartica,  belonging  to  the  family  Euphorbiaceas,  tribe  CrofconetB,  and 
growing  especially  in  Central  America  and  Cape  de  Verd.  The  oil 
resembles   croton  oil,  and  is  used  medicinally  and  for  burning.     A 


86 


ABSTRACTS   OF  CHEMICAL  PAPERS. 


single  curcas  seed  weighed  0*721  gram,  and  when  deprived  of  its 
husk,  0'466  gram.  Analysis  of  the  seed  gave — Water,  6'390;  oil, 
52*780;  albuminoids,  22*678;  carbohydrates  and  fibre,  13*970  ;  ash, 
4*182.  Curcas  cake  contains — Water,  11*50 ;  albuminoids,  20*75 ; 
oil,  5*70  ;  carbohydrates  and  fibre,  51*97  ;  ash,  10*08  ;  (nitrogen,  3*32). 
It  is  thus  distinguishable  from  hemp  cake  by  its  deficiency  in  nitrogen, 
but  is  detected  more  easily,  thus :  Stir  a  little  of  the  powdered  cake 
in  cold  water  and  filter  immediately ;  pure  hemp  cake  gives  an  amber- 
coloured  filtrate,  but  an  admixture  of  10  per  cent,  of  curcas  cake 
causes  the  colour  to  be  much  darker.  The  curcas  bean  is  undoubtedly 
poisonous  to  animals ;  the  meal  contains  Jatrophic  acid  and  an  acrid 
principle  called  curcasine  (Cadet).  J.  M.  H.  M. 

Digestibility  of  Various  Oil-cakes.  By  E.  Wolff  and  others 
(Bied.  Centr.,  1881,  531). — The  digestion  coefficient  for  sheep  of 
certain  oil-cakes  is  as  follows  : — 


Protein. 

Fat. 

Fibre. 

Extract. 

Total 
organic 
matter. 

Total 

dry 

matter. 

Earth-nut   

90-9 
90*3 
84*7 
89*6 
75*7 

85-7 
89*8 
87*6 
87*9 
100*0 

15*9 
30*7 

30*5 
61*5 

98*1 
62  8 
95  1 

77*4 
81  1 

85*0 
77*4 
80*4 
75*9 
77*6 

81*5 

Sesame    

69*3 

Cotton  (decorticated)     . . 
Sunflower    

74-2 
69*4 

Cocoa-nut    

70*0 

Earth  nut  cake  is  therefore  the  most  digestible,  but  the  unavoidable 
admixture  of  hairs  in  this  cake  greatly  reduces  its  value. 

E.  W.  P. 

Researches  on  the  Influence  exerted  by  the  Physical  Pro- 
perties of  a  Soil  on  the  Amount  of  Free  Carbonic  Anhydride 
contained  in  it.  By  E.  Wollny  (Bied.  Centr.,  1881,  514 — 516). — 
The  factors  which  determine  the  amount  of  free  carbonic  anhydride 
in  a  soil  are,  temperature,  water,  and  structure.  The  results  of  the 
investigation  are  that  (1)  the  amount  of  free  carbonic  anhydride 
increases  with  the  temperature,  and  (2)  with  the  amount  of  water 
present  in  the  soil,  which  has  influence  only  so  long  as  the  air  inclosed 
in  the  pores  of  soil  does  not  suffer  such  diminution  as  shall  render  the 
oxygen  present  insufficient  for  the  decomposition  of  the  organic  matter 
present ;  (3)  if  temperature  and  water  are  in  inverse  proportions,  then 
the  formation  of  carbonic  anhydride  is  at  the  maximum  at  a  definite 
temperature,  and  when  a  definite  amount  of  moisture  is  present,  while 
it  diminishes  should  the  temperature  or  the  water  increase.  Hence 
(4)  the  influence  of  temperature  and  water  on  the  carbonic  anhydride 
as  shown  in  (1)  and  (2),  is  so  much  the  less,  the  drier  the  soil  or  the 
lower  the  temperature ;  (5)  a  finely-powdered  condition  of  the  soil 
lowers  the  quantity  of  carbonic  anhydride,  whilst  a  close  heavy  state 
raises  it.  E.  W.  P. 

Phosphoric  Acid  in  the  Soil.  By  P.  P.  Deh^rain  (Ann.  Agron., 
6,  392 — 393). — Phosphatic  manures  are  found  to  be  of  no  service  in  the 
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experimental  fields  %t  Grignon,  and  the  farmers  of  the  neighbourhood 
do  not  employ  them.  The  soil  does  not  contain  more  than  an  average 
quantity  of  phosphoric  acid,  but  from  half  to  one-quarter  of  the 
total  phosphoric  acid  is  soluble  in  acetic  acid,  and  may,  therefore,  be 
presumed  to  exist  in  the  soil  as  calcium  phosphate.  It  may,  perhaps, 
be  true  generally,  that  soils  which  contain  phosphoric  acid  removable 
by  acetic  acid,  will  not  be  benefited  by  phosphatie  manures. 

J.  M.  H.  M. 
The  Highest  Daily  Rainfall  in  Germany.  By  H.  Ziemek  (Bied. 
Centr.,  1881,  512). — The  mean  daily  rainfall  in  Germany  is  put  at  too 
low  a  figure,  viz.,  80  mm.  The  rainfall  of  various  places  is  quoted  to 
show  that  the  rainfall  should  be  reckoned  as  at  least  100  ram.  maximum. 
In  Kolberg  102  mm.  have  fallen  in  seven  hours  ;  at  Breslau,  1146  mm. ; 
at  Friederickshof'en,  115*4  mm. ;  and  at  Klausthal,  1487  mm.  have 
fallen  in  a  year,  making  a  daily  maximum  of  115  mm.  The  maximum 
daily  rainfall  of  Poonah  is  889  mm.,  and  that  of  Katskill  487  mm. 
The  greatest  daily  rainfall  in  Germany  occurs  during  the  months 
May  to  October,  and  is  due  to  storms.  E.  W.  P. 

Researches  on  the  Evaporation  of  Exposed  Water  and  that 
in  Soil,  and  on  the  Transpiration  of  Plants.  By  F.  Masure 
(Bied.  Ct'iifr.,  1881,  505— 512).— Water  exposed  to  the  air  in  the 
neighbourhood  of  Orleans  was  found  to  have  evaporated  during  the 
period  August  6  to  November  15,  to  the  amount  of  183  mm.  The 
time  of  exposure  is  divided  into  14  periods,  and  it  appears  that 
between  August  12 — 18,  a  period  during  which  the  weather  was 
remarkably  warm,  dry,  and  stormy,  the  evaporation  reached  a  maxi- 
mum, viz.,  4*1  mm.  Although  the  temperature  may  fall,  yet  the 
decrease  of  evaporation  is  not  in  the  same  ratio,  as  it  is  dependent 
on  other  factors,  of  which  the  following  are  the  chief  : — 

lufiuence — Morning,  Evening,  and  Night. — Evaporation  is  at  a  maxi- 
mum in  the  evening,  at  a  minimum  at  night,  because  at  evening  the  air 
is  warmer  and  drier  than  in  the  morning.  At  night,  the  amount  of  water 
evaporating  is  only  a  tenth  of  that  which  passes  off  during  the  day. 

Influence  of  Weather. — As  was  to  be  expected,  the  amount  of  evapo- 
ration which  took  place  during  the  periods  of  unclouded  skies,  was  more 
than  twice  that  which  occurred  when  the  weather  was  cloudy ;  and 
comparing  the  evaporation  during  the  various  parts  of  the  day  in  the 
fine  period  with  the  same  diurnal  divisions  during  the  cloudy  or  wet 
period,  we  find  that  the  evaporation  was  twice  as  great  during  morn- 
ing, three  times  as  great  during  evening,  and  three  times  as  great 
during  the  night. 

Influence  of  the  Temperature  and  Hygrometrie  Condition  of  the  Air. — 
To  estimate  the  influence  of  temperature,  periods  during  which  the 
hygrometric  conditions  were  the  same  were  compared,  with  the  result 
that  the  higher  the  temperature  is,  so  much  the  greater  is  the  evapo- 
ration ;  and  the  same  may  be  seen  when  the  air  is  damp,  and,  con- 
versely, when  it  is  dry.  Concerning  the  dew  on  the  leaves  of  plants, 
the  author  considers  that  it  is  not  wholly  precipitated  from  the  air, 
but  is  in  part  perspiration  from  the  plant  itself. 

Evaporation  from  the  Soil. — If  the  soil  is  very  wet,  so  that  all  parts 
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of  its  surface  are  moist,  then  more  water  evaporates  than  from  a  like 
surface  of  water  :  if  the  soil  is  not  excessively  damp,  then  the  evapora- 
tion is  equal  to  that  of  a  water-surface ;  if  the  soil  is  dry,  then  evapo- 
ration is  small,  the  amount  varying  with  the  dryness  ;  and  these  facts 
are  dependent  on  mechanical,  physical,  and  chemical  causes.  Firstly, 
capillarity  hinders  evaporation;  the  evaporation  is  dependent  on  the 
surface  exposed  by  a  definite  area  of  soil ;  and  the  hygroscopic  proper- 
ties of  certain  salts  reduce  evaporation  by  retaining  part  of  the  water, 
51  nd  also  by  condensing  atmospheric  moisture.  Soils  lose  more  water 
during  the  morning,  and  less  during  evening  and  night,  than  free 
water. 

Transpiration  of  Planfs. — The  loss  of  weight  experienced  by  a  plant 
growing  in  the  free  air  can,  without  much  error,  be  considered  as  the 
measure  of  transpiration  ;  the  true  transpiration  is,  however,  some- 
what less,  as  the  loss  by  carbonic  acid  must  be  taken  into  account 
before  accurate  determinations  can  be  made.  Experiments  on  immor- 
telles show  that  the  loss  by  transpiration  follows  the  same  laws  as 
those  which  govern  the  evaporation  of  a  like  surface  of  water,  but  to  a 
greater  degree  ;  for  whereas  a  water-surface  lost  182'32  mm.,  the  plants 
lost  590*18  mm.  of  water.  Transpiration  must  be  considered,  not  as  a 
simple  evaporation,  but  as  a  definite  phenomenon  connected  with  vege- 
tation ;  not  only  water,  but  nitrogen,  oxygen,  carbonic  anhydride,  and 
other  volatile  substances  are  transpired,  and  the  amount  of  transpira- 
tion is  in  part  dependent  on  the  temperature,  the  hygrometric  con- 
dition of  the  air,  and  the  direct  action  of  sunlight.  Like  evaporation, 
transpiration  is  greatest  during  the  afternoon  and  evening,  and  is  ten 
times  that  occurring  during  the  night. 

Sunny  or  bright  weather,  high  temperature,  and  dry  air,  greatly 
assist  transpiration.  E.  W.  P. 

Passage  of  Rain  through  the  Soil.  By  A.  Audoynaud  and  B. 
Chauzit  {Ann.  Agronomiqties,  6,  407 — 413). — The  authors  refer  to  a 
previous  paper  on  the  subject  (Ann.  Agron.,  Oct.,  1879).  The  experi- 
ments described  in  this  paper  were  carried  out,  like  the  former  series, 
in  vessels  of  impervious  cement  containing  a  thickness  of  1'5  metre 
of  soil,  the  drainage- water  being  drawn  off  by  a  tap  at  the  bottom. 
The  surface  of  the  exposed  earth  was  5"88  square  metres.  The  rain- 
fall on  this  surface  from  January  1st  to  March  18th,  1880,  was  2,400 
litres ;  the  drainage-water  collected  was  500  litres,  or  0*21  of  the  rain- 
fall. The  total  solid  matter  removed  by  the  water  was  estimated  and 
analysed  on  several  separate  dates.  The  mean  of  all  the  determina- 
tions is  as  follows,  taken  from  the  detailed  analyses  given  in  the 
paper;  the  numbers  in  brackets  signifying  the  number  of  determina- 
tions made  of  each,  constituent : — Total  solid  matter  per  litre,  0"8G1 
gram  (mean  of  19)  ;  silica  and  organic  matter,  0'48  (13)  ;  nitric  acid, 
0-082  (6);  sulphuric  acid,  0-143  (6);  potash,  0-129  (7)  ;  lime,  0-067 
(8)  ;  lime  as  carbonate,  0-047  (4)  ;  magnesia,  0-011  (6) ;  chlorine, 
0-237  (5)  ;  phosphoric  acid  and  oxide  of  iron,  traces.  According  to 
tbese  results,  the  total  solid  matter  removed  from  the  soil  per  hec- 
tare per  annum  would  be  1,300  kilos.,  assuming  a  rainfall  of  0-75  metre, 
and  that  20  per  cent,  of  this  passed  through  the  soil.     On  three  occa- 
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sions,  the  residue  w%s  analysed  with  a  view  to  obtaining  its  proximate 
composition.  The  results  for  February  27  are  as  follow: — Silica  and 
organic  matter,  0"003  ;  carbonate  of  lime,  0'073  ;  other  earthy  carbo- 
nates, 0051  (=  0'156  insoluble  in  water)  ;  potassium  sulphate,  0192  ; 
calcium  sulphate,  0*048;  magnesium  sulphate,  0*024<  (=  total  sul- 
phates, 0"264) ;  potassium  nitrate,  0*047;  sodium  chloride,  0*377 ; 
total  solid  matter,  0*844  gram  per  litre. 

The  quantity  of  nitric  acid  in  the  drainage-water  varies  very  much 
with  the  previous  rainfall,  being  greatest  after  a  spell  of  dry  weather. 
Adopting  0*022  gram  per  litre  as  the  average,  it  would  amount  to 
33  kilos,  of  nitric  acid  removed  per  hectare  per  annum.  It  is,  how- 
ever, probable  that  more  than  this  amount  is  yearly  carried  down 
into  the  soil  by  rain.  The  potash  removed  per  annum  amounts  to 
about  2T*  o^  t^^t  contained  in  the  soil.  Although  only  a  trace  of 
phosphoric  acid  was  dissolved  by  the  drainage-water,  the  soil  was 
capable  of  growing  a  good  crop  of  wheat.  J.  M.  H.  M. 

Mode  of  Optically  Demonstrating  the  Permeability  of  a  Soil 
for  Air.  By  J.  Soxka  (C/i em.  Centr.,  1881,  427 — 430). — The  forma- 
tion of  carbonic  anhydride  and  nitric  acid  is  said  to  be  intimately 
connected  with  the  difPerent  volume  and  size  of  the  pores  in  the  soil. 
The  exhalation  of  a  soil  and  its  permeability  for  water  and  property 
of  conducting  heat  also  depend  on  the  constitution  of  the  pores. 
Mayer  has  shown  that  the  essential  differences  in  the  porosity  of  a  soil 
consist  not  so  much  in  the  total  quantity  of  pores  present  as  in  their 
size  and  width,  and  that  the  absorptive  power  of  a  soil  for  water 
depends  largely  on  this  circumstance.  The  same  applies  to  the  absorp- 
tive power  of  a  soil  for  air. 

Renk  has  made  a  series  of  experiments  with  a  view  of  ascertaining 
the  permeability  of  several  soils  for  air  by  measuring  the  quantity  of 
the  latter  when  forced  through  soil  in  a  given  time  and  at  a  deter- 
minate pressure. 

The  author  proposes  to  pass  gas  through  the  soil,  so  that  on  its 
efiBux  it  can  be  collected  and  burnt.  He  has  constructed  an  apparatus 
to  demonstrate  this  effect  optically.  As  the  permeability  of  a  soil  for 
air  is  greater,  so  the  quantity  of  gas  which  passes  through  the  soil  at 
a  certain  time  and  pressure  is  greater,  the  gas  when  burnt  exhibiting 
a  larger  and  more  luminous  flame.  D.  B. 

Manuring  Experiments  at  the  Experimental  Station  at 
Gottingen.  By  G.  Drechsler  (IJied.  Centr.,  1881,  524—531).— 
The  experiments  on  sugar-beet  herein  described  were  made  during 
the  years  1877 — 80,  and  were  a  continuation  of  those  before  described 
(Abstr.,  1881,  922),  whereby  it  was  hoped  to  determine  the  cor- 
rections to  be  applied  to  field  experiments.  In  1877  the  effect  of  a 
double  supply  of  Chili  saltpetre  in  conjunction  with  superphosphate 
was  tried,  and  it  was  found  that  the  increased  supply  of  nitrogen  thus 
given  produced  no  marked  effect,  and  that  the  unmanured  plots  gave 
a  higher  yield  than  those  manured  with  superphosphate.  The  reason 
of  these  results  cannot  be  correctly  explained,  and  no  duplicate  ex- 
periments existed  to  control  the  results  of  the  originals.     In  another 
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series  of  experiments,  tlie  double  supply  of  nii^ogen  produced  the 
highest  yield,  and  the  single  supply  a  higher  yield  than  the  simple 
phosphoric  acid  manuring.  But  still  the  unmanured  plot  was  found 
to  have  produced  more  than  some  of  those  which  had  been  manured. 

The  experiments  of  1879  were  also  uncertain  as  regards  the  conclu- 
sions to  be  drawn  from  them.  The  author  attempts  to  introduce  a 
correction,  and  calculates  from  the  actual  what  the  true  yield  should 
be.  This  calculation  is  rendered  necessary  by  reason  of  the  failure  of 
some  of  the  roots.  The  weight  of  the  missing  roots  is  considered  to 
be  three-fourths  of  the  mean  weight  of  the  roots  actually  harvested, 
and  this  figure  is  then  added  to  that  representing  the  weight  of  the 
crop.  On  the  whole,  in  this  year,  manuring  increased  the  yield  con- 
siderably, but  the  quantity  of  sugar  was  not  increased,  in  fact  excess 
of  nitrogen  decreased  its  percentage  in  the  juice. 

In  1880  the  variations  in  yield  of  one  plot  from  the  other,  when 
manured  alike,  were  so  different,  even  when  the  correction  was  applied, 
that  but  little  reliance  can  be  placed  on  the  results.  This  variation 
was  most  probably  due  to  differences  in  the  soil,  and  also  to  external 
influences  on  the  growth  of  the  roots,  which  influences  produced  a 
greater  effect  than  the  manures. 

However,  taking  the  results  as  they  stand,  precipitated  phosphate 
seems  to  have  been  the  most  beneficial,  and  the  amount  of  sugar  does 
not  appear  to  be  affected.  According  to  the  author,  all  experiments 
with  roots,  in  which  the  roots  are  small,  and  the  numbers  contained 
in  the  plots  differ  widely,  even  after  application  of  a  correction,  are  to 
be  considered  as  failures.  Tollens,  who  made  the  sugar  analyses  of 
the  above  roots,  considers  that  manuring  has  no  direct  influence  on 
the  amount  of  sugar,  but  that  nitrogenous  manures  cause  the  roots  to 
be  large  and  strong.  E.  W.  P. 

Comparison  of  Fine-grained  with  Coarse-grained  Super- 
phosphate. By  F.  Fahsky  {Bied.  Centr.,  1881,  565). — Fine-grained 
superphosphate  contains  less  soluble  phosphate  than  coarse-grained, 
therefore  unequally  grained  superphosphates  must  be  well  mixed  to 
produce  good  results.  Also  the  fine  grained  loses  its  soluble  phos- 
phate most  easily,  becoming  "  reduced."  To  obtain  the  best  results 
with  this  last,  it  must  be  thickly  spread,  and  causes  the  sprouting  of 
the  grain  to  be  more  regular,  and  is  best  adapted  for  such  seeds  as 
are  to  be  thickly  sown  ;  it  should  be  put  in  with  the  seed,  or  else 
much  phosphoric  acid  is  lost. 

The  coarse-grained  may  be  used  when  the  sowing  is  wide. 

E.  W.  P. 

Results  of  Experiments  on  the  Relative  Value  of  Soluble 
and  Insoluble  Phosphates.  (Bied.  Centr.,  1881,  518.)— The  ex- 
periments undertaken  by  the  Rochester  Farmers'  Club  on  a  two  feet 
deep  sandy  loam  (subsoil  chalk)  containing  'N  =  0"21,  KjO  =  008, 
P2O5  =  0"12  per  cent.,  were  made  with  the  object  of  testing  the  value  of 
various  forms  of  superphosphate  as  compared  with  insoluble  phosphate, 
on  the  growth  of  swedes.  The  maximum  yield  was  obtained  by  the 
use  of  dissolved  bones,  the  minimum  by  the  use  of  finely  powdered 


VEGETABLE  PHYSIOLOGY  AND  AGRICULTURE.  91 

raw  bones.     Several  ..of  the  mantired  plots  are  below  the  nninanured 
plot  in  yield.  E.  W.  P. 

Experiments  on  the  Application  of  Various  Phosphates  as 
Manure  for  Swedes.  By  J.  W.  Kimber  {Bied.  Centr.,  1881,  519 — 
521). — Bone-meal,  dissolved  eoprolite,  coprolite  powder,  precipitated 
phosphate,  &c.,  were  applied  in  equal  money  value  as  manures  on  plots 
^  acre  ;  dissolved  bones  produced  the  best,  and  powdered  phosphorite 
the  worst  crop.  That  coprolite  powder  produced  a  better  crop  than 
bone-meal  is  explained  by  the  fact  that  the  latter  being  very  light, 
great  difficulty  was  experienced  in  introducing  it  evenly  into  the 
heavy  soil.  The  precipitated  phosphate  was  heavy  and  lumpy, 
and  therefore  it  was  less  active  than  superphosphate  or  dissolved 
bones.  E.  W.  P. 

Experiments  on  Turnips  with  Soluble  and  Insoluble  Phos- 
phates. By  E.  W.  Prevost  {Bied.  Centr.,  1881,  516— 518).— The 
experiments  made  on  soil  containing  9*4  per  cent,  chalk  were  divided 
into  two  sets.  In  the  one  superphosphate  and  insoluble  phosphate, 
finely  ground,  were  applied  in  such  quantities  that  the  roots  should 
receive  equal  amounts  of  phosphoric  anhydride,  taking  3  cwt.  of  27"6 
per  cent,  superphosphate  as  the  basis  ;  in  the  second  series,  equal 
quantities  as  regards  money  value  were  applied,  again  taking  3  cwt. 
superphosphate  as  basis.  The  plots  were  Jg.  acre,  and  were  in  tripli- 
cate in  both  cases,  the  roots  being  drilled  in  in  four  rows. 

Taking  the  average  yield  of  the  crops,  the  following  were  the 
results  : — When  the  manures  were  applied  in  quantities  containing 
equivalent  amounts  of  phosphoric  acid,  the  increase  in  yield  over 
the  unmanured  plots  was,  in  the  case  of  insoluble  phosphate,  about 
18  per  cent.,  in  the  case  of  superphosphate  about  29  per  cent.  When 
the  quantities  of  manures  added  were  of  equal  money  value,  then  the 
increase  over  the  unmanured  plots  was  respectively  30  and  53  per 
cent.  Analyses  of  the  roots  showed  that  those  grown  under  the 
influence  of  the  insoluble  phosphate,  although  smaller,  contained  less 
water  and  more  sugar  than  those  grown  with  superphosphate.  A 
theoretical  calculation  of  the  feeding  values  of  the  crops,  after  de- 
duction of  the  expenses  of  manures,  is  made,  whereby  it  is  shown 
that  the  crop  grown  with  insoluble  phosphate  is  of  an  absolutely 
higher  value  than  that  given  with  superphosphate.  E.  W.  P. 

Comparative  Value  of  "  Reduced  "  and  "  Soluble "  Phos- 
phoric Acid  in  Superphosphates.  By  M.  Marker  {Chem.  Oe-atr., 
1881,  446). — Precijntated  Calcium  Phosphate. —  In  reference  to  the 
yield  of  corn  and  production  of  straw,  this  is  equal  in  manurial  value 
to  superphosphates  with  an  equal  quantity  of  soluble  phosphoric  acid. 
Potatoes  and  other  fleshy  roots,  however,  give  the  largest  yield  with 
superphosphates. 

Kladnophosphate. — The  preceding  applies  also  to  this  manure. 

Superphosphates  prepared  from  Lahn  Phosphorites  ivith  "  Reduced  " 
Phosphoric  Acid. — In  some  cases  these  superphosphates  have  been  as 
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effective  as  soluble  superphosphates ;  they  are,  however,   inferior  in 
value  to  the  above  phosphates. 

Half  phosphates  contaiuing  exclusively  dicalcium  phosphate  cannot 
be  prepared  by  decomposing  with  a  minimum  quantity  of  sulphuric 
acid,  which  only  partially  converts  the  basic  calcium  phosphate  into 
soluble  phosphoric  acid,  leaving  the  remainder  unaltered.  At  times, 
however,  half  phosphates  have  compared  favourably  with  soluble 
superphosphate,  a  circumstance  which  proves  that  a  smaller  addition 
of  phosphoric  acid  would  often  have  given  equally  good  results. 

D.  B. 

Phosphorite  as  a  Manure.  By  L.  Siegfried  (Bied.  Gentr.,  1881, 
566). — Osteolite  and  phospliorite  from  Edelsberg,  of  a  light  colour,  and 
almost  free  from  iron,  alumina,  and  magnesia,  are  easily  decomposed, 
and  are  therefore  well  adapted  for  composting.  The  value  of  tri- 
calcium  phosphate  in  phosphorite  is  about  a  halfpenny  a  pound, 
whereas  that  in  steamed  bone-meal  about  l^d.,  when  the  nitrogen  is 
taken  into  account,  but  otherwise  it  is  to  be  reckoned  at  ^d. 

E.  W.  P. 

Manuring  with  Kainite.  By  H.  G.  (Bied.  Gentr.,  1881,  568).— 
Kainite,  by  destroying  the  caterpillars,  proved  itself  a  good  manure 
for  meadow  lands,  especially  as  regai'ds  the  clovers.  It  seems  also  to 
be  harmful  to  snails  and  worms.    ^  E.  W.  P. 

Manures.  By  M.  Serret  {Ann.  Agronomiques,  6,  391 — 392). — 
Some  years  ago  Serret  applied  a  large  quantity  of  sodium  nitrate  to 
a  pasture.  The  hay  crop  was  magniticent,  but  the  animals  fed,  on  it 
suffered  much  from  thirst,  excess  of  urine,  &c.  Since  then,  he  has 
used  chemical  manures  only  in  admixtures  with  vegetable  compost,  with 
good  results.  He  adheres  to  Liebig's  proposition,  that  everything  con- 
stituent to  the  plant  should  be  returned  to  the  soil.  J.  M.  H.  M. 

Value  of  the  Waters  of  the  Is6re  and  Durance  for  Agricul- 
tural Purposes,  By  de  Gaspakin  (Compt.  rend.,  93,  453 — 455). — 
The  following  table  gives  the  amount  of  the  principal  constituents  in 
parts  per  million  : — 

Isere.                                 Durance. 
, ^  ^ . ^ 

I.  II.  III.  IV. 

Sulphuric  acid    26-8  50-9  47-9  86-4 

Carbonic  acid 77-3  102-2  101-0  101-2 

Hydrochloric  acid  . .        —  145  12-3  14-3 

Lime 50-9  75-0  79*6  90-9 

Magnesia 10-9  21-0  13-0  24-3 

Soda —  12-4  10-5  122 


165-9  276-0  264-3  329-3 

Sample  No.  1  was  taken  in  June,  1881,  when  the  river  was  swollen 
by  the  melting  of  the  snows ;  No.  2  in  August,  when  the  river  was  very 
low;  No.  3  in  July,  1881,  when  the  river  was  full ;  and  No,  4  in  Decem- 
ber, 1879.  In  J  une,  1881,  the  Isere  contained  1  gram  of  suspended  matter 
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per  litre  ;  in  August  it  coutained  2  grams  per  litre.     The  composition 

of  the  suspended   matter   in   both  rivers   is  given  in   the  following 

table : — 

Isfere.  Durance. 

Insoluble  residue 57G00  47-280 

Calcium  carbonate    30-410  42-580 

Magnesium  carbonate  ....        1-710  1-040 

Potafih    0-055  0-072 

Ferric  oxide 5-980  6-l>25 

Alumina 2-330  1489 

Combined   water,   organic 

matter,  &c 1'915  1-614 


10000  100-00 

The  argillaceous  and  calcareous  character  of  the  suspended  matter 
renders  the  water  of  both  rivers  suitable  for  the  irrigation  of  light  and 
gravelly  soils.  Both  rivers  are,  from  an  agricultural  point  of  view, 
deficient  in  organic  matter.  C.  H.  B. 

Manuring  of  Fruit  Trees.  By  Noack-Bessungen  (Bied.  Centr., 
1881,  5G8). — Manure  should  be  applied  to  fruit  trees  during  the  period 
of  active  growth,  in  the  liquid  form.  Nitrogenous  manures  are  requi- 
site for  backward,  but  potash  and  phosphoric  acid  for  forward  trees, 
as  the  first  class  of  manures  aids  the  growth  of  the  tree,  the  last,  the 
bloom,  the  sugar  in  the  fruit,  and  the  ripening  of  the  wood. 

E.  W.  P. 

Manuring  of  Potatoes  and  Sugar-Beet.  By  E.  "Wildt  (Bied. 
Centr.,  1881,  521 — 5-24). — It  was  considered  that  the  quantities  of 
phosphoric  acid  and  nitrogen  (viz.,  20  kilos,  and  75  kilos,  per  morgen), 
stated  by  Miircker  to  be  necessary  for  the  above  crops,  are  too  great. 
Therefore  in  Posen,  at  seven  stations,  experiments  were  instituted,  using 
only  10  kilos,  soluble  phosphate  and  5  kilos,  nitrogen ;  100  centners  of 
stable  manure  was  also  employed.  Generally  speaking,  the  action  of 
the  artificial  manures,  compared  with  that  of  stable  manure,  was  too 
low,  and  from  the  tables  representing  the  yields  at  the  various  stations 
we  may  conclude  that  on  the  whole  in  Posen  1 0  kilos,  phosphoiic  acid 
with  5  kilos,  nitrogen,  or  100  centners  stable  manure  together  with 
10  kilos,  phosporic  acid,  are  suflScient  to  produce  a  satisfactory  yield  of 
potatoes  ;  and  that  for  beet  the  best  mixture  consists  of  20  kilos,  phos- 
phoric acid  and  10  kilos,  nitrogen.  E.  W.  P. 

Employment  of  Box-Trees  in  Agriculture.  By  J.  Pierre  and 
T.  Serane  (Bied.  Centr.,  1881,  569). — Box-trees,  as  they  contain  in 
the  green  state  1-17  per  cent,  nitrogen,  whilst  stable  manure  contains 
only  041,  iire  recommended  as  a  manure,  and  the  twigs  of  this  tree 
can  be  used  as  a  litter  in  conjunction  with  straw.  E.  W.  P. 

Preparation  of  "  Manure-meal."  (B!ed.  Centr.,  1881,  566).— 
A  short  description  of  the  process  employed  for  converting  fat  and 
bones  into  a  manure  by  the  Liebig's  Extract  of  Meat  Company.     The 
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manure  contains  7 — 9  per  cent,  moisture,  5*5 — 7*5  N,  12 — 17  per  cent. 
P2O5,  and  the  output  is  about  80,000  kilos,  daily.  Flesh-meal,  from 
the  residues  from  the  meat-extract  process,  and  to  which  sodium  phos- 
phate and  potassium  chloride  are  added,  contains  7 — 9  per  cent,  water, 
13  per  cent,  nitrogen,  11 — 14  per  cent,  fat,  and  5  per  cent.  ash. 

E.  W.  P. 


Analytical  Chemistry. 


Estimation  of  Chlorate  in  Hypochlorites.  By  E.  Dreyfus 
(Bull.  Soc.  Chim.  [2],  36,  202— 205).— This  method  is  based  on  the  fact 
that  stannous  chloride  reduces  a  boiling  acid  solution  of  cupric  chloride 
to  cuprous  chloride,  the  reduction  being  complete  when  the  liquid 
becomes  colourless.  The  solutions  required  are  (1)  a  solution  of  copper 
sulphate,  containing  39 — 40  grams  per  litre ;  (2)  an  acid  solution  of 
stannous  chloride,  prepared  by  dissolving  15  grams  in  200  c.c.  hydro- 
chloric acid,  and  diluting  to  1  litre;  (3)  a  solution  of  5*917  grams 
potassium  chlorate  in  1  litre  of  water  (1  c.c.  =  0"005  calcium  chlorate). 
To  determine  the  relation  between  the  copper  solution  and  the  solution 
of  the  chlorate,  10  c.c.  of  the  former  are  placed  in  a  flask,  mixed  with 
60  c.c.  pure  hydrochloric  acid,  heated  to  boiling,  and  stannous  chloride 
then  added,  until  the  solution  is  just  decolorised.  To  the  colourless 
liquid  5  c.c.  of  the  chlorate  solution  are  then  added,  and  the  amount 
of  copper  oxidised  determined  by  means  of  the  stannous  chloride. 
The  relation  between  the  copper  and  potassium  chlorate  solutions 
should  be  redetermined  from  time  to  time. 

10  grams  of  bleaching  powder  are  suspended  in  100  c.c.  of  water, 
and  a  slight  excess  of  ammonia  gradually  added.  The  liquid  is  then 
boiled  to  expel  excess  of  ammonia,  transferred  to  a  250  c.c.  flask,  and 
the  precipitate  allowed  to  settle.  The  addition  of  a  small  quantity  of 
potash  to  the  ammoniacal  liquid  causes  the  precipitate  to  settle  much 
more  rapidly.  10  c.c.  of  the  copper  solution  are  mixed  with  50  c.c. 
hydrochloric  acid,  heated  to  boiling,  and  decolorised  by  addition  of 
stannous  chloride ;  50  c.c.  of  the  clear  solution  to  be  tested  are  then 
added,  the  liquid  again  boiled  and  titrated  with  stannous  chloride. 
From  the  numbers  thus  obtained,  the  amount  of  calcium  chlorate  in 
the  bleaching  powder  can  be  readily  calculated.  This  process  is 
equally  applicable  to  solutions  of  hypochlorites.  C.  H.  B. 

Volumetric  Estimation  of  Phosphoric  Acid.  By  E.  Pereot 
(Compt.  rend.,  93,  495 — 496). — Two  solutions  are  prepared,  one  by 
dissolving  6'85  grams  silver  nitrate  in  a  litre  of  water,  and  the  other 
by  dissolving  5"414  grams  pure  sodium  chloride  in  two  litres  of  water. 
The  insoluble  phosphate  is  treated  with  nitric  acid  of  sp.  gr.  1'030, 
and  the  solution  filtered  from  insoluble  matter.  The  filtrate  is  then 
rendered  alkaline  with  ammonia,  the  precipitated  phosphates  are  filtered 
off,  carefully  washed,  and  then  treated  with  acetic  acid,  which  dis- 
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solves  only  the  calcium  and  magnesium  phosphates.  The  insoluble 
iron  and  aluminium  phosphates  are  washed  with  dilute  acetic  acid,  and 
ammonia  is  added  to  the  solution  of  calcium  and  magnesium  phos- 
phates, until  a  slight  permanent  precipitate  is  formed ;  this  is  dis- 
solved by  addition  of  a  drop  of  acetic  acid,  and  100  c.c.  of  the  silver 
solution  are  run  in  from  a  pipette.  The  precipitate  of  silver  phosphate 
is  then  allowed  to  settle,  and  the  excess  of  silver  solution  determined 
by  means  of  the  solution  of  sodium  chloride.  To  estimate  soluble 
phosphates,  the  mineral  is  treated  with  water,  without  the  addition  of 
acid.  Retrograde  phosphoric  acid  is  dissolved  by  means  of  citric  acid 
in  the  usual  way.  C.  H.  B. 

Sodium  Cobalt  Nitrite  as  a  Test  for  Potassium.  By  C.  O. 
CuRTMAN  (Ber.,  14,  1951 — 1952). — The  dark  purple  solution  which 
is  formed  when  cobalt  nitrate*  is  dissolved  in  a  saturated  solution  of 
sodium  nitrite  (10  parts),  slightly  acidified  with  acetic  acid,  yields 
an  immediate  yellow  precipitate  with  concentrated  solutions  of 
potassium,  ammonium,  rubidium,  and  caesium.  The  presence  of 
lithium,  barium,  calcium,  or  strontium  salts  does  not  interfere  with 
the  reaction.     Potassium  iodide  must  be  removed,  if  it  is  present. 

w.  c.  w. 

Estimation  of  Potassium  in  Potassium  Salts  and  in  Manures. 

By  A.  RoussELOT  (Ball.  Soc.  Chim.  [2],  36,  200— 202).— Dissolve 
10  grams  of  the  substance  in  a  litre  of  water ;  if  the  potassium  is 
present  as  sulphate,  take  125  c.c.  of  this,  or  if  as  chloride,  nitrate, 
&c.,  250  c.c. ;  boil  for  some  minutes,  and  add  20  c.c.  or  if  the 
potassium  exists  as  sulphate,  50  c.c.  of  a  5  per  cent,  solution  of 
baryta.  Then  pass  a  current  of  carbonic  anhydride  into  the  liquid, 
boil  for  balf-an-hour,  and  allow  to  stand  for  some  time.  Filter,  wash, 
and  dilute  the  filtrate  to  500  c.c.  To  determine  the  potassium,  if 
present  as  sulphate,  take  200  c.c.  of  the  original  solution ;  or  if 
present  as  chloride,  &c.,  100  c.c. ;  add  40  c.c.  of  a  10  percent,  solution 
of  platinum  tetrachloride,  evaporate  to  dryness  on  a  water- bath,  take 
up  with  alcohol  of  60°,  containing  10  per  cent,  of  ether,  and  wash  the 
precipitate  with  the  same  liquid.  This  mixture  of  alcohol  and  ether 
may  be  replaced  by  a  saturated  aqueous  solution  of  potassium  platino- 
chloride.  The  precipitated  platinochloride  is  dissolved  in  hot  water, 
and  the  boiling  solution  poured  into  a  porcelain  dish  containing  a 
boiling  solution  of  2  grams  sodium  formate,  in  500  c.c.  of  water. 
Boil  for  15  minutes,  wash  the  precipitated  platinum  first  with  dilute 
hydrochloric  acid,  then  with  water,  ignite  and  weigh. 

To  apply  this  method  in  the  analysis  of  manures,  extract  10  grams 
of  the  latter  completely  with  water,  filter,  and  make  up  to  1  litre. 
Take  out  a  quantity  corresponding  with  1"25 — 5  grams  of  the  manure, 
add  baryta-water,  boil  for  at  least  30  minutes,  in  order  to  expel 
all  the  ammonia,  and  completely  precipitate  the  phosphoric  and  sul- 
phuric acids,  then  pass  a  current  of  carbonic  anhydride  into  the  liquid, 
and  proceed  as  above.  C.  H.  B. 

*  The  xise  o£  sodium  cobalt  nitrite  as  a  reagent  for  potassium  has  already  been 
suggested  by  L.  de  Koninck  {Zeits.  Anal.  Chem.,  1881,  390). 
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Analysis  of  Commercial  Potassium  Iodide.  By  0.  Kaspar 
(Analyst,  6,  203). — A  normal  solution  of  mercuric  chloride  is  prepared 
by  dissolving  2"71  grams  HgCU  in  cold  water  (1  c.c.  =  0'06643  gram 
KI).  10  grams  potassium  iodide  are  dissolved  in  50  c.c.  water,  and 
to  5  c.c.  of  this  solution  the  mercuric  chloride  is  added  until  a  per- 
manent  reddish-yellow  opalescence  appears,  at  which  point  all  the 
iodide  is  converted  into  the  double  mercuric  potassium  iodide,  HgCl2  + 
4KI  =  Hgl2.2KI  +  2KC1.  It  is  advisable  to  prepare  the  mercuric 
chloride  solution  as  it  is  required.  L.  T.  O'S. 

Determination    of   Potassium    Sulphate    in    Kainite.      By 

H.  Precht  (Chem.  Centr.,  1881,  201). — The  author  makes  use  of  the 
circumstance  that  kainite  occurs  in  mines  in  conjunction  with  rock- 
salt,  the  quantity  of  the  latter  varying  considerably,  whereas  the 
quantity  of  anhydride  and  alumina  is  the  sarae  in  different  layers  of 
the  rock.     As  kainite  corresponding  with  the  formula 

KaSCMgSOi.MgCU  +  6H2O 

contains  14"28  per  cent,  chlorine,  and  60'61  per  cent,  when  associated 
with  rock-salt,  this  difference  affords  a  means  of  ascertaining  with 
accuracy  the  amount  of  potassium  sulphate.  An  increase  of  1  per 
cent,  in  chlorine  decreases  the  quantity  of  potassium  sulphate  by 
0"76  per  cent.,  the  sodium  chloride  is  simultaneously  increased  2'16 
per  cent.  The  chlorine  is  determined  volumetrically,  and  if  kainite  is 
free  from  carnallite  very  accurate  results  may  be  obtained,  agreeing 
within  0*3  per  cent,  or  less  with  the  determination  of  potassium  sul- 
phate by  precipitation  as  platinum  salt.  D.  B. 

Plastering  of  Wine.  By  Jay  (Bied.  Centr.,  1881,  574).— To 
determine  the  extent  of  "  plastering  "  which  the  wine  has  undergone, 
and  which  is  permitted  only  to  the  extent  that  not  more  than  2  grams 
potassium  sulphate  shall  be  contained  in  the  litre,  5*9695  grams  barium 
chloride  are  dissolved  in  900  c.c.  water,  and  20  c.c.  concentrated 
hydrochloric  acid  having  been  added,  the  whole  is  made  up  to  a  litre. 
20  c.c.  of  this  solution  are  equivalent  to  2  grams  K2SO4  per  litre  when 
50  c.c.  of  the  wine  are  employed.  If  on  the  addition  of  20  c.c.  barium 
solution  to  50  c.c.  of  wine  the  whole  of  the  sulphate  is  not  precipitated, 
then  the  wine  is  to  be  rejected.  E.  W.  P. 

Determination  of  Alum  and  Gypsum  in  Wine.  By  Louvet 
(Gliem.  Centr.,  1881,  252). — 200  c.c.  wine  are  evaporated  to  dryness, 
incinerated  and  ignited,  and  the  ash  is  fused  in  a  platinum  crucible 
with  3  grams  sodium  carbonate,  whereby  the  lime,  magnesia,  and 
ferric  oxide  are  converted  into  insoluble  carbonates.  The  mass  is 
dissolved  in  water  and  the  solution  filtered.  As  the  solution  may 
contain  sodium  aluminate,  it  is  acidified  with  hydrochloric  acid, 
treated  with  a  large  excess  of  sodium  carbonate,  and  the  ahimina  col- 
lected on  a  tared  filter.  The  filtrate  contains  all  the  alkaline  bases.  The 
insoluble  portion  of  the  fused  mass  containing  the  chief  portion  of  the 
aluminium  is  fused  with  a  few  grams  of  pure  soda,  and  the  fused 
product  digested  several  times  with  water.     The  solutions  are  mixed: 
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together,  and  treated  for  aluminium  as  above  mentioned.  The  preci- 
pitate is  collected  on  the  tared  filter  previously  used,  after  being 
washed  several  times  with  distilled  water  by  decantation.  It  is  then 
dried,  ignited,  and  weighed.  In  order  to  determine  gypsum  in  wine, 
Marty  ignites  the  evaporated  residue,  and  treats  the  ash  with  very 
dilute  nitric  acid.  The  mixture  is  tlien  filtered,  precipitated  with 
barium  chloride,  and  weighed  as  barium  sulphate.  D.  B. 

Precipitation  of  Barium  Sulphate.  By  T.  CC.  Sloanb  (Chem. 
Neios,  44,  221). — To  insure  the  formation  of  a  precipitate  which  will 
not  pass  through  tho  filter-paper  when  sulphuric  acid  is  precipitated 
as  barium  sulpliate,  the  solution  should  be  barely  acid,  and  at  nearly 
boiling  heat.  The  precipitate  is  often  discoloured  by  the  presence  of 
iron,  from  which  it  is  freed  by  allowing  the  precipitate  to  settle, 
decanting  the  clear  supernatant  solution,  boiling  the  precipitate  with 
5 — 10  c.c.  hydrochloric  acid,  neutralising  with  ammonia,  and  acidify- 
ing.    A  perfectly  white  precipitate  free  from  iron  is  thus  obtained. 

L.  T.  O'S. 

Separation  of  Magnesium  from  Calcium,  Iron,  and  Alkalis. 
By  H.  Hagkr  (Chem.  Centr.,  1881,  4G8 — 4(59). — Magnesium  oxalate  is 
soluble  in  oxalic  acid  in  the  cold,  and  does  not  separate  out  at  all  if 
the  solution  is  mixed  with  glycerol,  but  is  precipitated  completely  on 
boiling  for  five  minutes.  Advantage  is  taken  of  this  fact  to  separate 
magnesium  from  other  metals.  If  calcium  is  present,  both  metals 
existing  as  carbonates,  the  finely-powdered  sample  is  mixed  with  ten 
times  its  weight  of  glycerol  and  a  little  water,  and  then  with  excess 
of  a  5  per  cent,  solution  of  oxalic  acid :  after  standing  for  half  an 
hour,  the  mixture  is  filtered  from  insoluble  calcium  oxalate,  which  is 
washed  and  weighed :  the  filtrate  is  boiled  for  ten  minutes  and  then 
filtered  hot,  and  the  magnesium  oxalate  collected  and  washed.  Both 
the  oxalates  may  of  course  be  converted  into  oxides  before  weighing. 
Should  the  calcium  and  magnesium  be  present  at  first  in  solution,  this 
is  to  be  mixed  with  glycerol  after  neutralisation,  and  treated  with 
ammonium  oxalate  and  oxalic  acid  to  strongly  acid  reaction,  the  process 
being  then  carried  out  as  before.  To  separate  magnesium  from  iron, 
both  being  in  solution  as  salts,  the  liquid  is  treated  with  glycerol,  then 
with  excess  of  ammonium  oxalate  and  oxalic  acid ;  after  boiling  and 
separating  the  magnesium  oxalate,  the  filtrate  is  boiled  with  excess  of 
ammonium  carbonate,  evaporated,  and  the  glycerol  taken  up  with 
alcohol,  the  insoluble  ferric  hydrate  being  then  washed  and  weighed 
in  the  ordinary  way.  J.  K.  C. 

Separation  of  Cadmium  and  Zinc.  By  Kupfferschlaeger 
(Chem.  Centr.,  1881,  470). — A  polished  zinc  plate  is  introduced  into 
the  neutral  solution  of  the  two  metals,  and  allowed  to  remain  until 
the  whole  of  the  cadmium  is  precipitated ;  it  can  then  be  filtered  ofl: 
and  weighed,  the  loss  of  weight  undergone  by  the  zinc  plate  serving 
as  control.  J.  K.   C. 

Determination  and  Separation  of  Metals.  By  Beilstein  and 
L.  Jawein   (Chem.  Centr.,  1>:81,   251). — I.  Direct  Separation  of  Man- 
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ganese  from  Iron. — The  authors  recommend  the  following  methods  : — 
1.  The  first  method  depends  on  the  fact  that  iodine  pi-ecipitates  the 
whole  of  the  manganese  from  a  solution  of  potassium  manganicyanide 
in  the  cold,  whilst  iron  is  not  precipitated  from  the  analogous  com- 
pound. 2.  The  second  method  is  based  on  the  property  which 
manganese  salts  possess  of  being  precipitated  as  MnOa  when  heated 
with  nitric  acid  and  potassium  chloi'ate. 

II.  Quantitative  Determination  of  Zinc. — The  solution  of  zinc  acidified 
with  nitric  or  sulphuric  acid  is  treated  with  soda  until  the  com- 
mencement of  the  precipitation ;  potassium  cyanide  is  then  added 
until  the  solution  becomes  clear,  and  platinum  electrodes  connected 
with  four  Bunsen  cells  are  placed  into  the  solution.  After  precipita- 
tion the  electrode  is  taken  out,  the  zinc  washed  with  water,  then  with 
alcohol,  and  finally  with  ether.  It  is  then  dried  over  sulphuric  acid, 
weighed,  and  the  zinc  is  dissolved  in  hydrochloric  and  nitric  acids. 
The  electrode  is  again  placed  in  the  solution,  in  order  to  secure  the 
complete  precipitation  of  the  zinc. 

III.  Quantitative  Determination  of  Cadmium. — The  nitric  acid  so- 
lution of  cadmium  is  neutralised  with  potash,  and  potassium  cyanide 
is  added  until  the  |)recipitate  first  formed  is  redissolved.  The  vessel 
containing  the  solution  is  then  placed  into  cold  water,  and  the 
electrodes  are  introduced,  the  decomposing  cell  being  covered  with 
a  glass  cover. 

The  authors  use  three  Bunsen  cells.  The  cadmium  deposited  at 
the  cathode  is  washed  with  water,  then  with  alcohol,  and  finally 
dried.  D.  B. 

Estimation  of  Ferrous  Oxide  in  the  presence  of  Ferric 
Oxide,  Organic  Acids,  and  Sugar.  By  J.  M.  Eder  (Chem.  Centr., 
1881,  469). — This  method  depends  on  the  fact  that  potassio-ferrous 
oxalate  precipitates  metallic  silver  from  a  solution  of  the  nitrate, 
being  converted  into  ferric  salt  in  presence  of  a  sufficient  quantity  of 
silver  nitrate  ;  when  the  solution  contains  tartaric  acid  the  precipitated 
silver  is  free  from  oxalate,  and  can  be  at  once  weighed.  The  process 
is  carried  out  as  follows :  — The  feebly  acid  liquid  is  treated  with 
excess  of  neutral  potassium  oxalate,  and  then  with  excess  of  silver 
nitrate.  After  a  few  minutes,  tartaric  acid  is  added  to  prevent  the 
precipitation  of  ferric  oxide  by  ammonia,  and  then  excess  of  ammonia 
with  a  little  ammonium  chloride.  The  latter  serves  to  cause  the 
precipitated  silver  to  flake  together ;  the  silver  is  then  washed  with 
ammonia  and  ammonium  chloride  and  weighed.  The  presence  of 
chlorides  does  not  affect  the  result  so  long  as  silver  nitrate  is  added  in 
excess.  J.  K.  C. 

Colorimetric  Estimation  of  Carbon  in  Iron.  By  Eggeetz 
{Ghem.  News,  44,  173 — 17o). — An  accuracy  of  nearly  O'Ol  per  cent, 
being  now  required  in  the  estimation  of  carbon  in  iron,  greater  atten- 
tion must  be  paid  to  the  details  of  the  colorimetric  process.  The 
nitric  acid  and  water  used  should  be  entirely  free  from  chlorine ;  to 
01  gram  iron  containing  a  lower  amount  of  carbon  than  0"25  per 
cent.,  add  2'5  c.c.  nitric  acid  ;  with  carbon  of  0'3  per  cent,  use  3  c.c, 
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with  carbon  0"5  per  cent,  use  3*5  c.c,  and  for  carbon  0*8  per  cent,  use 

4  c.c.  nitric   acid.      For  steel  with  a  greater  amount  of  carbon  take 

5  c.c.  nitric  acid,  as  also  for  white  cast-iron,  but  only  O'Oo  gram  of  it 
should  bo  weighed  with  great  accuracy.  For  normal  solutions,  use 
mixtures  of  chlorides  of  iron,  copper,  and  cobalt  in  hydrochloric  acid, 
and  diluted  to  the  standard  strengths  required  :  these  solutions  are 
quite  permanent.  The  size  of  the  measuring  tubes,  condition  of  the 
light,  addition  of  equal  volumes  of  water,  &c.,  are  points  which  of 
course  must  be  carefully  attended  to,  when  great  accuracy  is  required. 
Experiments  with  manganese,  copper,  phosphorus,  silicon,  and  sulphur 
showed  that  the  presence  of  these  bodies  in  iron  does  not  affect  the 
result.  J.  K.  C. 

Use  of  Bromine  in  the  Analysis  of  Nickel  and  Cobalt,  By 
G.  Lanqbein  (Chem.  Centr.,  1881,  470). — In  the  course  of  analysis, 
when  the  sulphides  of  nickel  and  cobalt  are  on  the  filter  together, 
they  are  best  dissolved  by  a  solution  of  bromine  in  hydrochloric  acid, 
which  is  kept  in  contact  with  the  sulphides  by  a  contrivance  for 
stopping  up  the  neck  of  the  funnel.  J.  K.  C.     • 

Lead  in  Potassium  Bromide.  (Analyst,  6,  203.) — The  presence 
of  lead  in  potassium  bromide  may  be  detected  by  means  of  ammonium 
sulphide.  Sulphuric  acid  cannot  be  used,  since  lead  sulphate  is 
soluble  in  potassium  bromide.  L.  T.  O'S. 

Estimation  of  Red  Lead.  By  H.  Fleck  (Chem.  Centr.,  1881, 
252). — The  method  consists  in  heating  a  weighed  quantity  of  the 
sample  with  dilute  hydrochloric  acid  and  passing  the  chlorine  gas 
evolved  into  a  solution  of  potassium  iodide  ;  the  iodine  which  is  sepa- 
rated is  titrated  with  sodium  thiosulphate.  D.  B. 

Quick  Method  for  the  Estimation  of  Lead  in   Tin.      By 

Roux  (Chem..  Centr.,  1881,  470). — The  alloy  is  decomposed  with  nitric 
acid,  treated  with  sodium  acetate,  and  the  tin  dioxide  filtered  off.  The 
filtrate  is  cautiously  precipitated  with  a  standard  solution  of  potassium 
dichromate,  and  the  excess  estimated  by  means  of  a  standard  solution 
of  ammonio-ferrous  sulphate,  potassium  ferrocyanide  being  used  as 
indicator.  J.  K.  C. 

Estimation  of  Arsenic.  By  H.  Hagee  (Chem.  Centr.,  1881,  465). 
— Hager  claims  priority  in  the  suggestion  of  adding  ferrous  chloi'ide 
to  the  solution  of  a  substance  to  be  examined  for  arsenic,  when  the 
latter  is  to  be  estimated  by  Schneider's  method,  and  is  in  the  form  of 
pentoxide.  J.  K.  C. 

Detection  of  Mercury  in  Animal  Substances.  By  E.  Ludwig 
(Chem.  Centr.,  1881,  202). — The  author  has  modified  his  original 
method  of  detecting  mercury  in  urine  and  other  animal  substances 
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{Wien.  Med.  Jahrb.,  1877,  143).  In  the  original  process  the  substance 
containing  the  mercury  is  mixed  with  finelj-di^'ided  zinc-dust  or 
copper,  and  the  mercury  distilled  off  in  a  glass  tube ;  it  condenses  in 
the  capillary  part  of  the  tube  along  with  water.  When  the  capillary 
tube  becomes  full,  it  frequently  happens  that  the  water  is  forced 
out  of  the  tube,  and  with  it  the  mercury.  Hence  the  author  now 
uses  a  tube  closed  at  one  end  and  narrowed  at  the  other.  The  vapours 
pass  over  a  layer  of  well-dried  zinc-dust  before  reaching  the  capillary 
part  of  the  tube,  thus  the  vapours  of  water  are  decomposed  and 
mercury  only  condenses  in  the  capillary  end.  The  evolution  of  gas 
dependent  on  the  presence  of  moisture,  and  the  dry  distillation  of  the 
organic  substance,  suffice  to  carry  the  greater  portion  of  the  mercury 
into  the  capillary  tube,  so  that  it  is  not  necessary  to  use  an  aspirator. 

D.  B. 

Williams's  Nitrogen  Process.  By  T.  P.  Blunt  (Analyst,  6, 
202). — Accurate  results  may  be  obtained  in  the  case  of  any  water  by 
using  Williams's  zinc-couple  process  without  distillation,  by  adding 
oxalic  acid  to  a  double  quantity  of  the  water,  dividing,  and  using  one 
portion  cleansed  by  standing  in  a  stoppered  bottle,  as- a  comparison 
liquid  for  testing  against  the  other  treated  with  zinc-couple  in  the 
usual  manner.  By  this  modification,  an  equal  turbidity  is  obtained  in 
each  case,  and  any  ammonia  which  the  oxalic  acid  may  contain  does 
not  interfere  with  the  result.  L.  T.  O'S. 

Separation  of  Nitrous  and  Nitric  Acid  from  the  Living 
Organism.  By  F.  Rohmann  (Ghem.  Centr.,  1881,  485— 486).— From 
a  series  of  experiments  with  dogs  and  rabbits,  it  was  found  that  a 
separation  of  nitrates  and  nitrites  in  the  urine  could  be  traced  to  the 
presence  of  nitrates  in  the  food,  and  was  not  the  result  of  any  part  of 
the  digestive  process.  The  reduction  of  nitrates  to  nitrites  and 
ammonium  salts  was  observed  in  several  cases.  J.  K.  C. 

Relative  Proportions  of  Oletines  in  Shale  and  Petroleum 
Products.  By  A.  A.  Allen  (Analyst,  6, 177— 180).— To  estimate  the 
proportion  of  defines  to  paraffins  in  the  products  obtained  from  shale 
and  petroleum,  the  olefines  were  converted  into  dibromides  by  treat- 
ment with  sodium  hypobromite  and  hydrochloric  acid. 

A  solution  of  sodium  hypobromite  is  prepared  by  gradually  adding 
soda  to  40  c.c.  of  bromine  (avoiding  any  rise  in  temperature)  until  the 
liquid  is  slightly  alkaline  and  of  a  pale-yellow  colour,  and  diluting  the 
solution  to  1  litre.  The  hypobromite  in  this  solution  is  estimated  by 
Bunsen's  method  for  the  estimation  of  bleaching-powder. 

To  determine  the  amount  of  olefine  present  in  the  product,  5  c.c.  or 
5  grams  of  the  oil  are  treated  with  the  hypobromite  and  excess  of 
hydrochloric  acid  in  a  separating  funnel,  and  after  well  shaking,  the 
layer,  which  must  be  of  a  permanent  red  colour,  is  separated  and 
shaken  with  soda  until  colourless.  This  solution  is  separated,  the  oil 
washed  with  water,  and  the  washing  added  to  the  alkaline  solution, 
in  which  the  bromine  is  estimated  by  means  of  potassium  iodide  and 
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sodium  thiosulphate.  The  difference  between  this  amoant  and  that 
originally  added  to  the  oil  gives  the  amount  of  bromine  taken  up  by 
the  unsaturated  hydrocarbons.  In  the  case  of  solid  hydrocarbons,  2 
grams  are  dissolved  in  the  smallest  quantity  of  light  petroleum,  which 
has  been  previously  shaken  with  bromine  and  soda.  In  some  cases, 
to  effect  the  complete  separation  of  the  oil  from  the  hypobromite 
solution,  it  is  necessary  to  add  sufficient  light  petroleum  (previously 
treated)  to  enable  the  oil  to  rise  readily  to  the  surface. 

The  absolute  amount  of  oleHnes  present  cannot  be  obtained  by  this 
method,  owing  to  the  complex  nature  of  the  hydrocarbon,  but  their 
relative  amounts  in  different  oils,  in  terms  of  bromine,  is  shown  in  the 
following  tables : — 


Substance. 


Sp.  gr.  at 
15  -5°  C. 


Grams 

bromine  com- 

biaing  with 

100  grams 

Bubtftance. 


Percentage 
of  Br  in 
product. 


Naphthas. 

1.  Gaaolene  from  shale 

2.  Gasolene  from  petroleum    

3.  Shale  naphtha    

4.  Petroleum  naphtha 

5.  Benzol     

Burning  Oils. 

6.  From  shale    

7.  Ditto 

8.  From  petroleum   

Lubricating  Oils. 

9.  From  shale     

10.  Ditto  (bloomless) 

11.  From  petroleum  (spindle  valvoline) 

12.  Ditto  (oleo  naphtha)    

13.  B«sin  oil 

14.  Befiued  resin  oil    

Solid  Products. 

15.  Vasilin    

16.  Paraffin  wax 


0-665 
0-652 
0-718 
0-690 
0-876 


0-801 
0-806 
0-800 


0-889 
0-875 
0-862 
0-905 
0-973 
0-978 


67  1 
5-1 
94-9 
10  0 
36-3 


38-7 
36-4 
17-2 


56-4 
45-3 
21-6 
31-8 
45-3 
42-7 


19-7 


41-6 
4-8 

48-7 
8-8 

26-6 


27-9 
2G-7 
14-7 


36  0 
31-2 
17-7 
24-1 
31-2 
29-9 


16-5 


From  these  results  it  is  seen  that  the  amount  of  bromine  taken  up 
by  the  oils  from  shale  is  much  in  excess  of  that  taken  up  by  the 
corresponding  petroleum  product ;  generally  from  twice  to  ten  times 
as  much  assuming  that  all  the  brominated  product  consists  of  bromi- 
nated  olefiues.  The  amount  of  hydrocarbon  may  be  roughly  estimated 
by  taking  the  vapour- density  of  a  fraction  of  constant  boiling  point, 
and  regarding  the  result  as  the  mean  vapour-density. 

Benzene  does  not  yield  satisfactory  results,  since  the  reaction  takes 
place  but  slowly.  L.  T.  O'S. 
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Decomposition  of  Cyanides.  By  Van  dee  Burg  {Chem.  Cenfr., 
1881,  466). — The  method  of  separating  easily  decomposible  cyanides 
from  stable  cyanides  such  as  those  of  silver  and  mercury,  ferrocyanides, 
&c.,  by  the  addition  of  an  acid  and  passing  a  stream  of  air  through 
them  into  potash-solution,  does  not  -work  -well  "when  only  small 
quantities  of  the  former  are  present,  as  ferrocyanides  are  slightly 
decomposed  under  this  treatment ;  moreover,  a  stream  of  air  alone 
will  expel  small  quantities  of  hydrocyanic  acid  from  solutions  of 
alkaline  cyanides.  J.  K.  C. 

Composition  and  Examination  of  Rum.  By  H.  Beckurts 
(Arch.  Fharm.  [3],  18,  342 — 346). — Rum  is  the  product  obtained  by 
distilling  fermented  molasses ;  it  is  at  first  colourless,  but  acquires  a 
brown  colour  on  standing  in  casks.  Artificial  rums  are  produced 
by  colouring  spirits  of  wine  with  burnt  sugar  and  flavouring  with 
ethyl  acetate  and  butyrate,  essence  of  violets,  infusion  of  raisins  and 
locusts  ;  extract  of  oak  bark  and  tincture  of  catechu  are  often  added. 
A  rum-essence  is  also  sold  which,  added  to  spirits  of  wine,  produces 
an  artificial  rum  without  any  further  addition.  Such  an  essence  is 
produced  by  distilling  a  mixture  of  76  kilos,  of  alcohol  (90  per  cent, 
by  vol.),  50  kilos,  of  wood  vinegar,  30  kilos,  of  sulphuric  acid,  20 
kilos,  of  manganese  dioxide,  and  10  kilos,  of  potato-starch,  colouring 
the  distillate  brown  with  burnt  sugar.  The  most  important  con- 
stituents besides  alcohol  are  the  ethyl  compounds  of  various  organic 
acids,  especially  formic  acid. 

It  is  difiicult  to  distinguish  chemically  between  genuine  and  artificial 
rum,  especially  as  extractive  matter  is  generally  if  not  always  added 
to  the  genuine  product  at  the  place  of  its  manufacture.  The  author 
examined  various  samples  of  rum  with  the  following  results ;  the  ex- 
tractive matter  consisting  mainly  of  sugar  or  saccharine  matter,  had 
no  rotatory  action  on  polarised  light  when  in  aqueous  solution. 


Jamaica  rum  from 

Sp.  gr. 

Alcohol 

per  cent. 

by  vol. 

Extract 
per  cent. 

Ash 
per  cent. 

1.  London  Docks 

2.  Glasgow  Docks 

3.  Bremen 

0-885 
0-875 
0-875 
0-910 

0-870 
0-875 

0-875 

75 
75 
90 
63 
75 
63 
75 
75 
48 
72 

0-668 
4-800 
0-5H8 
2-047 
0-031 

0-469 
0-926 

0  -023 
0-089 
0-031 

4.  Obtained  direct 

0-098 
0  025 

7.  Brunswick 

— 

9.  So-called  artificial. .  . . 
10.  So-called  artificial. . . . 

0-033 
0-021 

With  the  exception  of  No.  5,  which  was  colourless,  the  above  were 
all  more  or  less  darkly  coloured. 

According  to  Carles,  white  of  egg  will  remove  from  genuine  rum 
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the  colouring  matter  taken  up  from  the  cask,  but  has  no  action  on 
burnt  sugar.  The  author  on  shaking  up  each  of  the  above,  as  well  as 
solutions  of  burnt  sugar  and  tincture  of  catechu,  with  a  sixth  of  their 
volume  of  white  of  egg,  found  that  they  were  not  decolorised  in  any 
case. 

Ferrous  sulphate,  according  to  Carles,  leaves  artificially  coloured 
products  unacted  on,  but  turns  genuine  rum  dark  green.  The  author 
found  Nos.  1,  2,  and  3  were  turned  distinctly  dark  green  by  this  re- 
agent;  Nos.  4  and  5  indistinctly  dark  green;  Nos.  9  and  10  being 
unchanged.  He  therefore  concludes  that  4  and  5  were  naturally 
coloured,  and  that  9  and  10  contain  burnt  sugar,  and  he  considers 
that  this  test  merely  shows  the  presence  or  absence  of  burnt  sugar. 

F.  L.  T. 

Examination  of  Beer  for  Foreign  Bitter   Principles.    By 

DiurxENuoKFF  {Chen.  Centr.,  1881,  285—288  and  299— 303).— The 
following  method  is  based  on  experiments  made  by  the  author  in  con- 
junction with  Kubicki,  Jundzill,  and  Meyke.  About  2  litres  of  the 
beer  to  be  examined  are  evaporated  on  a  water- bath  until  the  greater 
part  of  the  carbonic  anhydride  and  about  one-half  of  the  water  has 
been  volatilised.  The  hot  liquid  is  treated  with  basic  lead  acetate 
until  no  further  precipitate  is  produced.  The  liquid  is  filtered  as 
rapidly  as  possible,  and  the  excess  of  lead  in  the  filtrate  removed  with 
sulphuric  acid.  The  filtrate  is  neutralised  with  ammonia  to  a  faint 
acid  reaction,  evaporated  to  250  to  300  c.c,  mixed  with  four  parts  by 
volume  of  absolute  alcohol  and  allowed  to  stand  for  24  hours.  The 
alcohol  is  then  driven  off  by  distillation,  and  a  portion  of  the  residue 
shaken  up  successively  with  light  petroleum,  benzene,  and  chloroform, 
and  another  portion  is  treated  in  a  similar  manner,  having  previously 
been  rendered  neutral  with  ammonia.  Pure  beer  prepared  from  malt 
and  hops  exhibits  the  following  reactions: — Light  petroleum  absorbs 
only  a  small  quantity  of  solids  and  liquids  contained  in  the  beer.  The 
solids  have  no  bitter  taste,  and  give  a  yellow  colour  with  sulphuric 
acid.  Benzene  and  chloroform  give  the  same  reactions.  Similar 
results  are  obtained  by  treating  the  ammoniacal  solution  with  these 
solvents.     Beer  wort  behaves  like  fermented  beer. 

According  to  the  above  method,  the  following  hop  surrogates  added 
to  beer  can  be  detected : — 

1.  Wormwood. — With  light  petroleum,  the  acid  solution  gives  an  oil 
of  peculiar  odour  containing  a  portion  of  the  bitter  principle.  By 
evaporating  the  extract  and  treating  the  residue  with  sulphuric  acid, 
a  brown  solution  is  obtained,  which  gives  the  reactions  characteristic 
of  absinthin.  Similar  results  are  obtained  with  benzene  and  chloro- 
form. 

2.  Ledum  palustre  gives  an  ethereal  oil  having  the  penetrating 
odour  of  the  plant.     Benzene  and  chloroform  extract  bitter  principles. 

3.  Menyanthes  trifoliata  (huckhean), — Petroleum  extracts  but  traces 
of  the  bitter  principle ;  benzene,  however,  and  especially  chloroform, 
take  up  larger  quantities.  The  bitter  principle  (menyanthin)  is  recog- 
nised by  its  taste  and  the  characteristic  odour  it  produces  when 
treated  with  dilute  sulphuric  acid. 
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4.  Quassia,  lite  the  preceding,  is  absorbed  from  its  solutions  bj 
benzene  and  chloroform,  petroleum  extracting  only  traces. 

5.  Golchiciim.. — Light  petroleum  remains  inactive,  benzene  absorbs 
small  quantities  of  colchicin  and  colchicein. 

6.  Cocculus  indicus. — Petroleum  and  benzene  are  inactive.  Chloro- 
form, or  better,  amjl  alcohol,  extract  the  bitter  principle  picrotoxin. 

7.  Colocynthin. — Chloroform  extracts  large  quantities. 

8.  Willow-bark. — Salicin  is  taken  up  freely  by  amyl  alcohol. 

9.  Strychnine  can  be  extracted  only  from  amnaoniacal  solutions, 
benzene  and  chloroform  being  the  best  solvents. 

10.  Atropine  and 

11.  Hyosci/amiue  are  extracted  from  ammoniacal  solutions  by  benzene 
and  chloroform.  Certain  bitter  principles  of  Capsicum  annuum, 
Daphne  Mezereum,  Gnicus  benedictus  and  Erythrcea  Centaur eum  are 
extracted  by  benzene  and  chloroform  from  acid  solutions. 

12.  Alnes. — In  order  to  extract  this,  the  above  method  requires  modi- 
fication. The  beer  is  treated  with  acetate  of  lead  and  shaken  up  with 
amyl  alcohol.  The  residue  on  evaporation  gives  the  characteristic 
taste  and  properties  of  aloes. 

13.  Gentian. — This  also  requires  a  modification  of  the  method. 
After  precipitating  with  normal  lead  acetate,  as  in  the  above,  the 
mixture  is  filtered  and  the  filtrate  treated  with  sulphuric  acid  to  sepa- 
j-ate  the  excess  of  lead.  The  solution  is  evaporated,  and  the  residue 
acidified  with  nitric  acid  and  subjected  to  dialysis.  The  neutralised 
solution  is  again  treated  with  normal  acetate  of  lead,  filtered,  and  the 
filtrate  treated  with  basic  lead  acetate  and  ammonia.  This  precipi- 
tates gentian,  which  can  be  isolated  from  its  solution  in  sulphuric  acid 
by  benzene  or  chloroform. 

14.  Picric  acid  is  not  wholly  precipitated  by  basic  lead  acetate,  and 
cannot  be  extracted  with  safety  by  the  above-named  solvents.  Brun- 
ner  proposes  to  digest  wool  for  24  hours  in  the  beer  previously  acidi- 
fied with  hydrochloric  acid.  The  wool  is  subsequently  washed,  and 
the  picric  acid  extracted  with  ammonia.-  D.  B. 

New  Test  for  Glycerol.  By  C.  Barbsche  (Chem.  Centr., 
1881,  208). — The  characteristic  blue  coloration  which  phenol  gives 
with  a  solution  of  ferric  chloride,  was  found  to  be  destroyed  by 
glycerol,  so  that  this  reaction  can  be  utilised  for  determining  the 
quantity  of  glycerol  in  wine,  beer,  or  other  liquids.  If  dark  coloured, 
or  dilute  liquids  are  examined,  it  is  necessary  to  evaporate  to  dryness 
on  a  water- bath.  The  residue  is  extracted  with  ether  and  alcohol, 
evaporated,  taken  up  with  water,  and  tested.  Alkaline  liquids  must 
be  acidified  slightly.  D.  B. 

Reducing  Power  of  Grape-sugar  for  Fehling's  Solution.    By 

P.  Degener  (Chem.  Centr.,  1881,4/0 — 471). — From  solutions  of  basic 
tartrate  of  copper  and  sodium  containing  for  every  three  atoms  of 
copper  less  than  four  molecules  of  free  alkali,  and  from  IG  to  18 
molecules  of  Rochelle  salt,  grape-sugar  after  30  minutes'  boiling  pre- 
cipitates varying  quantities  of  cuprous  oxide,  which  is  always  con- 
taminated with  organic  sabstances  :    when  the  amount  of  alkali  is 
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raised  to  4  mols.  per  three  atoms  copper,  tolerably  exact  results  are 
obtained,  which  may  be  made  quite  accurate  by  employing  6  mols. 
alkali.  The  cuprous  oxide  is  then  thrown  down  more  rapidly,  and  is 
free  from  organic  matter:  further  addition  of  alkali  does  not  appear 
to  affect  the  result  up  to  a  certain  point.  The  author  is  at  present 
engaged  in  determining  the  influence  of  the  concentration,  excess  of 
alkali,  amount  of  Rochelle  salt  {)resent,  and  duration  of  the  boiling. 
It  can,  however,  be  affirmed  that  by  using  the  above  solution  with 
more  than  4  mols.  free  alkali  to  three  atoms  of  copper,  1  mol.  of  grape- 
sugar  will  always  reduce  6  mols.  of  copper,  and  not  as  in  the  case  of 
Fehling's  numbers,  from  o'26  to  5"G7.  J.  K.  C. 

Correction   of    Saccharimetric   Test   by  Inversion.      By  P. 

Casamajor  (Chein.  News,  44,  219). — The  following  is  a  table  of 
factors  to  be  used  instead  of  Clerget's  in  correcting  the  direct  test  of 
the  optical  saccharimeter  by  taking  into  account  the  inversion.  The 
factors  are  arrived  at  as  follows : — 

The  deviation  caused  by  inverted  sugar  varies  with  the  temperature ; 
for  a  solution  of  sugar,  giving  100  to  the  right,  the  indication  after 
inversion  is  44  to  tlie  left,  or  —44  at  U" ;  this  deviation  becomes  ^  a 
division  less  for  every  degree  C.  above  0°.  Hence  if  this  temperature 
=  t,  theu  the  law  of  deviation  may  be  formulated  : — 


-(--0- 


If  D  =  the  indication  of  the  saccharimeter  before  inversion, 
and   D'  =  „  „  ,,  after  „ 

then  D  -j-  D'  =  algebmic  difference,  and  for  a  solution  of  pure  sugar 
D  =  100. 

Therefore  D  +  D'  =  144  -  A  . 

If  the  direct  test  does  not  =  100  but  A  then — 

A 
D  +  D'  ~ 


100 


and  A  =  D  -f  D'  X 


144  -  i 


By   calculating  — -  for  every  degree  C.  we  get  the  factors  re- 

quired.     These  are  given  in  the  table  — 
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KX) 

Degrees  C. 

100 

Degrees  C. 

144--* 

144  -  -  ' 

2 

2 

10 

0-719 

26 

0-763 

11 

0 

722 

27 

0 

766 

12 

0 

724 

28 

0 

768 

13 

0 

727 

29 

0 

771 

14 

0 

730 

30 

0 

774 

15 

0 

732 

31 

0 

777 

16 

0 

735 

32 

0 

780 

17 

0 

738 

33 

0 

784 

18 

0 

740 

34 

0 

787 

19 

0 

743 

35 

0 

790 

20 

0 

746 

36 

0 

793 

21 

0 

749 

37 

0 

796 

22 

0 

752 

38 

0 

800 

23 

0 

754 

39 

0 

803 

24 

0 

757 

40 

0-806 

25 

0-760 

L.  T.  O'S. 
Estimation  of  Phenol  in  Surgical  Dressings.  By  K.  Seubert 
(Arch.  Pharm.  [3],  18,  321 — 336). — The  author's  method  is  based  on 
the  usual  one  of  acting  on  the  phenol  with  a  known  amount  of 
bromine- water  of  known  strength,  and  estimating  the  excess  of 
bromine  by  potassium  iodide  and  sodium  thiosulphate.  Instead  of 
using  bromine-water,  however,  lie  employs  standard  solutions  of 
potassium  bromate  and  bromide,  and  acidifies  with  sulphuric  acid  just 
before  using ;  lie  then  runs  the  phenol  solution  into  this  mixture 
until  a  drop  of  it,  after  filtration,  no  longer  gives  any  blue  coloration 
with  paper  prej)ared  with  potassium  iodide  and  starch.  It  is  neces- 
sary to  filter,  because  the  freshly  precipitated  tribromophenol  has  the 
power  of  liberating  iodine  from  potassium  iodide.  The  filtration  is 
readily  performed  by  placing  a  piece  of  filtering  paper  over  the  potas- 
sium iodide  and  starch-paper,  a  drop  of  the  solution  placed  on  this 
allowing  the  liquid  to  pass  but  keeping  back  the  solid  tribromophenol. 
In  estimating  the  phenol  in  a  dressing,  the  author  takes  10  grams  of 
the  well  sampled  substance  in  fairly  small  pieces,  places  them  in  a 
litre  flask,  pours  on  about  half  a  litre  of  hot  water,  and  then  shakes 
vigorously  until  all  the  resinous  matter  is  thoroughly  separated  from 
the  fibres-,  after  a  time  adding  cold  water,  cooling,  and  making  up  to 
a  litre  ;  a  filtered  portion  of  this  infusion  is  employed  for  the  estima- 
tion. In  the  case  of  cotton  wool  containing  phenol,  this  filtration  is 
unnecessary.  F.  L.  T. 

Estimation  of  Phenol  in  Urine.  By  A.  Cloetta  and  E.  Schaer 
(Arch.  Pharm.  [3  |,  18,  241 — 271). — The  authors  review  the  work  of 
E.  Baumann  on  the  presence  of  phenol  in  urine,  and  confirm  it. 

Phenol  occurs  in  ui'ine  as  a  sulphur-compound,  by  some  considered 
as  a  salt  of  phenolsulphonic  acid,  but  by  E.  Baumann  and  the  authors 
regarded  as  potassium  phenylsulphate.  The  phenol  cannot  be  sepa- 
rated from  the  urine  by  distillation  alone,    but  will   distil  off  after 
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adding  sulphuric  acid  (0*3  to  5  per  cent.).  Phenol  occurs  as  a  normal 
constituent  of  human  urine,  and  also  in  larger  quantities  in  the  urine 
of  the  Herbivora,  but  the  urine  of  the  Caruivora  contains  it  in  much 
smaller  quantities  or  only  traces.  Under  certain  ill-defined  patho- 
logical conditions,  especially  where  the  excretion  of  phenol  in  the 
faeces  is  prevented,  the  amount  in  the  urine  may  increase  to  a 
hundred  times  the  normal  quantity.  Where  phenol  in  any  form  is 
administered  to  a  patient  internally,  the  whole  amount  may  appear  in 
the  urine,  sometimes  causing  it  to  assume  a  greeuLsh-brown  colour, 
especially  in  cases  of  poisoning ;  this  colour  is,  however,  not  propor- 
tional to  the  phenol  present ;  it  may  occur  after  operating,  but  not 
by  application  to  the  uncut  skin.  An  absorption  of  phenol  takes  place 
when  applied  to  the  uncut  skin,  as  well  as  in  cases  of  operations,  a 
precipitate  of  coagulated  albumin  separating  in  the  latter  cases  in 
larger  or  smaller  quantity  on  distilling. 

The  authoi-s  found  that  adding  varying  quantities  of  sulphuric  acid 
before  distillation  had  no  appreciable  effect  on  the  product  in  the  case 
of  "  medicated  "  urines ;  but  in  the  absence  of  all  administration  of 
phenol ;  they  find  a  considerable  difference  in  the  amount  of  phenol 
distilled  according  as  the  amount  of  acid  employed  is  vained. 

The  actual  methods  employed  in  the  estimation  of  the  phenol  in  the 
distillate  were  by  treatment  with  bromine-water  and  weighing  the 
tribromophenol  produced  ;  or  by  comparison  of  the  emulsion  formed  by 
its  precipitation  with  a  similar  emulsion  formed  from  known  amounts 
of  phenol ;  or  by  the  application  of  the  mercurous  nitrate  test,  the 
colour  although  not  intense  being  stable.  These  reactions  are  ap- 
plicable only  to  dilutions  exceeding  1  in  10,000,  but  within  this  limit 
the  ammonia- bromine  test  may  be  employed.  The  feme  chloride 
reaction  is  still  less  delicate.  F.  L.  T. 

Aldehyde  and  Iodoform  Reactions.  By  B.  Tollens  (Ber.,  14, 
1960 — 1951). — Acetaldehyde,  chloral,  and  other  aldehydes  of  the 
acetic  series  reduce  alkaline  solutions  of  copper.  The  aldehydes  of 
the  aromatic  series  have  not  this  power.  The  characteristic  reaction 
of  the  aldehydes  with  ammoniacal  silver  solutions  is  rendered  much 
more  delicate  by  the  presence  of  a  minute  quantity  of  fixed  alkali. 

Isopropyl  alcohol,  lactic  acid,  and  Icevulic  acid  yield  iodoform  when 
they  are  brought  in  contact  with  a  solution  oi  iodine  in  potassium 
iodide  and  with  soda. 

When  sugar  is  heated  with  acids,  the  distillate  contains  compounds 
which  reduce  Fehling's  solution,  exhibit  the  iodoform  reaction,  and 
restore  the  colour  to  a  solution  of  magenta  which  has  been  bleached 
by  sulphurous  acid.  W.  C.  W. 

Qualitative  Test  for  Carbon  Bisulphide  and  Carbon 
Dioxide  in  Coal-gas.  By  T.  O'C.  Sloane  (Chem.  News,  44, 
221). — When  the  coal-gas  is  passed  through  10 — 20  c.c.  alcoholic 
potash,  the  potassium  carbonate  separates  out  in  aqueous  solution, 
which  may  be  seen  by  pouring  the  solution  into  a  test-tube.  The 
presence  of  carbon  bisulphide  is  shown  by  the  formation  of  xanthic 
acid,  which  is  tested  for  by  precipitation  with  copper  sulphate. 

L.  T.  O'S. 
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A  Modification  of  Pettenkofer's  Test  for  Gallic  Acid.  By 
E.  Depchskl  (/.  pr.  Chem.,  24,  45 — 46). — The  author  recommends 
the  use  of  phosphoric  instead  of  sulphuric  acid,  thus  avoiding  the 
interfering  action  of  an  excess  of  sugar,  which  is  not  so  easily  attacked 
by  the  former  as  by  the  latter  acid.  D.  A.  L, 

Estimation  of  Uric  Acid.  By  E.  Ludwiq  (Chem.  Centr.,  1881, 
390). — The  urine  is  treated  with  a  mixture  of  aramoniacal  silver 
solution  and  magnesia  mixture  ;  and  the  precipitate,  which  contains  all 
the  uric  and  phosphoric  acids,  is  filtered  off,  and  washed  with  very 
dilute  ammonia.  It  is  then  decomposed  by  a  warm  dilute  solution  of 
potassium  sulphide,  forming  potassium  urate,  which  passes  into  solu- 
tion. The  liquid  is  filtered;  the  filtrate  slightly  acidified  with  hydro- 
chloric acid  and  evaporated  on  the  water-bath  to  a  small  bulk  ;  and 
the  uric  acid  which  separates  out  on  cooling  is  filtered  off,  washed  with 
water,  and,  after  drying  at  110°,  freed  from  adhering  sulphur  by 
treatment  with  carbon  bisulphide,  and  subsequently  with  ether. 

T.  C. 

Quantitative  Estimation  of  Nicotine  in  Tobacco.  By  J. 
Skalweit  (Arch.  Fliann.  [8],  19,  36 — 41). — Schloesing  in  1846  (Ann. 
Chim.  Phys.,  1847,  19,  280)  was  the  first  to  estimate  nicotine  quanti- 
tatively in  tobacco.  His  method  was  to  liberate  the  nicotine  by 
ammonia,  take  it  up  with  ether,  free  the  ether  from  ammonia  by 
heating,  and  titrate  the  residue  with  normal  sulphuric  acid.  The 
author  points  out  the  inaccuracies  of  this  method,  depending  on  the 
difficulty  of  extraeting  all  the  nicotine  from  the  tobacco,  and  also  on  the 
difficulty  of  ascertaining  the  neutral  point  in  the  extracted  dark- 
coloured  resinous  mass  by  means  of  litmus-paper.  His  own  method  is  : 

The  tobacco  to  be  examined  is  dried  at  50°  in  an  air-bath,  and 
pulverised  until  all  passes  through  a  fine  sieve.  This  powder  is  pre- 
served in  an  air-tight  bottle,  the  moisture  being  determined  in  a  small 
sample  at  100°,  20'25  grams  of  the  substance  are  now  weighed  out, 
moistened  with  10  c.c.  normal  sulphuric  acid,  washed  by  200  c.c.  of 
98  per  cent,  alcohol  into  a  flask,  boiled  for  two  houi-s  with  a  reversed 
condenser,  allowed  to  cool,  poured  into  a  250  c.c.  graduated  flask,  and 
washed  up  to  the  mark  with  absolute  alcohol ;  the  mixture  is  then, 
well  shaken  up  several  times.  After  6 — 12  hours,  the  solution  above 
the  tobacco  becomes  clear ;  100  c.c.  are  then  placed  in  a  flask  fitted 
with  a  two-hole  cork,  a  funnel  passing  through  one  hole  to  the  bottom 
of  the  flask  ending  in  a  fine  point,  the  other  hole  is  connected  with  a 
condenser.  The  chief  part  of  the  alcohol  is  distilled  off,  and  after 
cooling  80  c.c.  of  potash  solution,  sp.  gr.  1'159,  are  added,  and  the 
contents  distilled  until  a  drop  has  no  reaction  on  litmus  paper.  After 
titrating  with  decinormal  sulphuric  acid  solution,  it  is  only  necessary 
to  divide  the  number  of  c.c,  by  5,  to  obtain  the  percentage  of  nicotine 
in  the  tobacco.  !"•  L-  T. 

Separation  of  Hydrocarbon  Oils  from  Fat  Oils.  By  A.  H. 
Allen  {Ghem.  News,  44,  161 — 162). — Hydrocarbon  oils  used  for  the 
adulteration  of  animal  and  vegetable  oils  may  be  divided  into  four 
groups.  1st.  Oils  produced  by  the  distillation  of  petroleum  and  bitu- 
minous shale,  having  a  density  usually  ranging  between  0"870  and 
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0*91 5.  2nd.  Oils  produced  by  the  distillation  of  common  rosin, 
having  a  density  0'965  and  upwards.  3rd.  Neutral  coal  oil,  being  the 
portion  of  the  products  of  the  distillation  of  coal-tar  boiling  about 
200°  C,  and  freed  from  phenols  with  soda.  4th.  Solid  paraffin,  used 
for  the  adulteration  of  beeswax  and  spermaceti,  and  employed  in 
admixture  with  stearic  acid  in  making  candles. 

The  methods  for  the  detection  of  hydrocarbon  oils  in  fat  oils  are 
based  on  the  density  of  the  sample,  the  lowered  flashing  and  boiling 
points,  the  taste  and  odour  on  heating,  the  fluorescent  character  of  oils 
of  the  first  two  classes,  and  finally  the  incomplete  saponification  of  the 
oil  by  alkalis.  The  last  process  is  l>est  performed  by  heating  and 
shaking  with  a  solution  of  pota^sh  in  methylated  spirit,  evaporating  the 
alcohol  after  the  reaction  is  complete,  dissolving  in  water,  and  extract- 
ing the  unsaponifiable  oil  by  shaking  with  repeated  quantities  of 
ether.  The  ethereal  solution  is  then  evaporated  below  100°,  and  the 
residue  weighed.  In  most  cases  this  contains  nothing  more  than  the 
hydrocarbon  oils ;  but  some  oils  and  waxes  after  saponification  yield 
larger  or  smaller  quantities  of  ethereal  extract,  consisting  of  alcohols 
or  animal  substances  such  as  cholesterin ;  the  larger  number,  how- 
ever, of  commercial  fixed  oils  do  not  yield  more  than  1-^  per  cent,  of  un- 
saponifiable matter  to  ether,  the  chief  exception  being  sperm  oil, 
which  gives  about  40  per  cent,  of  matter  soluble  in  ether.  The 
method  may  be  relied  on  to  give  generally  good  results,  the  test 
experiments  being  very  satisfactory.  The  hydrocarbon  oil  having  been 
duly  separated  can  of  course  be  examined  by  observing  its  density, 
taste,  and  smell,  boiling  point,  &c.  J.  K.  C. 

Estimation  of  Fat  in  Milk  by  the  Lactobutyrometer  and 
Soxhlet's  Areometer.  By  M.  Schmocer  and  others  (Bied.  Ceufr., 
1881,  550 — 552). — Schmoger  finds  that  the  extraction  of  milk  re.sidue8 
(dried  with  sand),  b}-  means  of  Tollens  or  Soxhlet's  apparatus,  gives 
identical  results.  The  lactobutyrometer  gives  results  slightly  lower 
than  the  analysis.  It  is  to  be  considered  as  a  very  delicate  instrument 
"when  speed  is  required,  but  the  writer  thinks  that  the  results  are  too 
low  when  calculated  by  Tollens-Schmidt's  table  (Bied.  Centr.,  1879, 
229).  It  is  therefore  recommended  that  to  the  percentage  as  found 
by  the  tables,  0*2  per  cent,  should  be  added,  or  a;  =  0*204^  +  1'335, 
■where  y  =  the  tenth  c.c.  ethereal  solution  of  fat,  and  z  =  percentage 
in  weight  of  the  fat.  Also  alcohol  of  92  per  cent,  is  the  best  to  employ, 
and  the  individuality  of  the  milk  seems  to  have  influence  on  the  results 
of  the  butyrometer.  The  temperature  at  which  readings  should  be 
made  should  be  20°,  as  at  40°  no  ether-fat  layer  separates.  The  10  c.c. 
milk,  ether,  and  alcohol  when  shaken,  should  be  placed  in  water  at  20°, 
when  the  layer  separates  in  half  an  hour,  and  the  separation  is  facili- 
tated by  the  addition  of  a  drop  of  soda  solution.  E.  Eggert  finds 
likewise  that  the  employment  of  Soxhlet's  apparatus  shows  a  lower 
quantity  than  the  truth,  but  considers  that  Sclimoger's  correction 
should  be  reduced  to  0*1  per  cent.  E.  W.  P. 

New  Reactions  of  Milk.  By  C.  Arnold  (Arch.  Pharm.  [3],  19, 41 — 
42). — Hitherto,  in  order  to  distinguish  between  fresh  and  boiled  milk, 
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the  odour  and  taste  had  to  be  chiefly  relied  on.  The  anthor  finds  that 
a  tinctare  of  guaiacum,  added  to  fresh  milk,  produces  at  once,  or  after 
a  few  seconds,  an  intensely  blue  coloration,  which  remains  for  a  long 
time.  On  cautiously  warming  the  milk  to  40 — 60°,  the  reaction  still 
occurs,  likewise  at  70 — 78^,  but  weaker  ;  warmed  above  80",  the  milk 
remains  uncoloured,  even  on  cooling :  all  milk  which  has  been  once 
boiled  behaves  in  a  similar  manner.  The  guaiacum  reaction  is  so  deli- 
cate that  a  drop  of  milk  on  a  watch-glass  treated  with  it,  or  a  drop  of 
milk  on  a  piece  of  filter-paper  touched  with  a  rod  moistened  with 
tincture  of  guaiacum,  assumes  a  blue  colour.  Sour  milk  gives  the 
guaiacum  reaction,  but  mineral  acids  and  the  alkaline  hydroxides  pre- 
vent it.  The  author  attributes  this  reaction  to  the  presence  of  ozone 
in  fresh  milk.  Emulsions  of  poppy  oil,  olive  oil,  castor  oil,  and  lin- 
seed oil  are  also  turned  blue  by  guaiacum. 

On  treating  a  mixture  of  potassium  iodide,  starch-paste,  and  milk 
with  old  oil  of  turpentine,  a  blue  zone  is  produced  at  the  surface  of 
contact,  spreading  i-apidly.  Milk  boiled  for  a  long  time  gives  the  reac- 
tion after  a  few  minutes  only,  after  which  time  the  mixture  without 
the  milk  frequently  assumes  a  blue  colour.  Milk  freed  from  case'in 
by  acetic  acid  gives  no  violet  coloration  characteristic  of  the  peptones 
with  potash  and  a  trace  of  cupric  sulphate,  but  will  do  so  after  the 
milk  has  stood  for  12 — 20  hours,  a  continuous  increase  of  peptone 
being  indicated.  F.  L.  T. 

Examination  of  Butter.  By  Ambuhl  (Chem.  Centr.,  1881,  475). 
A  satisfactory  method  of  analysis  of  butter  consists  of  four  processes  : 
microscopic  examination,  whereby  an  admixture  of  foreign  fat  is  easily 
observed  by  the  scarcity  of  milk  fat  particles ;  estimation  of  fat,  which 
should  not  be  less  than  85  per  cent. ;  determination  of  the  sp.  gr.  at 
100°  C,  which  should  lie  between  0"867  and  0"868,  and  should  certainly 
not  be  below  0*865  ;  and  finally  the  estimation  of  volatile  acids,  accord- 
ing to  Reichardt's  method.  J.  K.  C. 

Metaphosphoric  Acid  as  a  Test  for  Albumin.  By  C.  Hindenlang 
(^Chem.  Centr.,  1881,  471). — Metaphosphoric  acid  exceeds  all  other 
known  reagents  in  the  completeness  of  its  precipitation  of  albumin, 
and  can  be  used  with  great  advantage  for  this  purpose  in  the  case  of 
urine,  which  contains  no  other  substance  to  disturb  the  reaction. 

J.  K.  C. 

Rotatory  Power  of  the  Albuminoid  Substances  in  Blood 
Serum,  and  their  Estimation  by  this  Means.  By  S.  Fredericq 
(^Gompt.  rend.,  93,  465 — 466). — The  numbers  given  by  different 
observers  for  the  specific  rotatory  power  of  the  albumin  of  blood 
serum  show  considerable  differences,  probably  due  partly  to  errors  of 
experim,ent,  and  partly  to  the  fact  that  the  two  albuminoid  substances 
in  the  serum — true  albumin  and  paraglobulin — have  different  rotatory 
powers,  and  that  the  albumin  is  not  identical  in  different  species  of 
animals.  Paraglobulin  precipitated  by  means  of  magnesium  sulphate 
from  the  serum  of  the  blood  of  the  dog,  rabbit,  bullock,  or  horse,  and 
purified  by  repeated  solution  and  reprecipitation,  has  a  rotatory  power 
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of  —  47'8°.  The  rotatory  power  of  the  albumin  from  the  blood  of 
the  bullock,  horse,  or  rabbit,  is  —57ii" ;  from  the  blood  of  the  dog, 
its  rotatory  power  is  only  — 44^.  The  author  proposes  the  following' 
modification  of  Hoppe-Seyler's  process  for  estimating  the  albuminoids 
in  the  serum.  The  rotatory  power  of  the  serum  is  determined  by 
means  of  a  Laurent's  polarimeter,  using  tubes  1  or  0"5  dm.  in  length. 
The  paraglobulin  is  then  precipitated  by  means  of  magnesium  sulphate 
from  a  known  volume  of  the  serum,  re-dissolved  in  water,  and  its 
rotatory  power  determined.  The  number  thus  obtained  subtracted 
from  the  first  number  gives  the  rotatory  power  of  the  albumin.  When 
each  of  these  numbers  is  divided  by  the  specific  rotatory  power  of  the 
particular  substance  (  — 47'8°for  paraglobulin,  and  —  57'3°or  —44°,  as 
the  case  may  be,  for  albumin),  the  quotients  give  the  amount  of  the 
substance  in  1  gram  of  the  serum.  The  numbers  thus  obtained  for 
the  total  albuminoYds  agree  very  closely  with  those  obtained  by  pre- 
cipitation with  alcohol.  C  H.  B. 

Analysis  of  Photographic  Gelatin  and  Collodion  Emulsions. 
By  J.  M.  Eder  (Chem.  Ceutr.,  1881,  397—400,  412— 414).— Commer- 
cial  emulsions  are  frequently  adulterated  with  a  large  quantity  of  glue, 
and  contain  but  little  silver  bromide.  The  following  methods  are 
recommended  for  estimating  the  value  of  these  preparations. 

Gelatin  Emulsions. — For  the  estimation  of  the  silver,  a  weighed 
quantity  of  the  preparation  is  diluted  with  or  dissolved  in  water,  and 
digested  with  an  excess  of  nitric  acid  for  several  hours  on  a  water- 
bath.  The  silver  bromide  collects  as  a  compact  precipitate,  which 
may  be  filtered  off,  washed,  and  treated  in  the  ordinary  way.  It  is  not 
safe  to  determine  the  silver  bromide  by  mere  ignition  of  the  original 
emulsion,  since  the  gelatin  itself  leaves  a  small  ash,  and  it  is  not 
unusual  for  potassium  nitrate  or  bromide  to  be  present.  In  cases 
where  the  silver  is  present  also  in  the  form  of  iodide  or  chloride,  the 
silver  precipitate  is  to  be  treated  as  in  ordinary  analysis.  Or  if  great 
exactness  is  not  required,  the  silver  chloride  may  be  dissolved  out  by 
ammonium  carbonate  and  reprecipitated  by  nitric  acid,  and  the  silver 
bromide  separated  from  the  iodide  by  ammonia.  For  the  estimation 
of  the  water,  the  emulsion  is  dried  at  100°,  and  weighed.  Air-dried 
gelatin  emulsion  generally  loses  8 — 15  per  cent,  water  at  100°.  The 
percentage  of  gelatin  is  found  by  subtracting  from  the  dried  residue  the 
silver  bromide  and  potassium  bromide  as  found  above. 

For  the  detection  of  foreign  salts,  a  large  quantity  of  the  prepara- 
tion is  pressed  between  canvas,  and  50  gi'ams  macerated  with  cold 
water  for  12  to  15  hours ;  the  soluble  salts  then  diffuse  in  the  water, 
and  may  be  detected  therein  by  the  ordinary  methods.  Alcohol  may 
be  estimated  quantitatively  by  distillation  of  a  portion  of  the  original 
emulsion,  whilst  antiseptics,  such  as  phenol  and  thymol,  may  be 
detected  by  their  smell  on  digesting  with  sulphuric  acid.  The  presence 
of  salicylic  acid  may  be  shown  by  treating  the  solution  of  the  emulsion 
in  warm  water,  with  about  three  times  its  volume  of  alcohol,  evaporat- 
ing the  filtrate,  extracting  the  I'esidue  with  ether,  evaporating  to  a 
small  bulk,  and  applying  the  ferric  chloride  test.  Excess  of  silver 
nitrate  is  detected  by  titration  with  neutral  potassium  chromate,  and 
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may  be  determined  by  dissolving  the  emulsion  in  warm  water,  and 
titrating  with  sodium  chloride,  using  potassium  chromate  as  indicator. 

Collodion  Emulsions. — For  the  estimation  of  the  silver,  about  1  gram 
of  the  substance  is  weighed  out  in  a  large  porcelain  crucible,  and 
moistened  with  strong  nitric  acid,  warmed,  and  gradually  raised  to  a 
red  heat,  the  residue  being  weighed  as  silver  halogen  compound.  If 
silver  chloride  or  iodide  is  present  in  addition  to  bromide,  the  residue 
after  weighing  is  heated  with  potassium  sodium  carbonate,  whereby 
metallic  silver  and  sodium  bromide,  &c.,  are  formed ;  on  treatment 
with  water,  the  sodium  salts  dissolve,  and  the  amounts  of  iodine, 
bromine,  and  chlorine  are  estimated  by  the  usual  methods.  The 
nature  and  quantity  of  solvent  in  the  emulsion  is  determined  approxi- 
mately (as  regards  ether  and  alcohol)  by  fractionating  50 — 100  grams 
of  the  substance.  Acetic  acid  and  methyl  alcohol  are,  however,  some- 
times present  in  English  preparations. 

Excess  of  silver  nitrate  may  be  detected  by  treating  a  portion  with 
water,  and  adding  hydrochloric  acid  to  the  filtrate.  For  quantitative 
purposes,  the  residue  insoluble  in  water  should  be  dried,  redissolved  in 
ether  and  alcohol,  and  again  treated  with  water  and  filtered,  and  the 
filtrate  added  to  the  first  filtrate.  Excess  of  soluble  bromide  or  chlo- 
ride may  be  detected  by  a  similar  treatment. 

The  detection  of  preservatives  or  sensitisers  varies  in  different  cases, 
since  the  substances  used  for  this  purpose  are  very  numerous  and 
varied  in  character.  Some  of  the  more  common  are  tannin,  gallic 
acid,  pyrogallol,  decoctions  of  tea  and  burnt  coffee,  morphine,  cin- 
con chine,  quinine,  decoction  of  opium,  cane-sugar,  grape-sugar,  gly- 
cerol, albumin,  gum,  gelatin,  resin,  and  more  especially  colophonium, 
shellac,  and  perhaps  guaiacum. 

Collodion-gelatin  Emulsions. — The  emulsion  is  treated  with  excess  of 
water,  whereby  the  pyroxylin  and  silver  bromide  are  precipitated. 
This  is  filtered  off,  dried  at  100°,  weighed,  and  subsequently  carefully 
ignited  after  moistening  with  nitric  acid,  and  the  residue  of  silver 
bromide  weighed  ;  the  difference  between  this  and  the  former  weighing 
gives  the  pyroxylin.  The  aqueous  filtrate  contains  the  glue,  which  is 
estimated  by  evaporation,  &c.  The  acetic  acid  is  determined  by  titra- 
tion of  a  portion  of  the  emulsion  previously  treated  with  water,  and 
the  alcohol  by  distillation  after  neutralisation  of  the  volatile  acids. 
Ether  does  not  occur  in  this  last  form  of  emulsion.  T.  C. 

Adulteration  of  Peru  Balsam.  By  A.  Senior  (Analyst,  6,  204 — 
205). — The  sp.  gr.  of  Peru  balsam  varies  from  1'138 — 1'147,  and 
samples  of  a  lower  sp.  gr.  than  1*138  are  to  be  regarded  with 
suspicion.  The  consistence  of  the  adulterated  sample  is  usually  such 
as  to  yield  "  thick,  thread-like,  attenuated  drops."  The  quantitative 
determination  is  only  of  use  in  such  cases  when  the  adulterants  tend 
to  increase  the  weight  of  benzyl  cinnamate,  which  should  amount  to 
about  two-fifths  or  one- half  of  the  total  weight  of  the  balsam.  To 
estimate  the  cinnamic  acid,  50  parts  of  balsam  are  boiled  for  two 
hours  with  20  parts  of  lime  and  500  parts  of  water,  water  being  added 
from  time  to  time  to  replace  that  lost  by  evaporation.  The  mixture 
is   then   filtered,   the  residue    twice   washed  with  200  parts  of  hot 
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water,  and  the  filtrate  acidulated  with  excess  of  hydrochloric  acid 
and  left  to  cool,  when  cinnamic  acid  crystallises  out;  this  is  collected 
and  dried  between  filter-paper,  and  finally  at  90°.  The  weight  of 
acid  ought  to  be  3  or  4  per  cent,  of  the  original  sample. 

The  condition  of  the  residue  afi^ords  an  important  indication  of  the 
purity,  as  pointed  out  by  Fliickiger  (this  Journal,  Abstr.,  1881,  947). 

The  benzyl  cinnamate  may  be  determined  by  shaking  the  balsam 
with  carbon  bisulphide,  in  which  it  is  soluble,  evaporating  the 
solution  (which  will  be  nearly  colourless  if  the  balsam  be  pure),  and 
weighing  the  residue.  L.  T.  O'S. 

Testing  of  Press  Yeast.  By  E,  Gkisslee  (Bied.  Gentr.,  1881, 
575). — 3  or  4  grams  of  the  cake  are  mixed  with  water  and  heated 
until  a  thick  paste  is  formed.  About  150  c.c.  are  then  heated  with  a 
few  drops  of  dilute  hydrochloric  acid  until  the  liquid  no  longer  strikes 
a  blue  with  iodine,  but  an  amaranthine  red.  It  is  then  washed,  allowed 
to  settle,  collected  on  a  weighed  filter,  dried,  and  weighed. 

B.  W.  P. 
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Photographic  Platinum  Printing  (Chem.  Centr.,  1881,  175 — 
176). — Ordinary  diuwing-paper  is  covered  with  a  layer  of  starch-paste, 
and  when  dry  is  floated  on  a  solution  of  ferrous  oxalate  and  potas- 
sium platinochloride  (100  c.c.  water,  3  grams  of  the  platinochloride, 
14  grams  ferrous  oxalate,  and  sufl&cient  oxalic  acid  to  dissolve  the  iron 
salt). — This  paper  remains  unchanged  if  kept  dry,  and  is  three  times 
as  sensitive  as  silvered  albuminised  paper,  and  a  still  stronger  picture 
is  obtained  by  floating  on  a  solution  of  potassium  oxalate.  Imme- 
diately after  exposure,  the  print  is  placed  in  a  receiver  containing  dry 
calcium  chloride,  in  order  to  keep  it  dry  until  development,  which 
must  be  carried  on  under  softened  white  light,  or  at  daybreak  or 
evening.  The  developer  consists  of  a  filtered  solution  of  100  grams  of 
potassium  oxalate  in  400  c.c.  water,  which  remains  unchanged  for  a 
long  time.  For  development  the  print  is  floated  for  some  seconds  on 
this  solution  contained  in  a  porcelain  dish  heated  to  35 — 80°  C. ;  about 
70°  gives  the  best  result.  The  print  is  then  floated  on  dilute  hydro- 
chloric acid  (10  c.c.  HCl  to  800  c.c.  water),  picture  face  downwards, 
and  gently  agitated  for  at  most  10  minutes,  when  the  acid-bath  is  re- 
newed, and  the  process  repeated  until  the  new  bath  remains  colourless, 
showing  that  all  the  iron  has  been  removed.  The  print  is  finally  well 
washed  with  water  and  dried.  T.  C. 

Cyanotypes.  By  J.  M.  Eder  (Chem.  Centr.,  1881,  511).— To 
obtain  clear  cyanotypes  on  white  ground  the  following  method  is 
recommended : — 30  parts  of  a  5  per  cent,  aqueous  solution  of  gum 
arabic  are  mixed  with  8  parts  of  a  solution  of  1  part  ammonioferric 
citrate  in  2  of  water,  and  to  this  mixture  5  parts  of  a  solution  of 

VOL.    XLII.  i 


114  ABSTRACTS  OP  CHEMICAL  PAPERS. 

1  part  ferric  chloride  in  2  parts  of  water  are  added.  The  mixture 
gets  thicker  on  standing,  and  must  be  used  soon  after  setting :  it  is 
spread  over  sized  paper,  which  is  then  dried  in  the  dark.  A  picture 
serves  as  negative.  The  photograph  is  developed  bj  a  solution  of 
1  part  of  potassium  ferrocyanide  in  5  parts  of  water;  it  is  then  well 
washed,  placed  in  a  10  per  cent,  solution  of  hydrochloric  acid,  and 
finally  washed  and  dried.  J.  K.  C. 

Ink  for  Photolithography  and  Phototypography.  By  Toovet 
(^Chem.  Centr.,  1881,  288). — 10 — 15  grams  of  white  wax  are  dissolved 
in  100  grams  of  benzene,  and  treated  with  12  grams  of  lithographic 
ink.  A  small  quantity  of  the  mixture  is  then  spread  over  a  litho- 
graphic stone  and  rolled  with  a  lithographic  roller  in  very  thin  layers 
on  glass  plates.  Finely  ground  chrome-orange  is  then  sifted  over  the 
varnished  plates.  After  drying,  a  mixture  of  3  parts  lithographic  ink 
and  7  parts  of  turpentine  is  poured  on  the  plates,  and  when  dry  a 
coating  of  fine  "  argentan  "  is  sprinkled  on  the  plates.  The  draughts- 
man scratches  with  a  point  on  this  layer,  having  laid  the  plate  on 
black  paper.  Through  this  his  work  is  seen  in  black  lines  on  a  white 
ground.  When  the  drawing  is  finished,  it  can  be  printed  like  a 
negative,  the  layer  of  chrome-orange  effectually  preventing  the  admis- 
sion of  light.  D.  B. 

Water-gas  as  the  Fuel  of  the  Future.  By  J.  Quagijo  (Chem. 
Centr-.,  1881,  63 — 64). — The  author  states  that  hitherto  processes  for 
preparing  water-gas  by  heating  carbonaceous  matter  in  retorts,  and 
passing  steam  through,  have  not  been  successful ;  but  he  is  very 
hopeful  of  the  processes  of  Lowe  and  Strong,  who  pass  air  and  steam 
alternately  through  vertical  columns  of  fuel,  the  fuel  being  heated 
by  the  air-current,  and  then  decomposing  the  steam.  The  gas  thus 
obtained  may  be  rendered  luminiferous  by  means  of  solid  or  liquid 
hydrocarbons.  F.  L.  T. 

Use  of  Crystallised  Sodium  Acetate  for  Warmers  for  Rail- 
way and  other  Carriages.  By  A.  Angelin  (Gompt.  rend.,  93, 
309 — 311). — Water,  on  account  of  its  great  specific  heat,  has  been 
used  almost  exclusively  for  purposes  in  which  a  storage  of  heat  is 
required.  Crystallised  sodium  acetate,  C2H703]Sra  -f  3H4O,  contains, 
however,  four  times  as  much  useful  heat  per  volume  as  water ;  thus, 
for  instance,  a  warmer  of  11  litres  capacity,  containing  15  kilos,  of  the 
salt,  would  liberate  1,731  cals.  on  cooling  from  80°  to  40°,  whilst  the 
same  warmer  filled  with  water,  on  cooling  between  the  same  limits  of 
temperature,  would  liberate  only  440  cals.  Further,  the  necessary  tem- 
perature is  maintained  for  nearly  ten  hours,  while,  if  water  is  used, 
the  warmers  must  be  changed  every  two  and  a  half  houi's.  The 
warmers  can  be  filled  once  for  all,  with  certain  precautions  to  avoid 
superfusion  ;  the  stoppers  must  be  well  soldered ;  and  the  whole  appa- 
ratus perfectly  air-tight  to  avoid  loss.  As  the  salt  is  perfectly  stable 
it  can  be  used  indefinitely.  Experiments,  with  a  view  of  introducing 
this  salt,  have  been  made  on  various  railways  abroad,  and  in  England 
on  the  London  and  North  Western.  Y.  H.  V. 
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Boiling  and  Heating  with  Gas.  By  A.  Bdhe  {Chem.  Genu., 
1881,  2<->3— 2o6  and  308— 304).— The  object  of  the  use  of  non- 
luminous  flames  for  cooking  and  heating  purposes  is  to  prevent  the 
troublesome  formation  of  soot  on  the  vessels  employed,  and  to  utilise 
satisfactorily  the  heating  power  of  gas.  In  order  to  render  gas 
made  from  Westphalian  coal  non-luminous,  100  litres  require  220 
litres  of  air,  the  same  proportion  holds  good  for  gas  made  from  other 
sources  of  German  coal  and  also  for  ordinary  English  coal-gas ;  the 
highly  luminous  Boghead  gas,  however,  requires  500  litres  of  air. 
For  the  complete  combustion  of  ordinary  gas  about  560  litres  of  air 
are  required  for  100  litres  of  gas,  i.e.,  <IiO  per  cent.,  to  render  the  gas 
non-luminous,  and  60  per  cent,  for  the  subsequent  complete  com- 
bustion of  the  gas ;  the  latter  is  taken  from  the  air  surrounding  the 
flame.  In  the  remaining  portion  of  the  paper,  the  author  discusses  very 
minutely  the  different  kinds  of  gas-burners,  gas-stoves,  and  ovens 
employed  for  domestic  purposes.  D.  B. 

Destruction  of  the  Noxious  Gases  evolved  in  the  Manu- 
facture of  Ammonia  from  Liquid  Sewage.  By  L.  Chateau 
{Bull.  Soc.  Chim.  [2],  36,  194 — 196). — The  ammonia  obtained  by  the 
distillation  of  liquid  sewage  is  mixed  with  hydrogen  sulphide, 
ammonium  sulphide,  ethyl  and  methyl  sulphides,  and  traces  of  other 
organic  compounds.  At  the  works  of  the  Compagnie  Urbaine 
at  Arcueil,  in  order  to  prevent  the  escape  of  these  noxious  gases  into 
the  air,  the  saturating  vessels  are  made  air-tight,  and  the  gases  are 
drawn  through  the  apparatus  by  means  of  an  aspirator.  Between  the 
saturating  vessels  and  the  aspirator  the  gases  pass  through  a  purifier 
containing  coke  mixed  with  ferric  oxide  and  calcium  sulphate,  and 
kept  continually  moistened  with  a  solution  of  ferrous  sulphate.  After 
passing  through  this  purifier,  the  gases  are  conducted  into  a  furnace  of 
special  construction,  where  they  are  completely  burnt.  C.  H.  B. 

New  Method  of  Extracting  Sulphur.  By  La  Toue  du  Breuil 
(^Compt.  rend.,  93,  450). — The  sulphur-ore  is  heated  in  a  66  per  cent, 
solution  of  calcium  chloride,  at  the  boiling  point  of  the  latter,  120°. 
At  this  temperature  the  sulphur  fuses,  and  runs  down  to  the  bottom 
of  the  vat  in  which  the  heating  takes  place.  Two  vats  are  employed, 
the  calcium  chloride  solution  being  drawn  off  into  one,  whilst  the 
other  is  being  emptied  and  refilled,  thus  allowing  the  process  to  go  on 
continuously.  The  calcium  chloride  does  not  act  either  on  the  sulphur 
or  on  the  gangue.  The  advantages  claimed  for  this  method  are — 
(1)  The  extraction  is  almost  complete,  only  2  to  3  per  cent,  of  sulphur 
remaining  in  the  gangue.  (2)  The  pi-oduct  is  very  pure,  containing  only 
0*05  to  01  per  cent,  of  earthy  impurities,  and  no  trace  of  sulphuric  or 
sulphurous  acid.  (3)  The  process  can  be  carried  on  all  the  year 
round,  whilst  Italian  law  allows  the  extraction  by  calcaroni  to  be  carried 
on  only  from  the  end  of  June  to  the  middle  of  February.  The  cost  of 
extraction  is  about  5  francs  per  French,  ton.  C.  H.  B. 

Potassium  Chloride  in  "  Osmose  Water."  By  R.  Steixreich 
(^Bied.  Ceidr.,  1881,  573). — Potassium  chloride  was  found  in  quantity 
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amongst  tlie  salts  which  crystallise  from  "  osmose  water ;"  it  causes  the 
formation  of  molasses,  and  is  removed  by  dialysis.  E.  W.  P. 

Tripolite  compared  with  Gypsum.  By  B.  v.  Langenbeck  {Bied. 
Ceiitr.,  1881,  430). — Tripolite,  a  mineral  consisting'  of  lime,  silica,  and 
ferrous  oxide,  can  be  used  after  heating  as  plaster  of  Paris  ;  it  is  14  per 
cent,  lighter  than  real  plaster,  does  not  so  readily  absorb  moisture 
from  the  air  or  lose  its  binding  properties,  and  is  cheaper  than 
gypsum.  J.  K.  C. 

Asbestos  Fabrics.  By  Knops  (Chem.  Centr.,  1881,  335).— The 
author  mentions  that  asbestos  imported  from  Canada  is  the  best  and 
purest  in  quality.  It  is  brought  into  coramerce  as  "  Bostonite  "  or 
"  Canadian  fibre,"  in  pieces  resembling  hard  stones  with  adhering 
fibres.  It  consists  of  fine  fibres  placed  side  by  side  in  a  parallel  posi- 
tion, very  closely  and  firmly  to  one  another.  The  fibres  can  be  easily 
separated  from  each  other,  and  when  purified,  yield  a  product  which 
can  be  felted  into  sheets  and  woven  into  cloth.  Next  to  bostonite,  the 
Italian  asbestos  is  the  purest.  The  latter,  however,  has  a  higher  specific 
gravity,  as  it  contains  a  larger  percentage  of  alumina.  The  fabrics 
made  of  bostonite  are  light,  soft,  and  white,  and  the  sheets  are  flexible 
and  unctuous  to  the  touch.  D.  B. 

Malleable   Cast  Iron   and  the  Cementation   of  Steel.    By 

FoEQuiGNON  (Ann.  Ghim.  Fhys.  [6],  23,  433 — 554). — Malleable  cast 
iron  is  the  product  of  a  special  metallurgical  operation.  It  is  produced 
by  submitting  casts  to  a  process  of  cementation  in  "  cements  "  of  dif- 
ferent kinds  ;  such  as  ferric  oxide,  chalk,  &c.  The  metal,  which  before 
the  treatment  was  hard,  fragile,  and  easily  fusible,  becomes  soft,  mal- 
leable, easy  to  work  with  tools,  and  difficult  to  melt.  The  author 
states  that  castings  which  are  very  grey  or  contain  much  manganese 
give  bad  results.  Spotted  or  white  iron  obtained  from  very  pure  ore 
yields  the  best  results.  The  softening  process  is  applicable  only  to  small 
objects,  such  as  keys,  spurs,  buckles,  &c.  The  operation  is  not  con- 
ducted with  success  when  the  diameter  of  the  articles  exceeds  0'03 
meter  to  0'035  meter.  The  duration  of  the  experiment  varies  with 
the  diameter  of  the  object  and  the  quality  of  iron  which  it  is  desired 
to  obtain,  from  24  hours  to  6  days,  and  upwards.  The  temperature  of 
the  furnace  is  generally  bright  cherry- red  (about  1,000°),  and  the 
"cement"  usually  employed  is  ferric  oxide,  which  is  broken  into 
grains,  and  the  objects  to  be  cemented  are  imbedded  in  it,  in  large 
pots.  These  are  afterwards  hermetically  sealed  and  placed  on  the  floor 
of  the  furnace.  Care  must  be  taken  to  allow  them  to  cool  before 
opening. 

The  following  are  the  results  obtained  by  employing  various 
"  cements  "  : — 

1.  Wood  Charcoal. — The  cast  is  considerably  softened.  Prom  50  to 
55  per  cent,  of  the  combined  carbon  is  changed  into  graphite,  although 
the  body  retains  its  solid  state.  There  is  a  considerable  diminution  of 
silicon.  It  is  obvious  that  the  theory  which  attributes  softening  to  a 
purely  oxidising  action  is  incorrect. 
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2.  Iron  Filings. — A  considerable  quantity  of  carbon  and  silicon  is 
absorbed  by  the  iron  filings.  At  the  same  time  graphite  is  deposited. 
The  "  cement  "  in  this  case  has  exercised  a  decarbonising  action. 

3.  Siliceous  Sand. — There  is  in  tliis  case  a  gain  in  silicon  and  a  loss 
in  carbon.    The  carbon  appears  to  reduce  the  silica  in  presence  of  iron. 

"  4.  Quick-lime. — Lime  exercises  a  most  violent  action  on  the  iron. 
It  eats  into  the  surface  and  covers  it  in  places  with  a  blackish  semi- 
fused  crust.  The  total  carbon  undergoes  a  remarkable  diminution. 
The  silicon  is  reduced  by  35  per  cent,  after  24  hours'  cementation. 

5.  Bone  Dust. — The  total  carbon  is  very  little  diminished,  and  there 
is  scarcely  any  graphite  formed.  The  author  states  that  this  is  probably 
due  to  the  bone  ash  being  a  bad  conductor. 

6.  Colcothar. — The  surface  of  the  metal  is  attacked,  and  there  is  a  gain 
in  silicon,  but  there  is  less  combined  carbon  and  much  more  graphite 
than  in  samples  heated  for  the  same  length  of  time  with  hasmatite. 

7.  Colcothar  and  Salt. — The  introduction  of  salt  does  not  prevent 
the  removal  of  silicon  nor  the  increase  of  graphite  ;  but  it  checks  the 
action  of  colcothar  on  the  surface,  and  on  the  whole  the  mixture  yields 
excellent  results. 

In  addition  to  analysing  the  specimens  before  and  after  cementation, 
the  author  has  determined  some  of  the  physical  properties  of  the  casts; 
such  as  the  breaking  strain,  the  elongation  before  breaking,  and  the 
limit  of  elasticity.  The  specimens  used  in  the  experiments  were  cast 
in  the  form  of  bars.  The  section  was  accurately  determined  by  means 
of  a  spherometer,  and  then  two  marks,  distant  O'l  meter  from  each 
other,  were  made  on  the  surface.  The  bar  was  then  attached  to  a 
vertical  machine,  and  the  marks  read  off  with  a  cathetometer.  The 
weight,  which  could  be  varied  from  1  kilo,  to  100  tons,  was  then 
applied.  After  each  increment  of  weight,  a  reading  was  taken  with  the 
cathetometer  until  the  point  of  rupture  was  reached.  By  this  means 
the  elongation  of  the  bar  and  the  point  of  rupture  were  obtained. 
Taking  the  successive  charges  referred  to  the  unit  of  section  as 
abscissse,  and  the  observed  elongations  as  ordinates,  a  curve  was  con- 
structed whose  form  showed  the  position  of  the  limit  of  elasticity. 
The  author  states  that :  1.  The  resistance  to  rupture  is  always  more 
than  doubled,  sometimes  more  than  quadrupled,  by  cementation.  It 
increases  with  the  duration  of  the  heating.  2.  The  elongation  varies 
with  the  resistance  to  rupture  ;  but,  after  passing  a  point  which  it 
reaches  in  from  72  to  144  hours,  it  has  a  tendency  to  diminish  some- 
what. 3.  The  limit  of  elasticity  is  lowered  by  each  cementation.  4.  It 
appears  that  each  variety  of  cast  has  a  particular  kind  of  cement 
which  suits  it  and  produces  a  better  effect  than  all  others. 

Malleable  casts  occupy  an  intermediate  position  between  grey  cast 
iron  and  steel.  They  differ  from  the  former  in  the  peculiar  nature  of 
their  amorphous  graphite  as  well  as  by  their  great  tenacity.  They  ai'e 
distinguished  from  steel  by  their  slight  elongation  and  tenacious 
retention  of  graphite.  The  author  states  that  this  graphite  is  a 
peculiar  form  of  carbon,  differing  in  its  structure,  mode  of  formation, 
and  derivatives,  from  the  crystalline  variety  which  is  ordinarily  met 
with  in  iron.  It  is  amorphous,  and  is  formed  by  the  action  of  heat  on 
a  solid  bar  at  about  1,000°. 
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Cementation  in  Gaseous  Media. — Hydrogen  exerts  a  decarbonising 
action  on  iron  at  about  800°,  giving  rise  to  gaseous  hydrocarbons,  and 
a  certain  quantity  of  hydrogen  remains  combined  with  the  carbon  un- 
removed.  The  author  states  that  it  is  probably  methane  which 
is  formed.  Cyanogen  is  formed  when  iron  is  heated  in  a  current  of 
nitrogen. 

The  author  draws  the  following  conclusions  from  his  experi- 
ments : — 

1.  A  malleable  casting  always  contains  amorphous  graphite. 

2.  A  casting  may  lose  carbon  and  still  remain  fragile  if  the  remaining 
carbon  is  not  in  the  form  of  graphite,  or  if  the  initial  quantity  of 
graphite  is  not  increased. 

3.  A  casting  may  become  malleable  without  losing  a  sensible  part  of 
its  total  carb(m. 

4.  A  manganiferous  casting,  to  which  silicon  is  added,  is  improved 
by  cementation. 

5.  Hydrogen  and  nitrogen  deprive  the  casting  of  some  of  its  carbon. 
This  is  the  case  only  when  it  can  become  malleable  without  formation 
of  graphite.  J.  I.  W. 

Dephosphorising  Iron  in  the  Bessemer  Process.  {Chew. 
Centr.,  1881,  481.) — The  invention  which  forms  the  subject  of  the  pre- 
sent paper  refers  to  a  process  of  removing  phosphorus  from  phos- 
phoriterous  pig  iron  in  the  production  of  "flowing  iron"  in  the 
Bessemer  converter.  To  carry  out  this  invention  the  basic  bricks, 
patented  by  Thomas,  are  employed,  and  immediately  before  the  intro- 
duction of  the  metal  into  the  converter,  a  quantity  of  lime,  or  a  mixture 
of  lime  and  ferric  oxide,  is  thrown  into  the  converter.  This  is  prepai'ed 
by  mixing  4 — 6  parts  of  magnesium  limestone  free  from  silicon,  with 
1  part  of  ferric  oxide,  and  calcining  the  mixture  after  forming  it  into 
bricks.  Twice  the  weight  of  this  is  used  compared  with  the  amount 
of  silicon  and  phosphorus  contained  in  the  charge.  The  mixture  is 
exposed  to  a  strong  blast  for  6 — 10  minutes,  the  slag  in  the  converter 
is  then  removed,  and  a  smaller  quantity  of  mixture  introduced.  The 
whole  is  again  heated  strongly,  the  time  of  completion  depending  on 
the  quantity  of  phosphorus  present  in  the  charge.  An  indication  af 
the  end  of  the  operation  is  the  appearance  of  brown  fumes  ;  it  is,  how- 
ever, best  to  take  a  sample  of  the  metal  from  the  converter,  and 
hammer  it.     If  the  metal  is  hard,  the  heating  must  be  continued. 

D.  B. 

Perro-silicon.  By  Biermann  (G/iem.  Centr.,  1881,  430). — It  has 
been  clearly  proved  that  castings  are  now  made  which  are  perfectly 
free  from  blisters,  by  the  addition  of  a  highly  siliceous  iron  immedi- 
ately before  the  formation  of  carbonic  oxide,  the  presence  of  which 
is  known  to  be  the  cause  of  the  blistering  of  iron.  The  product, 
however,  is  said  to  be  very  inferior  in  quality,  owing  to  the  presence 
of  silicon  in  the  metal.  When  manganese  is  used,  the  ferric  oxide  is 
reduced  and  the  evolution  of  gas  prevented  ;  the  product  is  a  silicate 
of  iron  and  manganese,  and  is  more  fusible  than  silicate  of  iron : 
hence  it  is  preferable  to   use  manganese  in  conjunction   with  silicon, 
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the  casting  obtained  being  perfectly  free  from  silicon,  manganese, 
and  blisters.  D.  B. 

Galvanising  of  Iron.  By  J.- B.  Jones,  H.  W.  Shepard,  and  R.  Sea- 
MANN  {Chem.  Centr.,  1881,  335). — The  essential  feature  of  the  process 
consists  in  destroying  the  injurious  iron  salts  on  the  surface  of  the  iron 
before  insertion  into  the  metallic  bath,  and  in  preventing  oxidation 
before  insertion.  Thus  the  use  of  hydrochloric  acid  and  the  subse- 
quent drying  in  ovens  is  abandoned.  The  sheets  are  well  cleaned  and 
introduced  into  a  liquid  consisting  of  a  1  or  2  per  cent,  solution  of  an 
organic  or  metallic  chloride,  the  bases  of  which  are  in  a  positive  ratio 
to  iron.  They  are  then  placed  in  a  solution  of  equal  parts  of  water 
and  chlorine  compounds  of  organic  or  metallic  bases,  the  salts  of  which 
are  fusible  at  the  temperature  of  the  metallic  bath.  From  this  solu- 
tion they  are  at  once  brought  into  the  metallic  bath,  consisting  of  zinc 
or  an  alloy  of  zinc,  and  exposed  to  the  action  of  the  bath  until  the 
necessary  coating  has  been  obtained.  The  authors  use  an  alloy  of 
zinc,  tin,  lead,  and  nickel,  which  is  said  to  have  a  greater  degree  of 
fluidity,  so  that  an  effectual  coating  is  obtained  with  a  smaller  quantity 
of  metal.  I).  B. 

Separation  of  Copper  from  the    Precious  Metals.    By  T. 

Sterry  Hunt  (Chem.  News,  44,  198 — 202). — The  principal  wet  pro- 
cesses hitherto  used  for  extracting  copper  from  its  ores  are  the  follow- 
ing.— 

1.  Those  in  which  the  copper  in  sulphuretted  ores  is  rendered 
soluble  in  water  by  calcining  them  with  a  portion  of  common  salt, 
after  a  preliminary  roasting  to  remove  the  greater  part  of  their  sul- 
phur :  by  this  means  the  metal  is  converted  into  a  chloride,  or  into 
the  sulphate  if  sodium  sulphate  is  used. 

2.  Those  methods  in  which  free  hydrochloric  or  sulphuric  acid  is 
used  to  dissolve  the  copper  from  oxidised  or  roasted  ores.  These, 
while  simple  and  efficient,  are  too  costly,  except  in  certain  localities 
whei'e  hydrochloric  acid  is  a  waste  product. 

3.  The  method  in  which  a  hot  solution  of  ferrous  chloride  with  com- 
mon salt  is  used  to  convert  the  oxidised  copper  into  a  mixture  of  cupric 
and  cuprous  chlorides  ;  the  latter,  although  nearly  insoluble  in  water,  is 
then  dissolved  by  the  aid  of  sodium  chloride.  The  copper  is  precipi- 
tated from  this  solution  by  metallic  iron. 

When  this  method  is  applied  to  the  treatment  of  copper  ores  con- 
taining silver,  the  latter  is  converted  into  a  chloride  which  is  soluble 
in  strong  solution  of  sodium  chloride,  and  is  then  with  difficulty  sepa- 
rated from  the  chlorides  of  copper.  Various  plans  have  been  suggested 
for  extracting  the  dissolved  silver  from  such  solutions  before  throwing 
down  the  copper  by  metallic  iron.  The  most  efficient  method  of 
effecting  this  is  that  patented  by  Claudet.  It  depends  on  the  almost 
complete  insolubility  of  silver  iodide  in  solutions  of  sodium  chloride, 
and  consists  in  adding  to  the  solution,  in  which  the  proportion  of 
dissolved  silver  has  previously  been  determined,  a  dilute  solution  of  a 
soluble  iodide  just  sufficient  in  amount  to  convert  the  whole  of  the 
silver  into  the  iodide.     The  precipitate  which  separates  after  forty- 
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eight  lionrs'  standing  is  washed  with  dilute  hydrochloric  acid  to 
remove  adherent  copper  salts,  and  then  consists  chiefly  of  a  mixture 
of  lead  sulphate  with  silver  iodide,  which  is  reduced  by  metallic  zinc, 
the  iodine  being  thus  recovered  for  further  use. 

The  extraction  of  copper  from  its  ores  by  roasting  with  salt  is 
limited  to  pyrites  poor  in  copper,  which  yield  by  their  previous  calci- 
nation a  large  proportion  of  ferric  oxide,  the  presence  of  this  being 
necessary  to  the  effectual  chloridising  of  the  copper  in  the  furnace. 
When  applied  to  richer  ores,  this  method  fails  to  render  the  whole  of 
the  copper  soluble. 

The  author  has  devoted  much  time  to  the  metallurgical  problem 
thus  presented,  and  in  conjunction  with  J.  Douglas  has  devised  a 
novel  wet  process  for  the  extraction  of  copper  from  its  ores,  based  on 
the  reactions  described  by  Wohler  between  sulphurous  acid  and  a 
solution  of  cupric  chloride,  which  gives  rise  to  insoluble  cuprous 
chloride,  with  elimination  of  one  half  the  chlorine  as  hydrochloric 
acid,  and  simultaneous  formation  of  sulphuric  acid.  The  resulting 
acid  solution,  when  brought  in  contact  with  cupric  oxide,  will  take  up 
as  much  copper  as  it  originally  held,  which  may,  in  its  turn,  be  thrown 
down  by  sulphurous  acid.  In  this  way  the  solution  of  copper  from  an 
oxidised  ore  and  its  precipitation  as  cuprous  chloride,  may  be  repeated 
indefinitely,  provided  chlorine  be  supplied  each  time  by  the  addition 
of  a  sufficient  amount  of  some  soluble  chloride.  The  process  is  de- 
scribed in  detail  in  the  original  paper. 

It  is  mentioned  that,  unlike  the  method  of  chlorination  by  roasting 
with  salt,  that  depending  on  the  use  of  a  solution  of  ferrous  chloride 
with  salt  is  a  general  one,  applicable  to  all  naturally  or  artificially 
oxidised  copper  ores,  which  may  be  readily  and  cheaply  chlorinated 
by  its  aid.  When  applied  to  copper  ores  containing  silver,  however, 
this  shares  with  the  salt-roasting  process  the  disadvantage  that  the 
silver  is  at  the  same  rime  chloridised  and  dissolved,  while  the  cupric 
chloride  formed  by  the  reaction  between  the  oxide  of  copper  and  the 
ferrous  chloride  precludes  the  use  of  Claudet's  method  of  precipitating 
the  dissolved  silver  by  a  soluble  iodide.  D.  B. 

Amalgamation  of  Gold  Dispersed  in  Sulphides.  {Chevi. 
Gentr.,  1881,  206.) — The  ores  are  in  the  first  place  reduced  to  a  powder 
in  crushmg  mills  or  other  machines.  The  product  should  pass  through 
a  sieve,  with  3600  meshes  per  square  inch.  It  is  then  transferred  to 
cylinders  made  of  fire-clay  set  in  furnaces,  each  containing  four 
cylinders.  The  ore  is  brought  into  the  uppermost  cylinder,  which  is 
the  lowest  in  temperature ;  it  then  gradually  passes  to  the  second, 
third,  and  fourth  cylinders.  The  passage  is  effected  by  means  of 
mechanical  agitators,  and  should  occupy  four  hours.  The  ore  is  then 
cooled  and  treated  with  hot  vapours  of  mercury  in  automatic  amalga- 
mators. After  cooling,  the  mass  is  agitated  strongly  in  water.  The 
amalgam  of  mercury  and  gold  is  rapidly  separated  by  this  treatment. 

D.  B. 

Ethereal  Oils.  By  B.  Geissler  (Chem.  Centr.,  1881,  505). — 
Haensel's  patent  oils  are  extracts  of  essence  of  lemon  and  orange  con- 
centrated by  distillation.     Their  aroma  is   exceedingly  strong,  and 
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their  sp.  gr.  is  greater  than  that  of  the  ordinary  essences,  oil  of  lemons 
having  a  sp.  gr.  of  0'9003,  and  oil  of  oranges  0'909.  They  are  both 
acted  on  by  sodium,  and  turn  the  plane  of  polarisation  to  the  right. 

J.  K.  C. 

Acorns  and  Earth  Puffs  as  Distillery  Materials.  By  H,  Dill 
{Bied.  Cett^r.,  1881,  557). — Shelled  acorns  having  the  composition: 
starch,  2028  ;  gluten,  18"00 ;  tannic  acid,  286  ;  fibre,  7*15 ;  extrac- 
tive matter,  &c.,  51"71  per  cent,  yield,  when  mashed  with  wheat  and 
rye,  a  fine  spirit.  The  tubers  of  Helianthus  tuberosus,  being  rich  in 
inulin  and  sugar,  have  for  long  past  been  employed  in  Belgium  and 
Hungary  as  a  source  of  spirit.  The  analysis  of  these  tubers  is  as 
follows  : — Sugar,  148 ;  inulin,  3'0 ;  mucilage,  1*22  ;  albumin,  0*99 ; 
salts,  1'72  ;  fibre,  1*22;  water,  77*05,  percent. 

Some  technical  directions  for  fermentation  are  also  given. 

E.  W.  P. 

Analysis  of  White  Wine  from  Erfurt.  By  W.  Hadelich 
(Chem.  Centr.,  1881,  394). 

Specific  gravity 0*9976 

Alcohol i 6*65 

Extract 228 

Total  acids,  calculated  as  tartaric  acid 0*62 

Free  tartaric  acid    absent 

Combined  tartaric  acid 0*23 

Malic  acid  and  tannin     I  *,        ^^    ^ 

L  large 

Glycerol    063 

Ash,  with  alkaline  reaction    0*281 

Potash 01294 

Lime 0*0042 

Magnesia 0*025 

Phosphoric  acid   0*0527 

Sulphuric  acid 0*0421 

Chlorine    0*0054 


Composition  of  Ash. 
KjO.  NaaO.         CaO.         MgO.         PejOg. 

46*08'      3*83        1'51        8'93        0*33 


SiOj. 
1*56 


P2O5. 

18*79 


SO3. 
15*00 


AI3O3. 
trace 


a. 

1*95 


CO2. 
2*18 


T.  C. 


Alkaline  Earths  in  Wine.  By  R.  Kayser  (Chem.  Centr.,  1881, 
394). — The  ashes  of  wine  always  contain  calcium  and  magnesium 
salts.  The  amount  (3  to  11*4  mgrms.  in  100  c.c.  of  wine)  of  calcium  is 
greatest  in  young  wines,  and  gradually  diminishes  with  age,  probably 
in  consequence  of  the  separation  of  neutral  calcium  tartrate.  The 
amount  of  magnesium  on  the  other  hand  remains  almost  constant,  and 
is  always  in  excess  of  the  calcium.  The  largest  amount  of  magnesium 
found  by  the  author  was  24  mgrms.  in  100  c.c.  of  Malaga  wine.     The 
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phosphoric  acid  and  magnesia  show  a  constant  proportion  of  10  :  6, 
corresponding  with  the  formula  MgHP04.  T.  C. 

Bouquet  of  Rhine  Wine.  By  A.  v.  Babo  {Bied.  Centr.,  1881, 
574). — The  famed  bouquet  of  the  wine  from  Riesling  grapes  is  pro- 
duced by  the  action  of  frost,  wines  from  other  grapes  also  possess  a 
like  bouquet  if  the  grapes  are  frozen.  E.  W.  P. 

Action  of  Light  on  Beer.  By  G.  Beckh  (Bied.  Centr.,  1881,  574). 
— The  changes  which  are  frequently  noticed  as  occui-ring  in  beer,  are 
due  to  the  action  of  sunlight  affecting  the  ferment  in  the  beer,  and 
producing  lactic  acid  ferment  and  Saccharomyoes  exiguus. 

E.  W.  P. 

Improvement  in  Sugar  Manufacture.  By  N.  Mehrle  (Bied. 
Centr.,  1881,  573). — The  sections  of  the  sugar  beets  are  treated  with  a 
dilute  solution  of  ferrous  or  ferric  sulphate,  which  fixes  the  nitro- 
genous matter  in  the  cells.  The  percentage  of  sugar  in  the  dry 
matter  is  consequently  raised,  and  the  final  operations  greatly  faci- 
litated. E.  W.  P. 

Preparation  of  Sugar  without  Molasses.  By  Dubrunfaut 
(Bied.  Centr.,  1881,  553). — The  syrup  obtained  in  the  manufacture  of 
beet-sugar  is  subjected  to  the  process  of  "Lime  Osmose"  in  which 
sufficient  lime  is  added  to  form  calcium  saccharate,  whereby  potash 
and  soda  are  liberated.  This  mixture  is  then  placed  on  a  dialyser,  the 
alkalis  passing  into  the  "  osmose  water"  through  the  septum,  a  purer 
syrup  still  containing  lime  salts  is  obtained ;  a  little  more  lime  is  then 
added,  carbonic  anhydride  passed  in,  and  the  resulting  purified  syrup, 
after  addition  of  a  fresh  supply  of  beet  juice,  is  evaporated,  allowed 
to  crystallise,  and  the  new  syrup  again  treated  as  before. 

E.  W.  P. 
Changes  which    Sugar    Undergoes    in    Crystallising.      By 

Flourbns  {Bled.  Centr.,  1881,  572). — Saccharose  solutions  which  con- 
tain glutiose,  are  to  a  certain  extent  inverted  during  crystallisation, 
and  this  is  due  to  free  acids  which  accompany  the  glucose ;  and  even 
if  the  solutions  are  rendered  alkaline,  the  change  will  still  take  place, 
coloui'ing  matters  being  produced,  and  the  products  becoming  dark. 

E.  W.  P. 

Deterioration  of  Sugar  by  Keeping.  By  H.  Pellet  and  H. 
BuLLiER  {Bied.  Centr.,  1881,  573), — A  sample  of  cane-sugar  was 
analysed  in  1876,  and  again  in  1878,  and  it  was  found  that  the  crys- 
tallisable  sugar  had  decreased  by  10  per  cent.,  whilst  the  glucose  had 
correspondingly  increased.  E.  W.  P. 

Absorption  of  Sugar  by  Animal  Charcoal.  By  H.  Mott  {Bied. 
Centr.,  1881,  570). — 10  grams  animal  charcol  will  absorb  0'30 — 0'35 
per  cent,  from  a  solution  of  pure  sugar.  From  solutions  of  crude 
sugar,  O'l — 0"66  per  cent,  of  substances  which  polarise  light  is  ab- 
sorbed, but  the  quantity  is  reduced  to  0*35  after  inversion.     Perfectly 
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dry  cliarcoal  absorbs  best.  Two  grams  are  sufficient  to  decolorise  a 
filtered  sugar  solution  which  has  been  properly  precipitated  by  basic 
lead  acetate,  and  this  quantity  may  be  employed  without  loss,  as  the 
amount  removed  by  absorption  is  very  small.  E.  W.  P. 

On  Saponification.  (Dingl.  polyt.  J.,  242,  55.) — Scheurer 
mentions  that,  in  the  present  methods  of  soap-making,  part  of  the 
alkali  and  fatty  acids  remain  uncorabined,  and  when  the  soap  is  used 
for  dyeing  purposes,  the  free  alkali  injures  the  colours  very  consider- 
ably. In  order  to  avoid  this,  he  recommends  to  effect  the  saponification 
under  pressure ;  on  investigation,  however,  this  was  not  found  to  be 
successful. 

Referring  to  the  preparation  of  soap  in  the  cold,  Kochlin  found  that 
when  made  with  olive  oil  (Jmile  toumante)  and  soda-ley  the  soap 
should  not  be  stirred  for  more  than  two  or  three  minutes,  otherwise  it 
is  resolved  into  its  original  constituents.  With  potash-ley,  continued 
agitation  is  necessary. 

Menzies  prepares  potash  soap  by  dissolving  50  kilos,  potash  in 
50  litres  water,  and  adding  210  kilos,  purified  tallow,  previously  melted. 
The  mixture  is  well  agitated  and  transferred  to  frames,  where  it  is 
kept  at  rest  for  three  or  four  days  under  cover :  it  is  then  brought 
into  drying  rooms  and  dried  for  a  week.  Thus  310  kilos,  soap  are  said 
to  be  produced.  D.  B. 

Preparation  of  Purified  Oleic  Acid.  (Chem.  Centr.,  1881,  14.) 
— 60  parts  of  oil  soap  are  dissolved  in  4  times  as  much  boiling  water, 
decomposed  by  10  parts  sulphuric  acid  and  boiled  until  the  separation 
of  the  oleic  acid  is  complete ;  this  is  washed  with  hot  water,  and 
4  parts  of  lead  oxide  are  then  dissolved  in  the  oleic  acid,  and  to  the 
still  hot  fluid  are  added  60  parts  of  alcohol '  (0'820)  heated  to  65". 
After  24  hours'  digestion,  the  residue  is  well  pressed  and  decomposed 
by  1  part  of  hydrochloric  acid,  the  oleic  acid  repeatedly  washed  with 
water  and  finally  filtered.  The  yield  is  about  30  pai'ts  of  purified 
oleic  acid  of  bright  yellow  colour,  and  with  but  a  faint  smell  of  olive 
oil;  its  sp.  gr.  is  0-897.  F.  L.  T. 

Extraction  of  Pat  from  Bones  by  Light  Petroleum.    By  C. 

Thiel  (Chem.  Centr.,  1881,  13). — The  bones,  either  whole  or  in  small 
pieces,  are  digested  with  light  petroleum  for  some  hours  under  a  pres- 
sure of  several  atmospheres.  The  oil  is  then  run  off,  and  distilled  by 
a  steam- jet ;  the  fat  (about  7"48  per  cent,  of  the  bones)  is  at  once 
ready  for  the  market.     The  vessels  are  best  made  of  galvanised  iron. 

F.  L.  T. 

Flour  Rendered  Uneatable  by  Free  Fatty  Acid.  By  C. 
Bebnbeck  {Arch.  Pharm.  [3],  18,  337 — 340). — A  sample  of  flour 
submitted  to  the  author  for  examination  was  found  under  the  micro- 
scope to  be  an  unadulterated  "  seconds  "  flour  with  immaterial  traces  of 
mould.  Its  taste  was  at  first  like  wheat,  then  however  bitterish,  with 
a  prolonged  harsh  taste  in  the  throat.  The  odour  was  mildewy,  and 
undefinably  objectionable.     On  heating,  a  penetrating  fatty  odour  was 
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produced ;  tte  flour  sliaken  with  water  reddened  apiece  of  blue  litmus- 
paper  which  was  well  stirred  up  with  it ;  the  distilled  water,  however, 
with  which  it  was  shaken  up  remained  neutral,  showing^  that  the  acid 
present  was  insoluble.  Bj  extracting  with  ether  and  evaporating,  an 
oily  residue  was  obtained,  strongly  acid  to  litmus,  with  the  same 
objectionable  odour  as  the  flour  but  stronger.  The  results  of  the 
author's  examination  were : 

Water 12'9    per  cent. 

Ash 1-1 

Gluten 320          „ 

Fat,  with  free  fatty  acid 1'65        „ 

Wheat  starch  and  bran 62'35        .. 


100-00 


On  making  bread  from  a  sample  of  this  flour,  it  tasted  and  smelt  of 
rancid  fat,  and  was  nauseating  to  eat. 

On  adding  j  per  cent,  of  oleic  acid  to  an  ordinary  dongh  and  baking, 
bread  with  a  similar  taste  and  odour  was  produced,  thus  proving 
that  the  unfitness  of  the  flour  in  question  for  food  was  due  to  the 
presence  of  rancid  fat.  F.  L.  T. 

Creaming  by  the  Aid  of  Heat.  By  K.  Becker  (Bied.  Gentr., 
1881,  571). — Milk  is  placed  in  a  closed  vessel  resembling  Swarts',  and 
heated  by  warm  water  for  two  hours  at  50°,  then  it  is  cooled  for 
24 — 60  hours,  after  which  the  cream  is  remoA^ed.  The  cream  and 
skim  milk  thus  produced  keep  well,  and  the  milk,  which  contained 
previously  3' 13  per  cent,  fat,  after  24  hours'  contains  only  0"56  per 
cent.  E.  W.  P. 

Experiments  with  an  Improved  Form  of  Reimer's  Creamer. 

By  M.  ScHRODT  (Bied.  Gentr,,  1881,  571). — A  short  description  of  the 
creamers  is  given,  and  the  results  are  satisfactory,  as  high  as  91"53 
per  cent,  of  the  cream  having  been  removed  from  the  milk. 

E.  W.  P. 
Tescas  Separator.      By  Labesius  {Bied.  Getdr.,  1881,  572). — To 
obtain  the  best  results,  the  milk  must  not  pass  through  too  quickly, 
and  it  should  be  warmed.      Thus  from  5  kilos,  milk,  skim  milk  con- 
taining 0'5  per  cent,  fat  is  obtained  in  one  minute.  E.  W.  P. 

New  American  Process  for  Making  Cheese.  By  E.  Chbsnel 
(Bied.  Gentr.,  1881,  552)> — By  this  process,  butter,  milk,  and  skim 
milk  are  employed  for  cheese-making,  and  the  acid  of  the  butter  milk 
is  removed.  A  warm  mixture  of  the  two  are  allowed  to  become  sour, 
and  then  at  30°,  60  grams  of  "  anti-huffing  extract  "  is  added.  After 
ten  minutes  Hansen  rennet  is  added,  and  the  whole  heated  to  35 — 36°, 
when  the  perfectly  sweet  curd  may  be  separated,  salted,  and  pressed. 

E.  W.  P. 

Preparation  of  Colouring  Matters  by  the  Action  of  Diazo- 
anisoils  on  Naphthols  and  Naphtholsulphonic  Acids.     (Dingl. 
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2wlijt.  J.,  242,  61.) — For  the  preparation  of  diazo-aniso'ils,  the  follow- 
ing araido-compotiTids  are  used  : — Amidophenylmethyl  ether,  atnido- 
anisoil  or  anisidine,  NH2.C6H4.OMe ;  amidophenyletliyl  ether,  or 
amidophenetol,  NH,..C6H4.0Et;  amidophenylatnyl  ether,  or  amido- 
phenamylol,  NHo.CfiHi.OCsHu ;  and  the  corresponding  methyl,  ethyl,  and 
amyl  ethers  of  amidocresol,  NH^.CvHe.OH  ;  and  the  two  isoreeric 
amidonaphthols,  a/SNHQ.CioHs.OH.  For  the  preparation  of  the  diazo- 
aniso'ilsulphonic  acids,  the  following  amido-compounds  are  used : — 
Anisidinesulphonic  acid,  NH2.C6H3(S03H).OMe ;  amidophenetolsul- 
phonic  acid,  NHo.CcH3(S03H).OEt;  amidophenamylolsulphonic  acid, 
NH2.C6H3.(S03H).OC5Hu,  and  the  methyl,  ethyl,  and  amyl  ethers  of 
amidocresolsulphonic  acid,  NHo.C7H5(S03H).OH,  and  amidonaphthol- 
sulphonic  acid,  NH2.CioH5(S03H).OH.  By  the  combination  of  1  mol.  of 
the  diazo-bodies  with  1  mol.  of  the  naphthols  or  naphtholsulphonic 
acids,  red  or  violet  azo-colouring  matters  are  produced. 

For  the  preparation  of  the  scarlet  colouring  matter  called  "  anisoil 
red,"  10  kilos,  anisidine  are  dissolved  with  30  kilos,  concentrated  hydro- 
chloric acid,  in  200  litres  of  water,  and  converted  into  diazoanisoil 
hydrochloride  by  the  slow  addition  of  an  aqueous  solution  of  5'61  kilos, 
sodium  nitrite.  By  introducing  the  mixture  into  an  alkaline  solution 
of  18*2  kilos,  sodium  /3-naphtliolmonosulphonate,  the  colouring  matter  is 
separated  as  a  red  precipitate.  The  phenols  and  cresols  give  scajrlets; 
the  ethers  of  the  amidonaphthols  give  violets. 

To  prepare  the  colouring  matters  from  diazoanisoilsulphonic  acid, 
1  kilo,  anisidine  is  heated  with  4  kilos,  sulphuric  acid,  of  1'48  sp.  gr., 
for  several  hours  on  a  water-bath,  until  the  mixture  is  perfectly  soluble 
in  water.  The  excess  of  acid  is  removed  with  gypsum,  and  sodium 
carbonate  added  to  the  filtrate,  to  form  sodium  anisidinesulphonate. 
In  order  to  prepare  the  colouring  matter  from  diazoanisoilsulphonic 
acid,  16"5  kilos,  anisidinesulphonic  acid  are  dissolved  in  20  kilos, 
concentrated  hydrochloric  acid  in  200  litres  water,  and  converted  into 
diazoanisoilsulphonic  acid  by  the  addition  of  5"61  kilos,  sodium  nitrite. 
This  is  added  to  an  alkaline  solution  of  11'7  kilos.  /S-naphthol,  or 
182  kilos.  y3-naphtholmonosulphonic  acid,  or  24" 7  kilos.  /3-naphthol- 
disulphonic  acid.  The  red  colouring  matter  is  separated  by  the  addi- 
tion of  sodium  chloride.     It  is  filtered  and  dried. 

The  nitrosulphonic  acids  of  a-naphthol,  especially  diuitronaphthol- 
sulphonic  acid,  form  fine  colouring  matters,  soluble  in  water.  Accord- 
ing to  Claus,  azophthalic  acid  is  prepared  by  nitrating  phthalic  anhy- 
dride, dissolving  the  nitrophthalic  acid  in  a  dilute  soda  solution,  and 
adding  to  100  grams  of  acid  an  amalgam  of  60  grams  sodium  and 
4  kilos,  mercury.     Sodium  azophthalate, 

NaiCieHsN^Os  +  IOH2O, 

separates  in  fine  yellowish-red  crystals.  By  decomposing  with  hydro- 
chloric acid,  azophthalic  acid,  C16H10N2O8,  is  obtained  in  the  form  of 
yellow  crystals. 

In  the  preparation  of  alizarin,  Domeier  and  Marzell  recommend  to 
saturate  the  aqueous  solution  of  the  "  soda-melt  "  with  sulphurous 
acid.  The  precipitated  alizarin  is  filtered,  pressed,  and  the  filtrate 
treated  with  calcium,   barium,   or  strontium  hydroxide.     The  caustic 
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alkali  thus  produced  is  utilised  for  a  further  melt,  and  the  precipitated 
sulphates  are  decomposed  with  hydrochloric  acid,  and  the  sulphurous 
acid  evolved  is  re-introduced  into  the  melt.  Romer  proposes  to  treat 
an  ammoniacal  solution  of  alizarin  v^ith  zinc-dust,  in  order  to  form 
deoxyalizarin,  CuHioOa,  which  crystallises  in  pale-yellow  needles. 

D.  B. 

Manufacture  of  Gallein.  By  A.  Montlaur  (Chem.  Cenf.r.,  1881, 
395). — For  the  preparation  of  pyrogallol,  gallic  acid  is  dibrominated 
in  the  cold,  and  without  increase  of  pressure,  in  a  cast-iron  enamelled 
digester,  and  as  soon  as  the  evolution  of  the  hydrobromic  acid  has 
ceased,  it  is  heated  with  1|  equivalent  of  bromine  at  100°.  After  sepa- 
ration of  the  excess  of  hydrobromic  acid  or  of  bromine,  sodium 
sulphydrate  is  added,  and  the  whole  heated  in  the  closed  digester  at 
60°,  after  which  the  mass  is  treated  with  alcohol,  decanted,  and  the 
alcohol  distilled  off  in  a  copper.  60 — 70  per  cent,  of  pyrogallol  is 
obtained  in  this  way,  with  a  loss  of  5 — 10  per  cent,  bromine.  The  pyro- 
gallol may  be  converted  into  gallein  by  treatment  in  the  retort  with 
half  its  weight  of  phthalic  acid  in  the  ordinary  way.  Gallein  is  obtained 
in  the  form  of  paste  by  the  addition  of  ^^5^  of  the  requisite  quantity  of 
soda,  and  filtering  after  an  hour's  time.  The  sodium  is  now  present 
entirely  as  metagallate.  The  mass  is  then  treated  with  the  rest  of  the 
soda  at  a  boiling  heat.  This  process  is  repeated  several  times,  when 
the  gallein  will  be  so  far  purified  that  it  does  not  oxidise  on  exposure 
to  the  air.  T.  C. 

Dye-stuff  from  Corulein.  By  Pedd'homme  (Chem.  Centr.,  1881, 
395). — The  corulein  is  fused  with  an  aniline  salt,  until  a  portion  taken 
out  dissolves  in  dilute  soda,  with  a  brownish-yellow  coloration, 
without  a  trace  of  green.  Hydrochloric  acid  is  evolved  in  con- 
siderable quantity  during  the  reaction.  The  fased  mass  is  poured 
into  water,  thrown  on  a  filter,  and  washed  with  boiling  water,  until 
the  filtrate  comes  through  colourless.  The  new  dye-staff"  may  then  be 
extracted  from  the  residue  by  alcohol,  in  which  it  dissolves,  forming  a 
yellow  liquid,  with  a  beautiful  green  fluorescence.  On  pouring  this 
solution  gradually  into  water  and  exposing  it  to  air,  the  dye-stuff  sepa- 
rates out  in  brown  flocks  ;  those  give  a  green  liquid  with  sodium  sul- 
phite, becoming  blue  on  addition  of  ammonia.  Dyeing  operations 
with  this  substance  only  take  place  slowly,  and  require  a  boiling  heat. 
With  iron  mordant,  it  gives  a  bluish-green ;  with  iron  and  alumina,  a 
lighter  green  ;  with  alumina  (for  reds),  an  indigo-blue  ;  with  alumina 
(for  rose),  a  violet-bine  ;  with  weak  iron  mordants,  a  bluish-green  ;  and 
with  chrome  mordants,  a  green ;  whilst  corulein  gives  with  the  same 
mordants  yellowish-greens.  The  new  dye-stuff  is  probably  derived 
from  corulein  by  the  substitution  of  several  hydroxyl-groups  by 
NHPh-groups.  T.  C. 

Resists  for  Aniline-black.  (Chem..  News,  44,  76.) — Gum-water 
containing  50  grams  per  litre  of  ammonium  or  potassium  thiocyanate 
completely  resists  aniline-black.  By  the  use  of  these  salts,  reds,  greens, 
blues,  violets,  and  catechu  colours  are  obtained  pure  and  well  defined 
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on  a  black  gronnd.  The  aniline  colours  whether  applied  with  tannin, 
albumin,  or  arsenic,  are  mixed  with  50 — fiO  grams  per  litre  of  either 
of  the  thiocyanates.  With  acid  colours,  lead  thiocyanate  shonld  be 
used.  For  alizarin-reds,  ammonium  thiocyanate  may  be  used  instead 
of  red  liquor.  In  photography,  the  thiocyanates  may  with  advantage 
be  substituted  for  sodium  thiosulphate,  since  they  are  not  so  liable  to 
cause  spots,  and  are  more  easily  washed  away.  C.  H.  B. 

Dyeing  with  Methylene  Blue.  (Dingl.  polyt.  J.,  242,  64). — 
This  colouring  matter  is  produced  by  converting  dimethylaniline 
hydrochloride  into  nitrosodimethylaniline  by  means  of  sodium  nitrite. 
By  treatment  with  sulphuretted  hydi-ogen  the  product  is  converted 
into  amidodimethylaniline,  which  is  oxidised  with  ferric  chloride. 

The  tannates  of  aluminium,  iron,  chromium,  uranium,  nickel,  barium, 
and  copper,  give  bright  and  fast  colours  when  dyed  with  methylene 
blue.  In  dyeing  it  was  found  that  the  best  results  were  obtained 
when  distilled  water  was  used ;  and  in  order  to  obtain  a  similar  effect 
with  river  water,  a  mixture  of  2  grams  soda,  and  2  grams  normal 
sodium  phosphate  was  added  to  every  litre  of  the  wat^r. 

When  Turkey-red  oil  is  added  to  the  dye-bath,  negative  results  are 
obtained ;  hence  the  material  must  be  oiled  before  dyeing.  It  is  then 
treated  twice  with  ferrous  acetate  of  1°  Be,  hung  up  to  dry  in  the  cold 
for  two  days,  and  fixed  in  a  bath  of  soda  water-glass  (5  grams  per  litre), 
in  order  to  be  dyed  in  tannin.  For  1  kilo,  cotton  300  grams  tannin 
are  used.  After  washing,  the  material  is  dyed  in  the  following  bath  : — 
100  litres  of  river  water,  200  grams  soda,  200  sodium  phosphate,  and 
38  methylene  blue.  A  very  dark  blue  is  obtained,  which  has  a  copper 
lustre,  and  can  be  soaped  without  losing  its  fastness.  In  order  to 
obtain  lighter  blues,  the  oiled  material  is  soaked  in  a  solution  of  alum 
(20  grams  per  litre).  It  is  hung  up  to  dry  in  the  cold  for  two 
days,  and  fixed  in  a  bath  consisting  of  100  litres  water  of  50°, 
500  grams  chalk,  and  100  of  crystallised  sodium  arsenate.  After 
washing  the  cotton  is  dyed  as  above. 

Methylene  blue  resists  the  action  of  soap,  chlorine,  and  light,  but 
does  not  stand  caustic  alkalis  as  well  as  indigo.  D.  B. 

New  Method  of  Painting  on  Glass.  By  J.  B.  Miller  (Dingl. 
polyt.  J.  242,  57 — 60). — Hitherto  the  difficulty  in  glass  painting 
has  been  the  want  of  uniformity  and  evenness  in  the  colours  produced. 
This  the  author  appears  to  have  surmounted  by  a  new  method,  which 
consists  in  laying  on  the  colour  in  the  form  of  a  fine  spray,  and  not 
with  a  brush.  In  order  to  effect  this  and  the  subsequent  treatment  of 
the  glass,  a  special  apparatus  has  been  devised,  which  is  described 
very  minutely  in  the  original  paper.  D.  B. 

Silvering  of  Glass.  By  H.  E.  Benuath  (Chem.  Centr.,  1881,  446). 
— The  method  resembles  Martin's  process  of  silvering  glass,  the  dif- 
ference being  that  the  liquid  employed  is  poured  on  the  glass.  The 
following  solutions  are  required : — 800  grams  of  silver  nitrate  and 
1,200  grams  ammonium  nitrate  dissolved  in  10  litres  of  water,  1,300 
pure  fused  soda  dissolved  in  10  litres  of  water,  150  grams  loaf-sugar, 
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and  15  grams  tartaric  acid  dissolved  in  about  0*5  litre  of  water,  the 
solution  being  kept  at  rest  for  half  an  hour,  after  which  it  is  diluted 
to  4,200  c.c.  D.  B. 

Bleaching.  By  J.  M.  Clement  (Chem.  Cmtr.,  1881,  77).— Accord- 
ing to  a  French  patent,  the  stuffs  are  first  placed  in  water  containing 
yeast  to  remove  the  weaver's  glue,  which  it  does  in  twelve  hours. 
They  are  then  transferred  to  an  oxidising  bath  consisting  of  1,000 
litres  of  water  and  500  grams  of  a  new  oxidising  mixture  (potassium 
permanganate  670  grams,  and  potassium  dichromate  830  grams). 
After  an  hour,  the  material  is  transferred  to  a  second  bath  consisting 
of  1^000  litres  of  water,  1,500  grams  of  sodium  sulphite  or  hyposul- 
phite, 750  grams  of  sulphuric  or  875  grams  of  hydrochloric  acid,  and 
250  grams  of  sodium  or  potassium  carbonate.  After  two  hours' 
stirring,  the  materials  are  rinsed  and  transferred  to  a  bath  of  370  grams 
of  sodium  or  potassium  hypochlorite,  and  2,500  grams  of  sodium 
carbonate  in  1,000  litres  of  water.  The  bleaching  of  cotton  wool  is 
generally  complete  in  8 — 10  hours  ;  it  has  only  to  be  rinsed,  placed  in 
a  second  bath  for  an  hour,  again  rinsed,  and  finished  in  the  usual 
manner.  With  linen  these  operations  are  to  be  repeated  in  the  same 
order — three  operations  generally  suflBcing.  In  the  case  of  wool, 
instead  of  treatment  with  yeast,  the  sweat  is  removed  by  means  of  a 
known  bath  or  by  purified  urine.  The  raw  wool  is  fii\st  melted  with 
oleic  acid  or  houile  tournante,  and  is,  after  1 — 2  hours,  washed  with 
warm  or  cold  water  until  the  latter  runs  off  colourless.  It  is  then  placed 
in  a  bath  of  1,000  litres  of  water  and  15  litres  of  a  liquid  (QQ  parts  [by 
vol.]  of  aqueous  ammonia  and  33  parts,  by  vol.,  of  benzene  or  other 
hydrocarbon).  The  mixture  is  well  stirred,  the  wool  dipped  in,  and 
washed  as  usual.  The  removal  of  the  fat  and  the  bleaching  is  com- 
plete in  a  few  minutes.  The  decolorisation  of  sponges  takes  place  best 
in  baths  of  oxidising  matter  and  a  vegetable  acid,  preferably  oxalic. 

F.  L.  T. 

Copying  Ink  for  Transcribing  Letters  without  a  Press.    By 

J.  Attfield  {Chem.  Netvs,  44,  141). — Ten  volumes  of  ink  are  reduced 
by  evaporation  to  6  vols.,  and  4  vols,  of  glycerol  are  then  added ;  or 
some  ink  is  made  of  double  the  usual  strength  and  diluted  with  about 
its  own  volume  of  glycerol.  The  letter,  &c.,  written  with  this  ink  is 
simply  placed  in  an  ordinary  thin  paper  copying  book,  and  a  leaf  of 
the  latter  is  pressed  down  upon  it  with  the  hand,  just  as  if  using  a 
sheet  of  blotting-paper.  Any  excess  of  ink  is  removed  by  placing  a 
sheet  of  blotting-paper  between  the  letter  and  the  leaf  of  the  copying- 
book,  and  then  gently  rubbing  the  hand  over  the  whole. 

C.  H.  B. 


'''  M-rJ 
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Chemical  Action  of  Light.  By  G.  Lemoinb  (Compt.  rend.,  93, 
514 — 517). — The  author  compares  the  action  which  light  has  on 
chemical  change  with  that  exercised  by  heat.  Isomeric  modifications 
of  sulphur  and  phosphorus  are  produced  by  the  action  of  light. 
Styrolene  is  transformed  into  metastyrolene  when  it  is  heated  to  200°: 
if  it  is  exposed  to  the  sun  for  20  or  30  days  in  a  senled  tube,  the 
same  change  takes  place.  Chloral  is  polymerised  by  sunlight ;  but 
the  heat  generated  is  sufficient  to  induce  decomposition.  When 
acetylene  is  exposed  to  light  for  three  years,  it  acquires  a  greenish 
tint,  and  undergoes  a  condensation  of  7  per  cent.  Perfectly  dry 
cyanogen  and  pure  turpentine  are  unchanged.  Many  of  the  reactions 
induced  by  light  proceed  when  the  substances  are  iu  solution:  solu- 
tions of  sulphur,  phosphorus,  and  styrolene  are  tran.«formed.  Hy- 
driodic  acid  gas  is  decomposed  by  sunlight,  but  its  solution  remains 
colourless.  Silver  chloride  dissolved  in  ammonia  is  not  acted  on  by 
light.  When  styrolene  is  heated  at  100°  in  sealed  tubes  in  the  dark,  it 
becomes  solid ;  the  same  change  takes  place  in  the  light  at  25°. 

The  blue  rays  effect  all  chemical  changes  sooner  than  the  other  colours. 
The  red  rays  will,  in  course  of  time,  prodace  the  same  effect  a<?  the 
blue  ones  do  in  a  short  time.  J.  I.  W. 

Action  of  Air  in  rendering  the  Flame  of  the  Bunsen  Lamp 
more  Luminous.  By  R.  Blochmann  {Ber.,  14,  1025—1928). — This 
]iaper  is  merely  an  answer  to  Heumann's  criticisms  (Abstr.,  1881, 
773)  on  the  author's  experiments  on  conditions  of  luminosity  and  non- 
luminosity  of  the  Bunsen  burner. 

The  author  does  not,  however,  bring  forward  any  new  experiments 
to  support  the  views  whioh  were  put  forward  by  him  in  a  former  com- 
munication (Annalen,  207,  167).  V.  H.  V. 

Non-luminosity  of  the  Flame  of  the  Bunsen  Lamp.  By  K. 
Heumann  (Ber  ,  14,  2210 — 2211). — This  paper  is  merely  a  controver- 
sial reply  to  the  criticisms  of  Blochmann.  V.  H.  V. 

Spectrum  of  Hydrogen  and  Acetylene.  By  A.  Wullnkr  (Ann. 
Phys.  Chem.  [2],  14,  35.5— 362).— In  1868  the  author  described  (Pojg. 

Ann.,  135,497)  the  spectrum  of  hydrogen;  but,  subsequently,  Ang- 
strom (ibid.,  144,  300)  stated  that  the  lines  mentioned  by  Wiillner 
were  due   to  the  presence  of  a  hydrocarbon ;  it  was,  however,  after- 

o 

wards  shown  by  the  author  (ihld.,  144,  481)  that  Angstrom's 
supposition  was  incorrect.  More  recently  still,  Ciamician  ( Wien. 
Ber.,  82,  425)  has  stated  that  the  lines  ascribed  to  hydrogen  by  the 
fiuthor  are  really  due  to  acetylene.  Wiillner  has,  therefore,  carefully 
studied  the  spectrum  of  acetylene,  and  finds  that  it  is  quite  distinct 
VOL.  XLIl.  k 
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from,  tliat  wliicli  lie  observed  in  the  case  of  hydrogen,  inasmuch  as  it 
shows  the  carbon  channelings  characteristic  of  carbon  spectra  ;  and, 
further,  in  the  red,  orange,  and  yellow  portions  of  the  spectrum,  it 
resembles  more  nearly  those  of  carbonic  anhydride  and  carbonic  oxide 
than  that  of  hydrogen,  whilst  in  the  case  of  ethylene  and  marsh-gas 
this  part  of  the  spectrum  is  very  similar  to  that  of  hydrogen. 

The  spectrum  of  acetylene  is  not  of  very  long  duration,  as  the  gas 
gradually  undergoes  decomposition,  with  separation  of  carbon,  the 
greenish-white  light  being  at  the  same  time  replaced  by  a  reddish- 
white,  the  spectrum  finally  assuming  almost  exactly  the  same  appear- 
ance as  that  of  hydrogen.  The  decomposition  of  the  acetylene  takes 
place  much  more  rapidly  when  once  the  walls  of  the  tube  and  the 
electrodes  have  become  covered  with  a  thin  film  of  deposited  carbon. 

In  his  first  paper  above  referred  to,  the  author  described  a  second 
line- spectrum,  which  was  observed  when  the  hydrogen  was  examined 
under  the  lowest  possible  pressure;  under  these  circumstances  the 
light  suddenly  assumed  a  green  colour,  and  gave  a  spectrum  consisting 
of  six  groups  of  lines  in  the  green.  As  this  phenomenon  was  not 
observed  in  the  case  of  any  other  gas  than  hydrogen,  it  was  ascribed 
to  the  presence  of  the  latter  gas.  He  now  finds,  however,  that  it  is 
due  to  the  volatilisation  of  the  glass  of  the  vacuum-tube.  T.  C. 

Spectra  of  Carbon  Compounds.  By  A.  Wullnee  (Ann.  Phys. 
Chem.  [2],  14,  363 — 366). — A  criticism  on  a  paper  by  Wesendonck 
(Monatsb.  d.  Berl.  Acad.,  1880,  791)  in  reference  to  this  subject. 

T.  C. 

Spectroscopic  Examination  of  Essential  Oils.    By  W.  N. 

Hartley  and  A.  K.  Huntington  (Proc.  Roy.  Soc,  131,  1 — 26). — This 
paper  contains  descriptions  and  diagrams  of  the  absorption- spectra  of 
numerous  essential  oils  belonging  to  the  terpene  family,  the  conclu- 
sions with  regard  to  which  are  summarised  as  follows : — 

1.  Terpenes,  with  the  composition  CioHig  (oils  of  turpentine,  orange, 
nutmeg,  myrtle,  and  several  others),  possess  in  a  high  degree  the 
power  of  absorbing  the  ultra-violet  rays  of  the  spectrum,  although  they 
are  inferior  in  this  respect  to  benzene  and  its  derivatives. 

2.  Terpenes  with  the  composition  C15H24  (hydrocarbons  from  rose- 
wood, cubebs,  calamus,  cascarilla,  patchouli,  and  cloves),  have  a  greatly 
increased  absorptive  power. 

3.  Neither  the  terpenes  themselves  nor  their  oxides  or  hydrates 
exhibit  absorption-bands,  under  any  circumstances,  when  pure,  but 
always  transmit  continuous  spectra. 

4.  Isomeric  terpenes  transmit  spectra  which  differ  from  one  another 
in  length,  or  show  variations  on  dilution. 

5.  Dilution  with  alcohol  enables  the  presence  of  bodies  of  the 
aromatic  series  to  be  detected  in  essential  oils,  and  even,  in  some  cases, 
allows  of  an  approximate  estimation  of  the  amounts  of  these  sub- 
stances present.  H.  W. 

Influence  of  Molecular  Grouping  in  Organic  Bodies  on 
their  Absorption  in  the  Infra-red  Region  of  the  Spectrum. 
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By  W.  DE  W.  Abnbt  and'R.  Festing  (Proe.  Boy.  iSoc.^  31,  416).— Tlie 
source  of  light  used  in  this  research  for  obtaining  a  continuous 
spectrum  was  the  incandescent  positive  pole  of  an  electric  light,  the 
electricity  being  generated  by  a  Gramme  machine.  The  light  was 
passed  through  tubes  containing  the  liquids,  and  the  absorption  was 
photographed  in  the  infra-red  region.  It  was  found  that  a  large 
number  of  lines  formed  in  hydrocarbons  containing  no  oxygen  are 
common  to  substances  containing  hydrogen  and  no  carbon,  e.g., 
hydrochloric  acid,  ammonia,  and  chloroform,  atid  that  in  carbon 
tetrachloride  and  carbon  bisulphide  no  lines  or  bands  are  met  with. 
By  this  eliminating  process  it  is  inferred  that  the  presence  of  lines  is 
due  to  the  hydrogen  in  the  bodies.  The  experiments  show  that  the 
termination  of  the  bands  in  liquids  containing  carbon,  hydrogen,  and 
oxygen,  corresponds  with  the  position  of  these  hydrogen  lines :  hence 
it  appears  probable  that  the  bands  are  in  reality  a  blocking  out  of 
radiation  between  two  hydrogen  lines. 

The  most  important  conclusion  deduced  from  these  observations  is 
that  each  organic  radicle  has  its  own  definite  absorption  in  the  infra- 
red, and  that  such  a  radicle  may  be  detected  in  a  more  complex  body. 
It  also  seems  possible  that  the  hydrogen  which  is  replaced  may  be 
distinguished  by  a  comparison  with  other  spectra.  Coincidences  are 
j'lso  pointed  out  of  some  of  the  lines  obtained,  the  absorption-spectra 
of  the  hydrocarbons,  and  the  spectra  of  bodies  containing  no  carbon 
with  solar  lines,  from  which  the  authors  conclude  that  at  present  it  is 
not  safe  to  infer  that  such  lines  in  the  solar  spectrum  are  not  neces- 
sarily due  to  water.  Whether  the  lines  mapped  are  due  to  hydrogen 
or  not,  it  is  perfectly  evident  that  every  organic  body  has  a  definite 
absorption-spectrum,  which  connects  it  with  some  series.  The  full 
paper  in  the  Philosophical  Transactions  contains  tables  and  maps  of  the 
bands  and  lines  found  in  51  compounds,  including  alcohols,  ethers, 
and  acids  of  the  paraffin  or  fatty  series,  together  with  benzene  and 
several  of  its  haloid,  nitro-,  and  amido-derivatives.  H.  W. 

Absorption-spectra  of  Cobalt  Salts.  Bjr  W.  J.  Russell  (Proc. 
Boy.  Soc,  31,  51—54;  and  32,  258— 272).— Anhydrous  cobalt 
chloride,  C0CI2,  in  the  fused  state  gives  exactly  the  same  absorption- 
spectrum  in  whatever  way  it  may  have  been  prepared.  The  bromide 
gives  a  similar  spectrum,  but  its  position  is  different,  being  nearer  to 
the  red  than  that  of  the  chloride.  By  fusing  cobaltous  chloride  with 
potassium  chloride  a  greenish-blue  mass  is  obtained,  which  gives  a 
spectrum  entirely  different  from  that  of  the  cobalt  chloride  alone. 
The  same  spectrum  is  exhibited  by  the  mass  formed  on  fusing  cobalt 
chloride  with  the  chloride  of  sodium  or  of  zinc,  and  by  the  solution  of 
cobalt  chloride  in  ethylic  or  amylic  alcohol,  the  saline  ethers,  glycerol, 
or  hydrochloric  acid,  or  in  fact  in  any  liquid  which  dissolves  the 
cobalt  chloride  freely  without  combining  with  it.  Hence  it  appears 
that  this  spectrum  must  be  that  of  cobalt  chloride  itself,  the  salt 
being,  however,  brought  by  the  act  of  solution  into  a  molecular  con- 
dition different  from  that  which  it  has  when  fused  alone,  and 
therefore  exhibiting  an  altered  spectrum.  The  spectrum  obtained 
in   the  hydrochloric  acid  solution  is  remarkable   for  its   persistence 
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•nnder  varying  circumstanees,  and  for  affording  a  reaction  of  great 
delicacy. 

Bromide  and  iodide  of  cobalt,  when  fused  with  bromide  and  iodide 
of  potassium  respectively,  give  results  similar  to  those  of  the  chloride  ; 
but  the  bands  in  the  spectrum  of  the  bromide,  and  still  more  those  of 
the  iodide,  are  nearer  to  the  red  than  the  corresponding  bands  of  the 
chloride. 

Hydrochloric  acid  as  a  solvent  for  cobalt  chloride  differs  in  one 
respect  from  all  other  solvents  yet  examined,  namely,  that  the  spectrum 
is  the  same,  whether  the  quantity  of  cobalt  dissolved  in  it  be  large  or 
small,  whereas  with  anhydrous  alcohol,  for  instance,  a  saturated  or 
nearly  saturated  solution  gives  the  spectrum  above  mentioned  ;  but  a 
dilute  solution  containing  about  20  g.  of  the  chloride  in  100  c.c. 
alcohol  gives  a  somewhat  different  spectrum,  a  new  band  appearing, 
while  others  which  were  present  fade  out.  With  only  about 
0'08  g.  chloride  in  100  c.c.  alcohol  an  entirely  different  spectrum  is 
obtained,  but  any  desrree  of  dilution  beyond  this  is  not  attended  with 
further  change.  With  other  liquids  which  dissolve  the  cobalt  salt 
freely,  a  similar  series  of  changes  occirrs ;  but  with  liquids  in  which 
the  chloride  is  mucih  less  soluble,  only  the  first  (or  most  dilute)  stage, 
or  the  first  and  second,  are  obtainable ;  dry  ether,  for  example,  yields 
only  a  spectrum  corresponding  with  the  first  stage.  With  glacial 
acetic  acid,  in  which  the  cobalt  chloride  is  more  freely  soluble,  the 
first  and  second  stages  may  be  obtained.  If  the  dry  chloride  in  fine 
powder  be  shaken  up  with  a  liquid  in  which  it  is  insoluble,  such  as 
carbon  tetrachloride,  then  only  a  spectrum  similar  to  that  of  the  fused 
chloride  is  visible. 

Anhydrous  cobalt  chloride -dissolved  in  water  forms  a  pink  solution, 
which,  when  it  contains  from  0*1  to  2-5  g.  of  the  salt  in  100  c.c.  water, 
gives  only  a  wide  absorption-band,  shading  off  on  both  sides,  the 
spectrum  being  the  same  whether  a  short  column  of  the  strong 
solution  or  a  proportionally  large  column  of  the  dilute  solution  be 
examined,  so  that  within  these  limits  the  same  compound  appears  to 
exist  in  the  solution.  If,  however,  the  solution  approaches  saturation 
(32  g.  C0CI2  in  100  c.c.  water  at  1 6")  another  spectrum  becomes 
visible,  viz.,  that  of  the  dis.solved  chloride  already  mentioned :  hence 
the  anhydrous  chloride  appears  to  be  capable  of  existing  in  an  aqueous 
solution.  The  action  of  heat  and  that  of  bodies  capable  of  com- 
bining with  water  on  aqueous  solutions  of  cobalt  chloride  are 
identical,  both  tending  to  destroy  the  broad  absorption- band  of  the 
hydrate,  and  to  form  the  banded  spectrum  of  the  dissolved  anhydrous 
chloride. 

The  very  characteristic  spectrum  of  cobaltons  oxide  is  well  shown  by 
the  precipitate  formed  on  adding  potash  or  soda  in  excess  to  any 
cobaltous  salt.  With  ammonia  as  precipitant,  a  somewhat  simpler 
spectrum  is  obtained.  A  piece  of  cobalt  glass  gives  a  spectrum  appa- 
rently similar  to  that  formed  by  the  precipitate  with  potash  and  soda : 
hence  the  extra  band  visible  in  these  cases,  and  not  when  ammonia  is 
used,  is  probably  due  to  a  compound  of  the  alkali  and  cobalt. 

If  the  oxide  be  precipitated  in  solutions  containing  an  excess  of 
the  cobalt  salt,  or  even  if  the  precipitated  oxide  be  warmed  or  shaken 
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up  in  the  cold  with  a  solution  of  cobalt  chloride,  an,  oxychloride  is 
formed,  which  gives  a  different  spectrum,  the  formation  of  this  com- 
pound and  its  decomposition  by  water  being  well  traced  in  the  varying 
spectra  produciblefrom  it,  and  going  hand  in  hand  with  the  chemical 
changes  which  occur.  The  spectroscopic  appearance  indicates  that 
the  blue  precipitated  oxide  is  not  a  hydrate,  but  the  alteration  of 
colour  which  takes  place  shows  that  it  readily  undergoes  change. 

Aqueous  solutions  of  cobaltous  bromide  and  iodide  are  affected  by 
alkalis  similarly  to  the  chloride,  and>  as  in  former  cases,  tho  iodido 
spectrum  is  always  nearer  the  red  end  than  the  corresponding  bromide 
spectrum,  and  tho  bromide  spectrum  nearer  to  that  end  than  the 
chloride  spectrum.  The  cobalt  salts  of  the  oxygen-acids  do  not  g^ve 
sharp-banded  spectra,  like  those  of  the  haloid  salts,  but  only  a  large 
shadiiig-oft"  absorption  like  that  of  cobaltous  hydroxide.  H.  W. 

Refraction-equivalents  of  Carbon,   Hydrogen,  Oxygen  and 

Nitrogen  in  Organic  Compounds.  By  J.  H.  Gladstone  (Froc. 
Hoy.  >!5'oc.,  31,  327 — 330). — This  paper  gives  a  summary  of  the  author's 
present  views  in  regard  to  the  I'efraction-equivalents  of  these  four 
elements.  The  figures  are  always  reckoned  for  the  line  A  of  the  solar 
spectrum,  the  refraction-equivalent  being  the  specific  refraction  for  A 

multiplied  into  the  atomic  weight,  or  P— 


-1 


d 

Carbon  in  its  compounds  has  at  least  three  equivalents  of  refraction,. 
b'O,  (J'O  or  6"l,and  about  8"8,  the  valuation  appearing  to  depend  on  the 
way  in  which  the  atoms  are  combined,  (a.)  A  single  carbon-atom 
having  each  of  its  four  units  of  atomicity  satisfied  by  some  other 
element  has  a  refraction-equivalent  not  greater  than  6,  and  probably 
somewhat  less.  (6.)  A  carbon-atom  having  one  of  its  units  of  ato- 
micity satisfied  by  another  carbon-atom  and  the  remainder  by  some 
other  element,  has  the  value  5'0,  the  same  as  in  diamond.  This  is 
also  the  case  when  two  of  its  units  of  atomicity  are  satisfied  by  carbon- 
atoms.  The  majority  of  organic  compounds  fall  into  this  category, 
(c.)  When  a  carbon-atom  has  three  of  its  units  of  atomicity  satisfied 
by  other  carbon-atoms,  its  refraction-equivalent  is  C'O.  This  is  most 
strikingly  seen  in  benzene  (refr.  eq.  =  43"7),  in  which,  reckoning  1"3 
for  each  hydrogen-atom,  we  find,  for  each  cai'bon  a  value  slightly  less 
than  t). 

Styrolene  or  cinnamene,  CsHb  (57*3),  gives  a  similar  value. 

There  are  other  organic  compounds — the  amylene  and  allyl  com- 
pounds for  example — in  which  the  higher  value  is  exliibited,  not  by 
all  the  carbon-atems,  but  only  by  those  which  may  be  supposed  ta  be 
united  to  others  by  double  bonds.  According  to  Briihl,  the  refi-action- 
equivalent  of  these  carbon-atoms  is  6*1. 

When  a  carbon-atom  has  all  its  four  units  of  atomicity  satisfied  by 
other  carbou-atoms,  each  of  which  has  the  higher  value  &0  or  6*1,  its 
refraction-equivalent  is  greatly  raised.  Such  is  the  case  in  naphtha- 
lene, CioHg  (refr.  eq.  75*1),.  naphthol,  CioHgO  (79'5),  phenanthrene,. 
CizHio  (1083),  and  pyrene,  CieHio  (126"1),  in  which,  even  if  all  the 
carbou-atoms  are  supposed  to  have  the  value  &1,  the  refraction- 
equivalent  of  the  compound  will  not  be  fully  accounted  for.     Provi- 
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sionally,  the  author  estimates  the  refraction-equivalent  of  this  highest 
carbon  at  8'8.  Several  other  bodies,  as  anthracene,  anethol,  fnrfural- 
dehyde  and  cinnamyl  hydride,  appear  from  their  abnormally  high 
refraction  to  contain  carbon  in  this  last  condition. 

Hydrogen. — The  general  evidence  with  regard  to  this  element  in 
organic  compounds  tends  to  show  that  it  has  only  one  refraction- 
equivalent,  viz.,  that  originally  assigned  to  it  by  Landolt,  1-3. 

Oxygen. — BriJhl  first  showed  that  oxygen  in  organic  compounds  has 
two  refraction-equivalents,  namely  3-35  when  it  is  doubly  linked  to  a 
carbon-atom,  and  276  in  hydroxyl,  and  where  the  oxygen  is  united  to 
two  other  atoms.  This  conclusion  is  deduced  from  experimental 
data,  but  there  are  some  anomalous  cases.  Thus  in  water,  HjO  ('5'9) 
the  oxygen  appears  to  have  the  higher  value  3"3,  notwithstanding  its 
attachment  to  two  hydrogen-atoms,  while  in  CH4O  (13-1),  CzHgO 
(•20'8),  as  well  as  in  higher  monatomic  alcohols,  and  in  ethylene 
alcohol,  C2H6O2  (23-7),  and  glycerol,  CsHgOa  (33-9),  the  oxygen  is  not 
276  but  2-9  or  30. 

Nitrogen  has  two  values,  4'1  and  5"1  or  thereabouts,  the  lower  value 
being  that  which  was  originally  deduced  from  cyanogen  and  the 
metallic  cyanides,  and  appears  to  be  generally  confirmed  by  the  ob- 
servations on  organic  cyanides  and  nitrils.  The  higher  value  is 
deduced  from  the  author's  observations  on  organic  bases  and  amides, 
such  as  diethylamine  (39'4),  triethylamine  (54*6),  formamide 
(17-4),  &c. 

The  determination  of  ^the  value  of  nitrogen  in  nitro-derivatives 
presents  peculiar  difiiculties,  the  observations  not  being  accordant. 
Even  if  the  value  of  NO2  were  determined  with  certainty,  it  would 
still  not  be  easy  to  say  how  much  should  be  assigned  to  the  oxygen, 
especially  when  it  is  remembered  that  the  refraction  of  the  analogous 
elements,  phosphorus  and  arsenic,  is  very  materially  altered  by  com- 
bination with  oxygen.  H.  W. 

^  Electrolysis  of  Water.  Dy  D.  Tommasi  (Gompt.  rend.,  93,  638— 
639). — The  author  finds  that  a  zinc-copper  or  zinc-carbou  element 
immersed  in  dilute  sulphuric  acid,  does  not  decompose  water  if  the 
two  electrodes  are  made  of  platinum.  If,  however,  the  positive 
electrode  is  a  metal  which  under  the  influence  of  a  voltaic  current 
is  capable  of  combining  with  oxygen,  the  single  element  is  able  to 
decompose  the  water.  J.  I.  W. 

A  Pile  with  Manganese,  forming  Salts  which  can  be  Utilised 
or  Regenerated.  By  J.  Rousse  {Compt.  rend.,  93,  546—547). — 
The  author  replaces  the  zinc  of  a  Bunsen  element  by  ferromanganese 
(85  per  cent.).  The  electromotive  force  is  equal  to  that  obtained  with 
amalgamated  zinc.  The  advantage  of  the  substitution  is  that  the  salts 
produced  can  be  made  use  of.  The  exciting  liquids  employed  are  dilute 
sulphuric  and  concentrated  nitric  acids.  Potassinm  permanganate  can 
be  employed  instead  of  the  nitric  acid.  When  permanganate  is  used, 
the  salts  produced  are  sulphate  and  nitrate  of  manganese  and  potas- 
sium. The  author  converts  the  manganese  salts  into  sesquioxide,  and 
then  again  into  permanganate.  J.  I.  W. 
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Secondary  Piles.  By  J.  Rousse  (Compt.  rend.y  93,  545 — 546). — • 
The  author  states,  that  in  order  to  construct  a  secondary  pile,  it  is 
only  necessary  to  procure  for  the  negative  pole  a  metal  which  absorbs 
hydrogen  when  placed  in  a  favourable  medium,  and  for  the  positive 
pole  one  which  can  take  up  oxygen.  He  has  constructed  piles  with 
the  following  composition  : — 


Negative  pole. 


1.  Palladium    

2.  Thiu  sheet  of  iron 


3.  Sheet  iron 


Positive  polo. 


Sheet  lead    

Sheet     lead    alone    or 

covered  with  litharge 

Ferroinaugauese 


Liquid. 


10  p.  c.  H,S04    . . 
50  p.  c.  solution  of 

(NH4)^0, 
40  p.  c.  solution  of 

(NU4)jS0, 


Remarks. 


Very  powerful. 


J.   T.   W. 

A  Convenient  Form  of  Air  Thermometer  for  Temperatures 
above  360".  %  L.  \V.  Andrkws  (Ber^  14,  2116—2120).— This 
instrument  consists  of  a  thermometer  tube  and  bulb  (1  c.c.  capacity). 
The  tube  is  bent  twice  at  right  angles,  and  the  upper  end  is  widened 
out  and  fitted  with  a  well  ground  stopcock,  connected  by  means  of  india- 
rubber  tubing  and  a  T-piece  with  a  manometer  also  fitted  with  a  stop- 
cock at  the  bottom,  and  with  an  india-rubber  reservoir.  The  capillary- 
tube  and  bulb  are  tilled  with  dry  air,  the  other  parts  of  the  apparatus 
with  mercury.  For  use,  tlie  mercury  meniscus  is  adjusted  to  a  certain 
point  (the  point  where  the  thermometer  tube  commences  to  widen)  by 
pressing  the  rubber  reservoir,  and  the  height  of  the  mercury  in  the 
manometer  read  off  ;  if  the  bulb  is  now  heated,  the  mercury  will  be 
depressed  ;  to  read  the  temperature  reached,  the  mercury  is  readjusted 
to  the  point,  and  the  manometer  reading  taken ;  from  the  difference 
in  the  pressure  thus  determined  the  temperature  can  be  calculated. 

A  special  arrangement  is  used  for  pressing  the  reservoir. 

With  this  apparatus  the  author  found:  — 

Boiling  point  of  sulphur  447°  (Regnault  448*4°). 

„  ,,        phosphorus  pentasulphide  627°  (Hittorf  530°). 

„  „        phenyl  phosphate  407°.  D.  A.  L. 

Heat  of  Formation  of  Water.  By  A.  Schuller  (Ann.  Phys. 
Chem.  [2],  14,  226— 232).— A  reply  to  the  criticisms  of  v.  Than  (Wted. 
Ann.,  13,  84,  105)  on  a  paper  by  the  author  and  v.  Wartha  {ibid.,  2, 
371),  with  reference  to  this  subject.  T.  C. 

Expansion  of  Water  by  Heat.  By  P.  Volkmann  (Ann.  Phys. 
Chem.  [2],  14,  260 — 279). — An  historical  account  is  given  of  the 
various  determinations  which  have  been  made  of  the  expansion  of 
water  by  heat,  from  which  it  is  shown  that  the  determinations  have 
never  been  made  directly,  and  that  in  all,  the  expansion  of  glass  has 
had  to  be  allowed  for.  In  consequence  of  this,  the  peculiar  behaviour 
of  glass  may  possibly  have  introduced  a  slight  error  into  all  the  values 
obtained.  T.  C. 
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Vapour-tension  of  Mixed  Liquids.  By  D.  Konowalofp  (Ann. 
Phys.  G/tein.  [2],  14,  219 — 226). — In  continuation  of  his  former  work 
(Wied.  Ann.,  14,  34, 1881),  the  author  finds  that  if  a  mixture  of  several 
solid  and  liquid  bodies  forms  two  layers,  the  vapour- tension  and  com- 
position of  the  vapours  from  the  two  layers  are  equal.  T.  C. 

On  the  Critical  Point.  By  W.  Ramsay  (Proc.  Boy.  Soc,  31, 
194 — 205). — The  experiments  described  in  this  paper  were  undertaken 
with  the  view  of  determining  the  difference  of  behaviour  of  two  pure 
compounds  (benzene  and  ether),  and  a  mixture  of  the  two,  at  high 
temperatures  and  under  great  pressure.  The  mode  of  working  is 
described,  and  the  relations  of  pressure,  temperature,  and  volume 
determined  by  the  experiments  are  given  in  tables  and  graphically 
represented  by  isothermal  curves. 

From  the  results  obtained  the  author  draws  the  following  general 
conclusions : — 

1.  That  a  gas  may  be  defined  as  a  body  whose  molecules  are  com- 
posed of  a  small  number  of  atoms.  2.  A  liquid  may  be  regarded  as 
formed  of  aggregates  of  gaseous  molecules  forming  a  more  complex 
molecule ;  and  3.  Above  the  critical  point,  the  matter  may  consist 
wholly  of  gas  if  a  sufficient  volume  be  allowed;  wholly  of  liquid  if  that 
volume  be  diminished  sufficiently  ;  or  of  a  mixture  of  liquid  and  gas  at 
intermediate  volumes.  Such  a  mixture  is,  physically  speaking,  homo- 
geneous, in  the  same  sense  as  a  mixture  of  oxygen  and  hydrogen  gases 
may  be  termed  homogeneous  ;  but  it  is  chemically  heterogeneous, 
inasmuch  as  it  consists  of  molecules  of  two  different  natures.  When 
prevented  from  mixing  by  the  interposition  of  a  capillary  tube  between 
the  two,  the  liquid  and  gas  retain  their  several  properties. 

H.  W. 

Limit  of  the  Liquid  State.  By  J.  B.  Hannay  (Proc.  Boy.  Sac, 
31,  520 — 522). — In  this  paper,  the  author  discusses  the  question 
whether  the  liquid  state  extends  above  the  critical  temperature,  or 
whether  it  is  bounded  by  an  isothermal  line  passing  through  the 
critical  point.  The  critical  temperature  and  pressure  of  a  liquid 
having  been  determined  accurately,  a  quantity  of  a  gas  insoluble  in 
the  liquid  was  compressed  over  it,  and  the  critical  temperature  again 
determined  under  increased  pressure.  When  the  densities  of  the  two 
bodies,  e.g.,  alcohol  and  hydrogen,  differ  widely,  the  gas  does  not  lower 
the  critical  temperature,  as  is  the  case  with  carbonic  an!hydride  and  air, 
whose  densities  are  much  nearer  to  that  of  the  liquid,  but  simply  acts 
as  a  spring,  against  which  the  upper  surface  of  the  alcohol  presses, 
and  thus  presents  a  surface  free  for  observation  at  pressures  far  above 
that  of  the  vapour  of  the  liquid.  When  the  liquid  passes  the  critical 
temperature  at  any  pressure,  the  meniscus  is  lost,  and  the  liquid 
diffuses  freely  into  the  superincumbent  gas  ;  but  this  does  not  occur  at 
temperatures  below  the  critical,  except  where  very  high  pressure  has 
made  the  gas  appreciably  soluble  in  the  liquid.  Thus  the  curve  of 
vapour-tension,  that  is,  the  curve  representing  the  temperatures  at 
which  a  given  pressure  will  produce  liquefaction,  suddenly  becomes 
isothermal  at  the  critical  point,  and  passes  along  the  co-ordinate 
denoting  the  critical  temperature. 
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As  stirfaco-tension  is  the  only  property  by  which  the  h'quid  state  can 
be  known,  the  capillary  height  of  the  liquid  at  various  temperatures 
was  next  determined.  The  capillary  height  bf^comes  zero  at  the 
critical  temperature,  and  this  is  the  case  whether  the  pressure  is  the 
critical  pressure  or  a  higher  one.  The  surface-tension  is  lowered  a 
little  by  the  action  of  the  compressed  hydrogen,  but  the  change  of 
capillarity  follows  that  of  the  liquid  alone  very  closely,  and  the  capil- 
larity sinks  to  zero  a  few  degrees  below  the  critical  temperature. 
Nitrogen  may  be  substituted  for  hydrogen  with  the  same  results;  also 
with  various  liquids,  as  carbon  bisulphide,  carbon  tetrachloride,  and 
methyl  alcohol. 

From  these  results  the  author  concludes  that  matter  may  be  classified 
undei"  four  states  : — 1.  The  gaseous,  which  exists  from  the  highest  tem- 
peratures down  to  an  isothermal  passing  through  the  critical  point, 
and  depending  entirely  on  temperature  or  molecular  velocity.  2.  The 
vaporous,  bounded  on  the  upper  side  by  the  gaseous,  and  on  the  lower 
by  absolute  zero,  and  depending  entirely  on  the  length  of  the  mean 
free  paths.     3.  The  liquid.     4.  The  solid.  H.  W. 

Affinity  Values  of  Fluorine  with  the  Metals,  as  deduced  from 
the  Law  of  Smallest  Volumes.  By  W.  MUllek-Ekziuch  (Her.,  14, 
2212  —  2215). — For  the  compounds  of  the  halogens,  oxygen,  and  sulphur 
with  the  metals,  the  author  has  found  that  the  greater  the  affinity 
values  of  their  constituents,  the  greater  the  contraction  in  their  forma- 
tion ;  and  in  the  formation  and  double  decomposition  of  the  chlorides  of 
the  metals,  greater  condensation  is  correiat^jd  with  greater  affinity 
values  (Abstr.,  1881,  219),  so  that  generally  the  elements  tend  to 
arrange  themselves  ultimately  in  those  forms  of  combination  which 
occupy  the  smallest  volumes.  The  exceptions  to  this  general  law 
are  but  few,  and  these  occur  only  in  the  case  of  compounds,  the  heat- 
changes  in  formation  of  which  have  not  been  satisfactorily  examined. 
From  this  law  of  "smallest  volumes,"  the  author  in  the  present  com- 
munication endeavours  to  deduce  the  relative  affinity  values  of 
fluorine  with  the  metals,  and  arranges  them  in  the  following  series  : — 
Rb,  K,  Na,  (Li,  Ba,  Sr),  Ca,  Mg,  Pb,  Ag,  and  Al,  As  (the  affinity  values 
of  Li,  Ba,  Sr  with  fluorine  were  found  to  be  approximately  equal).  This 
series  agrees  with  that  of  Gmelin,  deduced  from  experiments  on  double 
decomposition.  V.  H.  V. 

Lecture  Experiments.  By  M.  Rosenfeld  (Ber.,  14,  2102 — 2105). 
— Demonstration  of  chemical  change  of  iveight  of  hodies  hij  chemical  pro- 
cesses. For  this  purpose,  the  author  suggests  the  use  of  a  small 
hydrometer,  made  with  a  glass  body  (from  a  saccharometer)  and  a 
neck  of  thick  wire,  10  cm,  long,  and  1  mm.  thick,  to  the  upper  end  of 
which  a  small  glass  dish  (the  bottom  of  a  test-tube)  is  attached  ;  a  piece 
of  platinum  foil  (or  in  case  the  substance  attacks  this  metal,  a  thin 
porcelain  plate),  jilaced  on  the  dish,  serves  as  a  support  for  the  sub- 
stance under  examination.  When  used,  the  apparatus  is  so  adjusted, 
that  with  about  a  gram  of  substance  it  sinks  so  far  in  the  water  as  just 
to  let  the  wire  dip  in  a  little.  In  this  position,  an  increase  of  '02  gram  in 
weight  is  readily  seen.     For  substances  of  which  the  products  of  oxida- 


138  ABSTRACTS  OF   CHEmCAL  PAPERS. 

tion,  &c.,  are  gaseous,  a  Nicholson's  hydrometer  may  be  used,  a  small 
absorption-tube  being  placed  on  the  plate. 

Combustion  of  Ammonia  in  Oxygen. — This  is  conducted  in  a  flask, 
fitted  with  a  cork  bored  with  two  holes,  through  one  of  which  a  tube 
bent  at  right  angles  passes  almost  to  the  bottom  of  the  flask,  and  into 
the  other  a  drying  tube  is  fitted  having  a  metal  tube,  2  mm.  diameter, 
at  the  upper  end ;  the  drying  tube  is  filled  with  soda-lime,  supported 
on  wire  gauze  and  cotton  wool.  For  use,  the  flask  is  partially  filled 
with  strong  ammonia,  the  liquid  is  boiled,  and  the  cork  is  put  in. 
Oxygen  passed  through  the  right-angled  tube,  bubbles  through  the 
liquid,  and  the  mixture  of  gases  can  be  burnt  at  the  opening  of  the 
metal  tube.  The  flame  is  very  hot;  it  makes  lime  glow  strongly,  and 
melts  even  tolerably  thick  platinum  wire. 

Synthesis  of  Water. — For  this  experiment  a  glass  T-piece  is  used, 
having  a  smaller  glass  tube,  tipped  with  platinum,  passing  through  the 
horizontal  part ;  the  hydrogen  is  sent  in  through  this  tube  and  set  on 
fire,  the  oxygen  being  supplied  through  the  side  tube  of  the  T-piece, 
and  the  whole  fitted  in  a  flask ;  the  drops  of  water  then  condense  in  the 
inside.  D.  A.  L. 
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Preparation  and  Application  of  Hydrobromic  Acid.    By  A. 

Harding  {Ber.,  14,  2085 — 2092). — An  apparatus  is  described  for  the 
preparation  of  hydrobromic  acid  synthetically.  The  hydrogen  and 
bromine,  the  former  in  slight  excess,  are  passed  together  through  a 
glass  tube  (1  m,  long,  7  mm.  diameter),  surrounded  by  another  glass 
tube  through  which  a  current  of  steam  circulates,  and  thence  into  a 
platinum  tube  (14  cm.  long  and  12  mm.  diameter)  containing  a  pla- 
tinum spiral  heated  to  redness.  The  hydrobromic  acid  thus  formed  is 
collected  in  water  in  thin  flasks,  cooled  by  a  stream  of  water  ;  any  free 
bromine  is  removed  from  the  escaping  gas  by  passing  it  over  a  tube 
filled  with  antimony.  With  tubes  of  the  above  dimensions,  1  kilo,  of 
concentrated  hydrobromic  acid  can  be  made  in  an  hour.  The  organic 
matter  present  in  commercial  bromine  may  be  conveniently  removed 
by  sending  the  bromine- vapour  over  red-hot  manganic  oxide. 

Hydrobromic  acid  dissolves  all  simple  sulphides,  both  natural  and 
artificial,  with  evolution  of  sulphuretted  hydrogen.  The  author  recom- 
mends a  method  for  estimating  sulphur  either  in  sulphides  or  free  sul- 
phur by  means  of  hydrobromic  acid.  The  apparatus  employed  is  fully 
described,  into  which  the  substance  is  introduced  along  with  small 
pieces  of  amalgamated  copper  wire  and  some  mercury,  the  air  being 
expelled  by  a  current  of  hydrogen,  and  hydrobromic  acid  run  in.  The 
tube  is  then  carefully  warmed  until  all  the  substance  is  dissolved,  when 
more  hydrobromic  acid  is  introduced,  and  the  whole  well  boiled  to 
drive  off  the  hydrogen  sulphide,  the  last  traces  being  removed  by  a 
current  of  hydrogen.     The  loss  in  weight  is  the  hydrogen  sulphide 
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evolved.  This  method  is  based  on  the  fact  that  the  sulphur  in  a 
metallic  sulphide  or  in  free  sulphur  is  completely  converted  into 
hydrogen  sulphide  when  these  substances  are  treated  with  hydro- 
bromic  acid  in  presence  of  amalgamated  copper.  Several  results 
are  given,  which  agree  very  well  with  one  another.  Each  estimation 
takes  from  1^  to  2  hours.  Hydrobromic  acid  dissolves  mercury, 
copper,  and  lead  with  evolution  of  hydrogen.  D.  A.  L. 

Action  of  Sulphurous  Anhydride  on  Nitric  Oxide  in  Pre- 
sence or  Absence  of  Oxygen.  By  G.  Lunge  (Ber.,  14,  2196 — 
2202). — The  author  has  made  a  series  of  experiments  in  his  gas 
analysis  apparatus  on  the  action  of  nitric  oxide  and  nitrous  acid,  in 
order,  if  possible,  to  offer  some  better  explanation  of  the  chemical 
changes  which  take  place  in  the  lead  chambers.  The  mixture  of 
oxygen,  nitrous  and  nitric  oxides,  and  nitrogen  resulting  from  the 
experiments  were  analysed  according  to  the  methods  proposed  by  the 
author  (see  "Analytical  Chemistry").  Attention  is  also  drawn  to  the 
difficulty  in  obtaining  nitric-  oxide  and  oxygen  absolutely  free  from 
nitrogen  derived  from  the  air ;  this  impurity,  however,  was  taken  into 
consideration  in  the  calculation  of  the  results. 

Experiments : — (i)  Dry  nitric  oxide  and  dry  sulphurous  anhydride 
have  no  action  on  one  another  either  at  ordinary  temperatures  or  at 
50°  or  lOO'':  (ii)  gas  containing  32*1  per  cent.  NO  and  69-9  per 
cent.  SO2  was  placed  in  contact  with  water;  a  violent  reaction 
took  place,  all  the  nitric  oxide  was  converted  into  nitrous  oxide, 
but  no  nitrogen  was  formed;  (iii)  a  sample  of  gas  containing  excess 
of  nitric  oxide  (10  per  cent.  :  30  per  cent.  NO  :  SO2)  was  treated  in  a 
similar  manner ;  a  considerable  portion  of  the  nitric  oxide  was  reduced 
to  nitrous  oxide.  A  series  of  experiments  were  then  made,  dilute 
sulphuric  acid  (sp.  gr.  1'45)  being  substituted  for  water.  The 
author  confirms  the  observations  of  Weber  {Pogg.,  130,  129)  that 
no  reduction  of  nitric  to  nitrous  oxide  takes  place ;  but  on  using  more 
dilute  sulphuric  acid  (sp.  gr.  1'32),  there  was  a  very  slight  reduction 
of  the  nitric  oxide.  As  these  experiments  do  not  satisfactorily  repre- 
sent the  conditions  which  obtain  in  the  lead  chambers,  a  series  of 
experiments  were  made,  using  a  mixture  of  nitric  oxide,  sulphurous 
anhydride,  oxygen,  and  water ;  but  the  author  puts  forward  the 
results  with  a  certain  reserve,  owing  to  the  great  experimental  diffi- 
culties in  the  manipulation  of  such  a  gaseous  mixture.  The  author, 
however,  arrives  at  the  practical  result  that,  even  with  an  excess  of 
oxygen,  the  higher  oxides  of  nitrogen  are  partially  reduced  to  nitrous 
oxide  in  the  presence  of  water  and  sulphurous  acid.  When  a  mix- 
ture of  sulphurous  anhydride,  nitric  oxide,  oxygen,  and  nitrogen  was 
placed  in  contact  with  sulphuric  acid,  no  decided  quantity  of  nitrous 
oxide  was  formed.  V.  H.  V. 

Ammonium  Tribromide.  By  H.  W.  B.  Roozeboom  (Ber.,  14, 
2398 — 2400). — When  bromine  is  added  to  a  concentrated  aqueous 
solution  of  ammonium  bromide,  a  considerable  rise  in  temperature  is 
produced.  The  solution  slowly  deposits  large  prismatic  crystals  re- 
sembling potassium  dichromate  in  colour.  They  have  the  composition 
NH^Bra.     On  exposure  to  the  air,  the  bromine  escapes.     Ammonium 
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tribromide  appears  to  combine  witb  a  molecule  of  bromine,  but  the 
pentabromide  has  not  yet  been  isolated.  W.  C.  W. 

Note  on  a  Phosphorus  Oxyiodide.  By  S.  Burton  (Am. 
Chem.  J'.,  3,  280). — This  body  is  found  in  the  residue  left  in  the  retort 
in  the  preparation  of  ethyl  iodide,  and  may  be  separated  by  treating 
the  residue  with  water,  filtering,  and  evaporating,  whereupon  it  is 
deposited  in  red  granular  crystals,  which  may  be  purified  by  recrys- 
tallisation.  It  dissolves  readily  in  water,  alcohol,  and  ether,  forming 
colourless  solutions.  It  melts  at  140°,  and  at  a  higher  temperature 
gives  ofF  yellowish  vapours,  which  blue  starch-paper,  and  condense  on 
a  cold  surface  as  a  yellowish-red  crystalline  deposit,  exhibiting  all  the 
characters  of  the  original  substance,  which  therefore  partly  sublimes 
unaltered.  By  analysis,  it  gave  numbers  agreeing  with  the  formula 
lePaOa.  A  similar  body  has  been  observed  in  the  residue  from  the 
preparation  of  fuming  hydriodic  acid  :  its  composition  appears  to  be 
I2PO2  or  IgPiOe.  This  body  appears  also  to  be  formed  in  the  prepa- 
ration of  methyl  iodide.  H.  W. 

The  Anhydride  of  Phosphorous  Acid.  By  R.  Retnitzer  (Ber., 
14,  1884 — 1887). — It  is  stated  in  all  text-books  that  the  product  of 
combustion  of  phosphorus  in  a  limited  supply  of  oxygen  is  the  anhy- 
dride of  phosphorous  acid.  But  Leverrier  observed  that  when  water  is 
gradually  added  to  the  product,  a  deep  golden  liquid  is  obtained, 
which  coagulates  on  heating  to  80° ;  and  on  adding  excess  of  water,  a 
red  flocculent  precipitate  is  obtained  without  the  intermediate  forma- 
tion of  the  yellow  solution.  It  is  generally  considered  that  this  red 
precipitate  is  amorphous  phosphorus  which  has  been  protected  by  a  layer 
of  phosphorus  trioxide  ;  but  the  author  observed  that  the  oxide,  although 
purified  by  sublimation  fi-om  all  adhering  traces  of  phosphorus,  yet 
formed,  when  heated  with  water,  a  considerable  quantity  of  the  red 
precipitate.  Thus  it  is  probable  that  Wislicenus'  interpretation  of  this 
phenomenon  is  partially  correct,  and  that  the  phosphorous  anhydride  is 
decomposed  according  to  the  equation  bPzOs  =  3P2O5  +  P4,  the  red  pre- 
cipitate being  amorphous  phosphorus.  A  study  of  the  golden  aqueous 
solution  described  above  showed  that  the  phosphorus  compound  con- 
tained in  it  was  a  colloid  substance  in  which  the  relation  of  phosphorus 
to  oxygen  vjas  as  2  :  8,  and  to  which  can  be  assigned  the  preliminary 
formula  ?»Pi.03''+  wHjO.  At  the  same  time  it  is  not  correct  to 
regard  the  product  of  combustion  of  phosphorus  as  the  anhydride  of 
phosphorous  acid,  for  its  aqueoiis  solution  is  perfectly  neutral  and  con- 
tains a  colloid.  There  can  be  no  doubt  that  the  action  of  phosphorus 
trichloride  on  phosphorous  acid  in  sealed  tubes  at  70°  yields  the  same 
body  that  is  formed  by  the  burning  of  phosphorus  under  water  with 
oxygen  (Vogel),  by  the  oxidation  of  phosphorus,  by  the  action  of 
aqueous  iodic  and  periodic  acids  on  phosphorus  (Benckisen),  and  by 
the  combustion  of  phosphorus  with  ammonium  nitrate  (Marchand). 
It  further  appears  that  the  composition  of  the  red  precipitate  is  very 
variable,  and  that  it  contains  oxygen  and  hydrogen,  and  is  probably  a 
derivative  of  the  solid  phosphoretted  hydrogen  ^(PiHz)  in  which  the 
hydrogen  is  more  or  less  replaced  by  oxygen.  V.  H.  V. 
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Chemistry  of  the  Superphosphates.  By  E.  Eelenmeter  (Ber., 
14,  1869 — 1870). — The  author  has  observed  that  the  retrogression  of 
phosphoric  acid  in  the  phosphorite  superphosphates  is  due  mainly  to 
the  iron  present  in  these  manures,  and  that  the  iufluence  of  alumi- 
nium becomes  perceptible  only  after  very  long  keeping.  By  exposure 
of  the  monoferro-  and  monoferri-phosphate  to  the  air,  the  insoluble 
Winckler's  salt  is  formed.  On  studying  the  solubility  of  Winckler's 
salt  in  ammonium  citrate  solution,  it  was  found  that  the  acid  citrate 
solution  dissolved  the  least,  and  the  ammoniacal  solution  dissolved 
the  greatest  quantity  of  phosphoric  anhydride. 

The  precipitation  of  oxalic  acid  as  magnesium  oxalate,  by  magne- 
sium mixture,  is  entirely  prevented  by  ammonium  citrate,  but  if 
large  quantities  of  ammonium  chloride  are  added  the  oxalate  is  still 
precipitated.  On  the  behaviour  of  the  phosphates  to  ammonium 
citrate  solution,  the  author  has  based  a  method  of  analysis  for  calcium 
phosphate  and  superphosphates.  V.  H.  V. 

Action  of  Sulphur  on  Alkaline  Sulphides  in  Dilute  Solutions. 

By  FiLiiOL  {Comyt.  rend.,  93,  590— 591).— The  author  shows  that 
■when  a  very  dilute  solution  of  an  alkaline  sulphide,  such  as  is  found 
in  a  mineral  water,  is  boiled  with  sulphur,  a  reaction  takes  place 
between  the  sodium  hydrosulphide  and  hydroxide,  a  polysulphide  of 
sodium  being  formed:  NaHS  +  S  +  NaOH  =  NajS,  -f  H,0. 

J.  I.  W. 

Barium  Aluminate  and  Basic  Halogen  Salts  of  Barium.    By 

E.  Bkckmann  {Ber.,  14,  2151 — 2158). — On  dissolving  freshly  precipi- 
tated alumina  with  a  sufficient  quantity  of  baryta  solution,  and 
evaporating  the  liquid,  asymmetrical  transparent  crystals  of  a  com- 
pound, Al205,2BaO  + Aq,  separate  out.  On  suitably  modifying  the 
conditions  of  formation,  other  compounds  of  barium  and  aluminium 
oxides,  vi/-.,  AUOsjBaO  -h  Aq,  and  AUOs.S  BaO  -|-  Aq  are  obtained.  These 
compounds  retain  a  considerable  portion  of  their  water  of  hydration 
even  when  they  are  heated  with  potassium  dichromate  to  its  melting 
point,  a  condition  under  which  bar3'ta  is  rendered  anhydrous. 

On  adding  baryta-water  in  excess  to  a  solution  of  aluminium 
chloride,  the  precipitated  alumina  is  dissolved,  and  on  evaporating  a 
chlorine-compound,  AL03,BaO,3BaCl2  + Aq,  crystallises  out  in  micro- 
scopic crystals.  This  substance  may  also  be  obtained  when  a  cold 
concentrated  solution  of  the  barium  aluminate,  Al203,2BaO  + Aq, 
is  saturated  with  barium  chloride.  Under  other  cimditions  a  com- 
pound of  the  formula  ALOs.BaOjBaCU,  can  be  prepared.  Similar  bro- 
mine and  iodine  compounds,  Al203,BaO,BaBr2  + Aq  ;  AljOsjBaO.Bal 
-f-Aq,  are  also  described.  When  a  current  of  carbonic  anhydride  is 
passed  into  an  aqueous  solution  of  these  substances,  the  aluminium 
and  a  portion  of  the  barium  is  precipitated,  only  the  halogen  salt 
remaining  in  solution. 

The  author  then  made  a  series  of  experiments  in  order  to  deter- 
mine the  precise  conditions  under  which  a  barium  oxy chloride  is 
formed.  By  the  action  of  baryta  on  barium  chloiide  in  concentrated 
hydrochloric  acid,  an  oxychloride  of  composition  BaCl(OH)   -|-  2H2O 
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was  obtained  (cf.  Andre,  Abstrs.,  1881,  979).  A  similai'  oxybromide, 
Ba(OH.)Br,  and  oxyiodide,  Ba(OH)T,  are  described.  The  author  pro- 
poses to  continue  his  researches.  V.  H.  V. 

Crystallised  Copper  Sulphide  Formed  from  Ancient  Coins 
in  Hot  Springs.  By  Daubrisb  (Compt.  rend.,  93,  572— 574).— At 
Flines  les  Roches,  in  canton  Douai,  is  a  large  hot  spring  known  as 
the  Mer  de  Flines.  Coins  and  other  bronze  articles  which  have  been 
found  in  it  are  observed  to  be  encrusted  with  a  crystalline  substance 
which  has  evidently  been  formed  at  their  expense.  It  is  a  black 
pellicle  2  mm.  in  thickness.  On  the  exterior  is  an  extremely  thin 
coating  of  chalkopyrite,  but  the  greater  part  of  the  encrustation  con- 
sists of  a  variety  of  chalkosine  known  as  Cupreine.  Individual  hex- 
agonal crystals  are  found  here  and  there  in  the  centre  of  the  mass. 

J.-  I.  W. 

lodine^compound's  of  Lead.  By  A.  Ditte  (Ann.  CKem.  Phys. 
[5],  24,  226 — 25.3). — Action  of  Lead  Iodide  on  Allcaline  Iodides. — 
When  lead  iodide  is  brought  into  a  solution  of  potassium  iodide,  a 
small  quantity,  increasing  with  the  proportion  of  alkaline  iodide, 
dissolves  ;  but  as  soon  as  the  liquid  attains  a  certain  degree  of  con- 
centration, white  crystals  are  deposited  in  place  of  the  yellow  ones. 
The  former  are  decomposed  on  adding  water  or  by  elevation  of 
temperature ;  if  however  the  liquid  contains  much  potassium  iodide, 
the  decomposition  is  incomplete,  and  the  hot  filtered  solution  deposits 
slender  needles  on  cooling.  They  have  probably  the  composition 
Pbl2,KI  +  4H2O,  and  when  heated  they  lose  water  and  become  yellow. 
Absolute  alcohol  produces  the  same  effect.  They  are  decomposed  on 
addition  of  water.  The  author  describes  in  detail  the  decomposition  of 
the  double  salt  by  water,  and  also  shows  under  what  circumstances  it 
is  formed  in  mixed  solutions  of  the  two  constituents. 

Action  of  Lead  Oxide  on  Potassium  Iodide,  and  Action  of  Potash  on 
Lead  Iodide. — Lead  hydroxide  is  immediately  attacked  by  a  solution 
of  potassium  iodide,  and,  if  the  latter  is  in  excess,  it  changes  the  oxide 
into  a  w^hite  substance,  faintly  tinted  with  yellow.  This,  when  left 
for  several  days  in  the  liquid  in  which  it  has  formed,  becomes  crystal- 
line. The  crystals,  which  are  colourless  and  transparent,  have  the 
composition  2(Pbl2.PbO)  +  HjO.  When,  however,  a  hot  solution  of  lead 
iodide  is  treated  with  a  concentrated  solution  of  potash,  a  new  com- 
pound crystallises  out  in  slender  white  needles.  On  being  heated  it  loses 
water  and  becomes  yellow.     Its  composition  is  Pbl2,5PbO  +  7H2O. 

Action  of  Lead  Carbonate  on  Potasshim  Iodide  and  the  Inverse  Action. 
— Precipitated  moist  lead  carbonate  is  not  attacked  at  the  ordinary 
temperature  by  potassium  iodide  even  in  a  concentrated  solution.  If, 
however,  a  current  of  carbonic  anhydride  is  passed  into  the  liquid,  it 
is  speedily  transformed  into  white  needles  of  the  composition 
Kl2,PbI  +  4H2O.  The  same  compound  is  obtained  by  the  action  of  lead 
iodide  on  potassium  iodide.  On  treating  potassium  iodide  with  an 
excess  of  lead  carbonate,  the  compound  Pbl2,PbC03  is  obtained.  By  the 
action  of  lead  iodide  on  potassium  carbonate,  the  salt  KljPbl  +  4H2O 
ip  formed. 
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Action  of  Lead  Peroxide  on  Iodine. — When  hydrated  lead  peroxide  is 
added  to  a  solution  of  iodine  in  water,  the  colour  disappears  in  a  few 
hours,  lead  monoxide  and  iodic  acid  being  formed. 

Action  of  Lead  Peroxide  on  Potassium  Iodide. — Lead  dioxide  decom- 
poses a  solution  of  potassium  iodide,  however  dilute  it  may  be.  It 
forms  lead  monoxide  and  potassium  hydroxide,  and  iodine  is  set  free. 
After  some  hours  brilliant  white  needles  appear  in  the  solution.  They 
consist  of  the  oxyiodide  of  lead,  PbljPbO. 

Action  of  Lead  Peroxide  on  Alkaline  Iodides  in  Presence  of  Carbonic 
Acid. — A  mixture  of  potassium  iodide  and  hydi*ated  lead  peroxide, 
when  exposed  to  the  air,  is  transformed  into  crystals  more  rapidly  than 
when  kept  out  of  contact  with  the  air.  The  liquid  is  found  to 
contain  free  iodine,  and  after  a  few  days  the  lead  dioxide  is  transformed 
into  small  yellowish-white  needles,  of  the  composition 

Pblj.PbCCO.K^O  +  2H20. 

The  salt  forms  much  more  quickly  if  a  small  quantity  of  potassium 
carbonate  is  added  to  the  solution.  If,  however,  a  large  quantity  of 
potassium  carbonate  is  present,  a  new  compound,  richer  in  carbonic 
anhydride,  is  formed..    It  has  the  composition 

2(Pbl2,PbO),3(K,CO,)  +  2H20. 

On  passing  a  current  of  carbonic  anhydride  through  a  mixture  of 
lead  dioxide  and  potassium  iodide  containing  a  large  excess  of  the 
latter,  the  dioxide  changes  colour,  becoming  blue,  then  green,  and 
finally  dissolves  entirely.  It  is  replaced  by  brilliant  needles  of  the 
double  iodide,  Pbl2,KI  +  4H2O,  or,  when  the  liquid  contains  the  proper 
amount  of  potassium  carbonate  and  iodide,  a  compound  of  tliis  iodide 
•with  potassium  carbonate,  Pbl2,KI,K2C03  +  3H»0.  By  acting  with  lead 
dioxide  on  a  mixture  of  this  iodide  with  an  excess  of  potassium 
hydrogen  carbonate,  the  double  carbonate  2(PbC03),K2C03  is  ob- 
tained. 

Blue  Lead  Iodide. — Lead  hydroxide,  when  brought  in  contact  with 
iodine  water,  becomes  yellow,  then  brown,  and  finally  violet-black. 
The  product  is  not  homogeneous,  but  contains  lead  hydroxide  coloured 
•with  iodine. 

In  the  action  of  potassium  iodide  on  lead  oxide,  if  the  action  ceases 
when  there  is  an  excess  of  lead  oxide,  a  dark  violet-coloured  mass  is 
obtained.     Its  composition  is  variable. 

When  a  solution  of  potassium  hydrogen  carbonate  is  added  to 
potassium  iodide  with  a  small  quantity  of  hydrated  lead  peroxide,  the 
latter  undergoes  a  change  and  is  transformed  into  a  bulky  brown 
substance,  which  is  not  homogeneous,  but  contains  some  colourless 
crystals.  The  brown  precipitate  becomes  green,  and  finally  dark 
blue,  gradually  changing  into  crystals  of  Pbl2,PbO,KoC03 :  or  if  the 
carbonate  is  in  excess  it  forms  the  double  carbonate  2PbC03,K3C03. 

J.  I.  W. 

Vapour-density  of  Uranium  Tetrabromide  and  Chloride. 
By  C.  ZiMMEEMAMN  (Ber.,  14,  1934 — 1939). — The  author  has  made 
determinations  of  the  vapour-density  of  uranium  tetrabromide  and  tetra- 
chloride, in  order  to  decide  between  the  atomic  weight  120,  formerly 
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assigned  to  the  metal,  or  the  number  240,  proposed  by  Mendeleje£E 
in  accordance  with  the  periodic  law. 

The  tetrabromide  is  prepared  by  heating  in  a  current  of  carbonic 
acid,  laden  with  bromine-vapour,  a  mixture  of  uranoso-uranic  oxide 
and  charcoal.  The  bromide  is  deposited  in  the  cooler  parts  of  the  tube 
in  the  form  of  dark  brown  to  black  glistening  leaflets,  which  are  con- 
verted by  heat  into  a  brown  vapour,  and  can  be  sublimed  unchanged. 
Owing  to  the  very  hygroscopic  nature  of  this  compound,  the  most 
minute  precautions  are  necessary,  in  order  to  obtain  it  in  a  state  suffi- 
ciently pure  for  analysis.  Its  vapour-density  was  determined  in  a 
V.  Meyer's  apparatus  filled  with  nitrogen ;  the  mean  value  of  six  con- 
cordant experiments  was  19"46,  approximately  equal  to  19'36,  the 
theoretical  number  for  the  vapour-density,  if  the  atomic  weight  of 
uranium  is  240. 

The  tetrachloride  is  obtained  together  with  the  pentachloride,  by 
heating  a  mixture  of  uranoso-uranic  oxide  and  charcoal  in  a  current 
of  chlorine.  By  heating  the  pentachloride  in  a  current  of  carbonic 
acid,  it  can  be  dissociated  into  chlorine  and  the  tetrachloride.  The 
mean  value  of  the  vapour- density  of  the  tetrachloride  from  four  con- 
cordant determinations,  was  13'33,  the  theoretical  number  (U  =  240) 
being  13-21. 

These  experiments  establish  the  correctness  of  Mendelejeff's  proposal  to 
double  the  formerly  received  atoviic  weight  of  uranium.  V.  H.  V. 

Osmyl-ditetratnine.  By  Wolcott  Gibbs  (Am.  Chem.  J.,  3,  233 — 
241). — Fremy  in  1874  described  a  yellow  crystalline  substance,  which 
he  obtained  by  adding  ammonium  chloride  to  a  solution  of  potassium 
osmate.  and  to  which  he  gave  the  formula  2NH4Cl,Os02(NH2)2, 
representing  its  formation  by  the  equation — 

OSO4K2  +  4NH4CI  =  2NH4Cl,Os02(NH2)a  +  2KC1  -I-  2H2O. 

Gibbs,  in  examining  this  salt,  found  that  it  gave  a  crystalline  com- 
pound with  platinic  chloride,  and  by  double  decomposition  with  silver 
salts  yielded  a  well-defined  crystalline  sulphate,  nitrate  and  oxa- 
late: hence  lie  assigned  to  it  the  formula  4NH2,Os02Cl2  +  2H2O, 
according  to  which  its  formation  may  be  represented  by  the  equa- 
tion— 

4NH4CI  +  OSO4K2  =  4NH3,Os02Cl2  +  2KC1  +  2H20. 

Glaus  afterwards  examined  this  salt,  and  assi^rned  to  it  the  formula 
4NH3,OsCl2  +  2II2O,  regarding  it  as  the  osmium  analogue  of  well- 
known  compounds  of  palladium,  platinum,  iridium,  and  ruthenium. 
But  if  this  were  the  case,  it  is  evident  from  the  last  equation  that  the 
formation  of  the  salt  would  be  attended  with  evolution  of  2  atoms 
of  oxygen,  which,  according  to  the  author's  experiments,  is  not  the 
case.  According  to  Glaus  also  the  salt  contains  2  mnis.  HjO  ;  but  Gibbs 
finds  that  when  heated  for  five  hours  at  100 — 154",  it  gives  off  only 
0'59  per  cent,  water,  whereas  a  loss  of  only  1  mol.  would  require 
4'84  per  cent. 

The  author  proposes  to  designate  the  group  Os02,4NH3  as  osmyl- 
ditetramine,  to  distinguish  it  from  osmioditetramine,  Os,4NH3,  not 
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yet  discovered,  which  would  be  analogous  to  the  radicle  of  the  palla- 
dium, platinum,  ruthenium,  and  iridium  salts  above  referred  to. 

Osmyl-flitetramine  Chloride,  0802(NH3)4Cl2,  separates  as  an  orange- 
yellow  crystalline  precipitate  on  mixing  the  concentrated  solutions  of 
ammonium  chloride  and  potassium  osmate.  It  is  slightly  soluble  in 
cold  water,  but  is  quickly  decomposed  by  hot  water,  with  evolution  of 
osmium  tetroxide  and  precipitation  of  a  black  powder.  Strong  hydro- 
chloric acid  precipitates  it  from  its  solution  as  a  crystalline  yellow  or 
orange-yellow  powder.  It  dissolves  in  hot  water  containing  a  little 
hydrocliloric  acid,  forming  a  deep  orange-yellow  solution,  from  which 
on  cooling  it  separates  in  small  crystals  of  a  deep  brown-yellow 
colour.  It  is  completely  decomposed  by  ignition,  leaving  pure  metallic 
osmium  as  a  grey  porous  mass :  0802(NH3)4Cl2  =  Os  -f  2NH<C1  + 
2H2O  -r  N2.  This  decomposition  furnishes  the  readiest  method  of  ob- 
taining pure  metallic  osmium.  To  prevent  oxidation,  however,  the 
osmium  should  be  heated  to  a  high  temperature,  and  left  to  cool  in 
a  current  of  hydrogen.  Finely  divided  osminm  oxidises  readily  in  the 
air,  giving  off  vapours  of  the  tetroxide.  It  likewise  exhibits  in  a  re- 
markable degree  the  property  possessed  by  spongy  platinum,  of  causing 
the  combination  of  oxygen  and  hydrogen,  the  osmium  itself  being 
however  oxidised  at  the  same  time. 

A  solution  of  the  chloride  gives  a  fine  violet  colour  with  potassium 
ferrocyanide,  the  reaction  affording  a  very  delicate  test  for  osmium. 
To  apply  it,  the  alloy  or  compound  is  fused  with  hydroxide  and 
nitrate  of  potassium,  the  fused  mass  is  distilled  with  nitric  acid,  and 
the  distillate,  after  being  made  slightly  alkaline  with  potash,  is  reduced 
to  potassium  osmate,  OSO4K2,  by  a  drop  of  alcohol  or  a  solution  of 
potassium  nitrite.  A  solution  of  ammonium  chloride,  nitrate  or  sul- 
phite is  next  to  be  added,  and  finally  the  ferrocyanide,  whereupon  a 
violet  colour  will  be  produced.  In  this  manner,  it  is  possible  to  detect 
quantities  of  osmium  too  small  to  be  recognised  by  the  characteristic 
odour  of  the  tetroxide. 

Osviyl  -  ditetramine  platinochloride,  Os02(N'H3)4Cl2,PtCl4,  forms 
orange-yellow  crystals  slightly  .soluble  in  cold  water. 

The  stdphate,  Os02(NH3)4S04,  which,  like  the  other  salts,  is  best 
prepared  by  pouring  a  solution  of  potassium  osmate,  OSO4K2,  into  a 
cold  strong  solution  of  ammonium  sulphate,  forms  small  crystals 
having  a  fine  orange-yellow  colour,  somewhat  freely  soluble  in  hot, 
sparingly  in  cold  water.  The  nitrate  forms  granular  oransre-yellow 
crystals  paler  than  the  sulphate.  It  is  very  unstable,  the  cold  solu- 
tion soon  decomposing,  with  evolution  of  OSO4.  The  oxalate, 
Os02(NH3)4C204,  a  very  stable  salt,  forms  yellow  or  orange-yellow 
crystals,  only  slightly  soluble  in  cold  water. 

The  constitution  of  the  osmyl-ditetramine  compounds  may  be  repre- 
sented in  two  ways :  the  chloride,  for  example,  by  either  of  the 
formulae — 

O.  ^    .NH3.NH3.CI  ^    .O.NH3.]^H3.Cl 

the  osmium  being  quadrivalent  in  the  first  and  bivalent  in  the  second. 
According  to  the  latter  view,  the  chloride  might  be  expected  to  form 
VOL.   XLII.  I 
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addition-prodncts  by  taking  up  2  at.  iodine,  bromine,  or  other  mon- 
atomic  radicle,  e.^r.,  T30s[0(NH3)2Cl]2 ;  but  no  such  compounds  appear 
to  be  capable  of  existence  :  hence  the  first  of  the  above  formulse  appears 
to  be  the  more  probable  of  the  two. 

Compounds  analogous  to  those  above  described  appear  to  be  formed 
with,  certain  organic  bases.  Thus,  when  a  solution  of  potassium  osmate 
is  poured  into  a  cold  strong  solution  of  hydrochloride  of  narcotine, 
cinchonine,  or  strychnine,  a  white  precipitate  is  formed  which  dissolves 
readily  in  dilute  hydrochloric  acid,  the  solutions  giving  precipitates 
with  platinic  and  auric  chlorides.  On  adding  potassium  osmate  to  a 
solution  of  luteocobaltic  chloride,  Co2(NH3)i2Clc,  a  buff-coloured  pre- 
cipitate is  formed  which,  on  adding  dilute  hydrochloric  acid,  be- 
comes orange-yellow  and  beautifully  crystalline.  This  salt  dissolves 
in  cold  water  without  decomposition,  but  is  decomposed  on  gentle 
heating.  It  forms  beautiful  crystalline  salts  with  the  chlorides  of  gold 
and  platinum.  The  chlorides  of  the  other  cobaltamines  likewise  react 
with  potassium  osmate. 

When  potassium  osmate  is  mixed  with  a  solution  of  the  chloride  of 
palladio-ditetramine,  Pd(NH3)4Cl2,  an  orange-yellow  or  sherry-coloured 
solution  is  formed,  from  which  hydrochloric  acid  throws  down  a  pi'e- 
cipitate  of  a  fine  orange-yellow  colour.  A  solution  of  this  salt  gives 
an  orange-yellow  precipitate  with  platinic  chloride. 

When  ammonia  is  added  to  a  solution  of  potassium  osmate,  the 
liquid  assumes  a  wine-yellow  colour ;  and,  on  addition  of  hydrochlo- 
ric acid  and  subsequent  neutralisation  with  ammonia,  gives  crystalline 
precipitates  with  ammonium  oxalate,  auric  chloride,  mercuric  chloride, 
&c.  It  therefore  contains  a  metallamine  of  some  kind,  possibly  the 
osmium  analogue  of  platinodiamine,  Pt(N  112)2,  or  platino-ditetramine, 
Pfc(NH3)4.  H.  W. 
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A  curious  Case  of  Isomorphous  Admixture.    Trichromates 
and  Tetrachromates  of   Potassium  and  of  Ammonium.    By 

G.  Wyrouboff  (Jahrh.  f.  Min.,  1881,  2,  Ref.,  341— 342).— Out  of  a 
warm  nitric  acid  solution  of  1  part  potassium  trichromate  and  Imparts 
ammonium  trichromate,  the  author  obtained,  by  slow  cooling,  three 
kinds  of  crystals.  (1.)  Small  rhombic  needles  of  the  ordinary  form 
of  the  ammonium  salt.  (2.)  Monosymmetrical  crystals  of  the  ordi- 
nary form  of  the  potassium  salt.  (3.)  Large  hexagonal  crystals. 
Bach  of  these  contains  both  potassium  and  ammonium  trichromate. 
According  to  generally  accepted  ideas,  this  would  be  explained  by 
assuming  that  those  two  salts  were  trimorphous ;  but  the  author 
believes  that  this  forms  a  new  proof  that  bodies  which  are  not  isomor-  i 
phous  may  crystallise  together  in  variable  proportions. 

The  tetrachromates  of  potassium  and  ammonium,  which  crystallise! 
with  difficulty,  are  most  probably  isomorphous  and  monosymmetrical. 

H.  B. 
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The  Geometrical  Relations  which  exist  between  many 
Alkaline  Chromates  and  also  between  many  Alkaline  Sul- 
phates. By  G.  Wyrouboff  (Jahrb.  f.  Min.,  1881,  2,  Ref.,  340—341). 
— Partly  with  the  help  of  new  observations,  and  partly  using  old  data, 
the  author  discusses  the  forms  of:  potassiiim  chromate  (rhombic), 
potassium  dichromate  (asymm.),  potassium  trichroraate  (monosymm.), 
ammonium  dichromate  (monosymm.),  ammonium  trichromate 
(rhomb.).  Tho  primary  forms  of  these  may  be  so  chosen  that  the 
relation  of  two  of  the  axes  of  one  of  them  is  similar  to  the  relation  of 
the  axes  in  the  others.  For  these  cases  of  external  similarity  of  form, 
the  author  proposes  to  retain  the  name  of  Homoomorphism.  This 
homoomorphism  can  occur  between  substances  either  chemically  analo- 
gous or  dissimilar.  A  number  of  compounds  of  the  above  chromates 
with  other  compounds  are  crystallographically  and  optically  de- 
scribed. 

In  the  second  publication,  two  homoomorphous  substances  are 
described,  viz.,  hexagonal  pota.ssium  lithium  sulphate,  and  rhombic 
ammonium  lithium  sulphate;  this  latter  has  a  pi"ism  angle  of  119°  57', 
and  its  forms  greatly  resemble  those  of  the  hexagonal  crystals.  The 
mixed  crystals, are  always  biaxial,  and  are  generally  twins  assuming 
a  hexagonal  symmetry ;  the  axial  angle  varies.  The  author  is  of 
opinion  that  the  hexagonal  crystals  of  potassium  sodium  sulphate  are 
not  mixtures  of  non-isomorphous  salts,  but  rather  that  two  homoomor- 
phous salts  are  present,  viz.,  rhombic  potassium  sulphate  (coP  = 
120°  24'),  and  a  body,  K3Na(S04)2,  crystallising  hexagonally.  F.  Klocke 
remarks  that  this  salt  has  actually  been  described  by  Senarmont. 
The  author  has  also  examined  the  two  monosyrametrical  bodies, 
3(NH4)20,4S03  and  3K20,4S03,  the  last  forming,  however,  trilling 
crystals.  .  H.  B. 

The  Minerals  and  Mineral  Localities  of  North   Carolina. 

By  A.  Gknth  and  W.  C.  Kerk  (Jahrb.  f.  Min.,  1881,  2,  Ref.,  338- 
339). —  The  authors,  after  speaking  of  former  papers  on  the  rarer 
minerals  of  this  locality,  give  a  complete  list  of  178  species,  some  of 
which  have  been  found  but  quite  recently.  H.  B. 

Formula  of  Tetrahedrite.  By  A.  Kenngott  (Jahrh.  f.  Min., 
1881,  2,  Mem.,  228 — 248). — The  author  discusses  the  recent  analyses 
of  H.  Hidegh  (Jahrb.  f.  Min.,  1880,  vol.  i,  334),  which  do  not  agree 
with  the  generally  accepted  formula,  a;(4R3S,R2S3)  +4RS,R2S3;  three 
samples  agreeing  with  2(4R3S,R2S3) +  3RS,R2S3,  and  two  others  with 
3(4Cu2S,lCS3)+2(2RS,R2S3),  while  a  third  sample  from  Szaszka  has 
the  formula  3Cu2S,A82S3,  and  is  accordingly  not  fahlerz,  but  julianite. 
This  disagreement  led  the  author  to  recalculate  the  results  of  all  pub- 
lished analyses,  numbering  over  ninety;  of  these,  however,  all  those 
were  excluded  whose  percentage  of  sulphur  did  not  agree  within  +1*50 
per  cent,  of  that  calculated  on  the  components  R3S,R2S3  and  RS.  A 
list  of  references  of  the  available  fifty-three  analyses  is  given.  These 
analyses  were  calculated  to  R2S,R>S3  and  RS,  and  three  tables  are 
given  in  which  the  relationships  between  these  substances  are  shown. 
After  excludinof  from  these  tables  ten  analyses  on  account  of  various 
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reasons,  it  is  shown  that  the  remaining  forty- three  may  be  divided 
into  three  groups:  (1)  twenty-five  agreeing  with  4R3S,R2S3  -|- 
^(SRSjRsSa)  where  35  varies  from  0*390  to  1-030;  (2)  thirteen  agree- 
ing with  ^RjS.R^Ss  +  a;(4RS,R2S3),  x  varying  from  0-358  to  0-985  ; 
and  (3)  five  which  agree  with  no  particular  formula.  H.  B. 

Occurrence  of  Realgar  and  Orpiment  in  Utah.    By  W,  P. 

Blake  (Jahrb.f.  yiin.,  1881,  2,  Ref.,  340). — These  two  minerals  occur 
side  by  side  in  a  thin  layer  in  dense,  sandy  clay,  over  which  is  a  layer 
of  lava.  Antimony  glance  also  occurs  with  them,  as  also  does  gypsum. 
The  author  believes  that  all  these  minerals  penetrated  into  the  already 
formed  rocks.  H.  B. 

American  Sulpho-selenides  of  Mercury,  with  Analyses  of 
Onofrite  from  Utah.  By  W.  J.  Comstock  {Jahrb.f.  Min.,  1881,  2, 
Ref.,  337 — 338). — The  mineral  was  described  by  Newbury  as  selenide 
of  mercury,  but  it  has  the  composition — 

Se.  S.  Hg.  Zn.  Mn. 

4-58        11-68        81-93        0-54        0-69  =  99-42 

Hence  it  is  onofrite,  Hg(SSe),  in  which  S  :  Se  =  6  :  1.  It  forms  a 
bed,  4  inches  thick,  in  a  palaeozoic  limestone.  A  list  of  all  those  sul- 
phur and  selenium  compounds  of  mercury  is  given  which  occur  only 
in  North  America.  H.  B. 

Boracite.  By  H.  Precht  and  B.  Wittjen  (Per.,  14,  2134—2138). 
— The  samples  of  boracite  from  the  carnallite  beds  are  fine-grained 
to  dense,  have  a  conchoidal  (frequently  fragmentary)  fracture,  are  of 
a  white  colour  somewhat  resembling  dense  limestone,  but  are  mostly 
slightly  greenish  on  account  of  small  quantities  of  ferrous  chloride ; 
sp.  gr.  between  2-645  and  2'699.  They  absorb  moisture  from  tbe  air, 
owing  to  the  presence  of  magnesium  chloride,  but  may  remain  under 
water  for  some  time  in  small  lumps  without  falling  to  pieces.  The 
samples  of  boracite  from  tbe  kainite  beds  are  soft  and  pliant,  have  an 
uneven  earthy  fracture,  and  are  yellow  to  reddish  in  colour  on  account 
of  ferric  oxide;  sp.  gr.  between  2*542  and  2-573;  under  water  they 
fall  in  pieces,  making  a  slimy  mass.  Both  varieties  were  well  treated 
with  water  and  analysed. 


'Magnesium  chloride 
Magnesium  sulphate 
Sodium  chloride . .  . . 
•2  <^  Potassium  chloride. . 

Boric  acid 

Magnesium  oxide   . . 

Water 

Insoluble  boracite  . . 


From  Carnallite. 

From  Kainite. 

5-09  per  cent. 

4-72  per  cent 

—         „ 

1-69 

0-80       „ 

•0-50 

0-24       „ 

1-85 

0-11       „ 

0-73 

0-04 

0-31 

7-01       ,, 

11-27 

86-65       „  78-92 


The  washed  boracites  were  very  fine  powders,  and,  when  analysed, 
ive — 
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From  Camallite.  From  Kainite. 

Map^nesiam  oxide  ....      30*78  per  cent.       31"04  per  cent. 
Chlorine 8-59       „  859 

Loth  agreeing  with  the  formula  2(3MgO,4B,03),MgClj.  They  are, 
therefore,  identical.  The  result  of  an  experiment  on  the  effect  of 
lieating  boracite  does  not  support  the  statement  that  this  mineral 
breaks  up  into  magnesia  and  boric  acid.  An  attempt  to  make  the 
mineral,  by  dissolving  boric  acid  in  a  concentrated  solution  of  magne- 
sium cliloride,  "vvas  not  successful,  magnesium  borate  being  the 
product.  D.  A.  L. 

Kleserite.  By  H.  Precht  and  B.  Wittjen  (J?er.,  14,  2131 — 
2134). — An  analysis  of  a  very  pure  sample  of  this  mineral  from  the 
JStassfnrt  carnallite  deposits  gave: — 

MgSO^  HjO.  NaCI.  KCl.  MgCl.. 

86062  13-320  0344  0156         0118 

The  last  two  salts  and  part  of  the  water  owe  their  presence  to  the 
admixture  of  carnallite.  Kieserite,  MgSO^  +  HjO,  is  broken  up  by 
•water  into  a  crystalline  meal,  which  sets  to  a  hard  cement-like  mass 
in  the  air.  The  authors  show  that  this  is  not  due  to  the  binding 
power  of  the  above  chlorides  as  is  generally  supposed,  but  rather  to 
the  compression  of  the  mineral  itself.  Kieserite  is  formed  when  a 
concentrated  solution  of  magnesium  sulphate  is  poured  into  a  hot 
saturated  solution  of  magnesium  chloride. 

Another  sample  of  mineml  taken  from  between  the  rock-salt  and 
carnallite  consisted  of  66  per  cent,  sodium  chloride  and  34  per  cent, 
kieserite.  This  kieserite  has  not  the  property  of  the  above  sample, 
for  it  can  remain  a  long  time  in  cold  water  without  changing ;  it  dis- 
solves in  hot  water  in  3 — 4  hours,  but  does  not  set  like  a  cement. 

D.  A.  L. 

Krugite.  By  H.  Pkecht  (Ber.,  14,  2138— 2139).— This  mineral  is 
found  in  the  rock-salt  deposits  in  New-Stassfurt.  It  is  somewhat 
similar  to  polyhalite,  the  chief  difference  being  its  constitution,  which 
is  K2S04,MgS04,4CaS04,2H20,  probably  a  mixture  of  anhydrite  and 
polyhalite.     Analysis  gave — 

Found. 


18-60 

17-85 

Calculated. 
19-90  per  cent. 

13-71 

13-34 

13-74        „ 

63-15 

63-85 

62-24        „ 

4-16 

4-20 

4-12 

U-38 

0-80 

Potassium  sulphate  . 
Magnesium  sulphate 
Calcium  sulphate  . .  . 

Water 

Sodium  chloride    . .  . 

It  is  crystalline  ;  hardness  3-5  ;  sp.  gr.  2-801.  A  microscopic  exami- 
nation of  thin  plates  with  polarised  light  show  it  to  be  a  chemical 
compound.  With  hot  water  it  acts  like  polyhalite,  potassium  and 
magnesium  sulphates  being  dissolved,  the  gypsum  remaining  behind. 
With  cold  water  magnesium  sulphate  is  dissolved,  and  the  double  salt 
KaS04,CaS04  -j-  H2O  is  left  insoluble.  D.  A.  L. 
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The  Vanadium  Minerals  from  Cordoba  State,  Argentine 
Republic.  By  C.  Rammelsberg  (Jahrb.  f.  Min.,  1881,  2,  Ref.,  330— 
331). — The  first  part  of  this  paper  agrees  in  general  with  that  of  a 
former  paper  (Abstr.,  1881,  p.  1000).  Analyses  are  given  by  Doring, 
of  Cordoba,  of  (1)  Descloizite ;  (2)  A  new  vanadate,  Brackebuschite, 
which  forms  small  black  striated  prisms  : — 

01.  V2O5.  AS2O5.  PbO.  ZnO.  MnO.  FeO. 

I.     (a)  0-43  20-78  0-23  66-89  16-52  —  2-57 

(b)  0-08  22-59  0-27  56-00  17-02  0-40  0-26 

(c)  0-27  21-85  0-30  56'01  17-56  0-77  0-07 

CuO.  H2O.  Insoluble. 

I.    (a)    0-42  —  0-03 

(6)    0-02  2-14  0-31  =    99-09 

(c)    0-40  2-57  0-78  =  100-58 

V2O5.     P2O5.      PbO.      MnO.     FeO.     ZnO.     CuO.     HjO. 
II.    25-32    0-18     61-00    4-77    4*65     1-29     0-42    2-03  =  99-66 

Hence  it  is  R3V2O8  +  Aq.  H.  B. 

Schneebergite,  a  Ne-w  Mineral.  By  A.  Breztna  (Jahrh.  f. 
Min.,  1881,  Ref.,  331 — 332). — It  occurs  in  gypsum  and  anhydrite, 
near  their  contact  with  copper  pyrites  and  magnetic  iron ;  locality 
Schneeberg  in  Tyrol.  Transparent,  honey-yellow  imbedded  octo- 
hedrons  ;  lustre  glassy  to  adamantine ;  brittle  ;  H.  =  6-5  ;  sp.  gr.  =  4-1. 
They  have  the  angles  and  optical  characters  of  regular  octohedrons ; 
decomposed  with  great  difficulty  by  fused  sodium  potassium  carbonate. 
Qualitatively  analysed,  the  mineral  was  found  to  consist  essentially 
of  antimony,  lime,  and  iron,  with  traces  of  copper,  bismuth,  zinc, 
magnesium,  and  sulphuric  acid.  The  crystals  often  contain  enclosures 
of  magnetic  iron,  and  then  in  polarised  light  show  a  black  cross,  which 
further  is  sometimes  surrounded  by  concentric  circles.  Such  appear- 
ances have  been  shown  by  several  observers,  and  recently  by  F.  Klocke 
(Jahrh.  f.  Min.,  1881,  Mem.  249),  to  be  characteristic  of  double  refrac- 
tion caused  by  pressure.  H.  B. 

Crystallised  Danburite  from  Russel.  By  Gr.  J.  Brush  and 
E.  S.  Daka  {Jahrh.  f.  Min.,  1881,  2,  Ref.,  334— 337).— This  mineral 
had  previously  only  been  known  in  very  poor  crystals,  and  was  con- 
sidered as  asymmetrical.  It  has  now  been  found  massive  and  in  the 
most  beautiful  crystals  in  a  granite  rock,  in  which  they  line  the 
cavities  and  fissures,  and  are  accompanied  by  bright-green  pyroxene, 
brown  tourmaline,  mica,  quartz,  and  iron  pyrites ;  the  cavities  were 
formerly  probably  filled  with  calcite.  The  crystals  vary  from  a  micro- 
scopic size  to  4^  X  21  inches.  H.  =  7—7-25 ;  sp.  gr.  2-986-3-021. 
Paces  lustrous.  Colours  yellow,  brown,  white,  and  sometimes  perfectly 
transparent.  The  crystals  have  a  prismatic  type,  and  greatly  resemble 
topaz.  Crystalline  system,  rhombic  with  d  :  h  :  g_=  1-0000  :  1-8367 : 
0-8830.  Observed  forms  OP  .  coPoo  ."ooPcxj  .  ooPf  .  coP  .  coP| .  coPg  . 
ooP4 .  iPco  .  Feb .  3Pc5b .  2Pco .  4Pob  .  8Pob  .  16Pob .  3P|  .  P  .  2P  .  ^Ft 
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P2  .  2P2  .  2P4  .  4P4.  The  close  agreement  between  the  interfacial 
angles  of  danburite  and  topaz  is  very  striking ;  the'  axial  relations  for 
topaz  are  a  :  5  :  c  =1-0000  :  1*8920  :  0-9024.  The  plane  of  the  optical 
axes  is  OP,  the  acute  bisectrix  for  red  and  yellow  is  the  axis  b,  and  is 
negative,  but  for  blue  and  violet  it  is  the  axis  a,  and  is  positive.  Sec- 
tions parallel  to  coPdb  and  coPcb  gave  the  following  optical  data  : — 
2V  (bisectrix  b)  for  Li  =  87"  37' ;  for  Na  =  88°  23' ;  for  blue  lights 
an  ammoniacal  copper  solution — 90°  56' ;  and  //  =  1-634  Li,  1'637  Na, 
and  1-646  for  blue  light.     The  mean  of  two  analyses  gave : — 

SiOj.  B02O3.  CuO.  AI2O3.     Loss  on  ignition. 

48-23        26-93        2324        047  0*63    =    99-60 

Thus  agreeing  with  the  formula  CaO.B208.2SiOj  first  given  to  dan- 
burite  in  1853.  H.  B. 

Danburite  from  Danbury.  By  A.  Des  Ct.oizeadx  ;  Danburite 
from  Russel,  St.  Laurent  Co.,  N.Y.;  Triphane  from  North 
Carolina;  Fergusonite  from  Burke  Co.,  North  Carolina.  By 
L.  Smith  (Jalirb.  f.  Min.,  1881,  2,  Mem.  337).— Des  Cloizeaux,  in 
bringing  before  the  French  Mineralogical  Society  the  preceding 
account  of  danburite,  stated  that  there  had  long  been  doubt  as  to  the 
crystalline  system,  since  the  appearance  of  the*optical  axes  was  exactly 
that  of  a  rhombic  crystal ;  measurements  of  the  axial  angles  are  given 
which  agree  fairly  with  those  above  referred  to.  Specimens  of  dan- 
burite and  triphane — "  bright  green  pyroxene  " — from  this  new 
locality  were  exhibited. 

H.  Smith  described  fergusonite  from  Burke  Co.  as  showing  dis- 
tinctly the  pyramidal  hemihedrons,  but  being  totally  free  from  tantalic 
acid;  it  contains  48-12  per  cent,  niobic  acid.  H.  B. 

A  Blue  Mineral  from  Chaponost  (near  Lyons)  discovered 
by  M.  Gonnard ;  another  Blue  Mineral  from  Chili  by  E.  Bee- 
TRAND;  the  Existence  of  a  New  Mineral  Species,  Dumortierite, 
in  Gneiss,  from  Beaunan,  near  Lyons,  by  P.  Gonnard  ;  Analysis 
of  Dumortierite.  By  A.  Damour  (Jahrb.  f.  Min.,  1881,  2,  Ref., 
329 — 3o0). — This  mineral  forms  small  elongated  crystals  on  felspar, 
which  are  not  capable  of  goniometrical  measurements.  The  optical 
characters  are  those  of  a  rhombic  crystal ;  the  axial  angle  is  small 
and  p<^v ;  they  show  a  very  marked  pleochroism  :  with  the  length  of 
the  crystal  parallel  to  the  polarising  plane  of  the  nicol  prism,  they 
appear  white,  and  when  turned  through  a  right  angle  they  appear  of  a 
beautiful  smalt-blue  ;  the  crystals  are  always  twinned,  the  axial  planes 
making  an  angle  of  nearly  120°.  For  analysis,  the  substance  was  iso- 
lated by  treating  with  hydrofluoric  and  sulphuric  acids,  and  by  the  use 
of  Thoulet's  solution.  Sp.  gr.  =  3-36 — 337.  On  ignition  it  becomes 
colourless.     The  analysis  gave — 

SiOa.  AI2O3.  FeOs.  MgO.     Loss  on  ignition. 

29-85        66-02        1-01        0-45  2-25  =  99-58 
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The  SiOo,  AI2O3,  and  FezOs,  give  the  formtila  4Al203.3Si02.  The 
blue  mineral  from  Chili  is  not  dumortierite,  perhaps  corundum. 

H.  B. 

Philadelphite,  a  New  Mineral  Species.  By  H.  C.  Lewis 
{Jahrh.  f.  Min.,  1881,  2,  Ref.,  339).— Pearly  lustre  ;  brown  or  yellow 
colour ;  the  thin  lamellae  are  flexible  but  not  elastic ;  tough ;  fatty 
feeling ;  monosymmetrical.  Cleavage  basal ;  sometimes  also  in  two 
directions  parallel  and  perpendicular  to  the  plane  of  the  optical  axes. 
On  heating,  it  increases  in  volume  tenfold  and  swells  with  such  force 
that  2 '5  grams  will  lift  ten  pounds.     Its  analysis  gave — 

SiOs-        TiOj.       AI2O3.        FejOg.       V2O3,       FeO.       MnO.     NiO,CoO.     CuO. 
3573      1-03      15-77       19-46      0-37      2-18      050       0-06       0-08 

MgO.      CuO.    NajO.     Lip.     KjO.     P2O5.      CI.       H2SO4.    HjO. 

11-56     1-46     0-90     trace     6-18     0-11     trace    trace    4-34  =  10045 

Hence  the  formula  K"4R^2Si502o2H20.  H.  B. 

Cossyrite,  a  New  Mineral  from  Liparite  Lavas  of  the  Island 
Pantellaria.  By  H.  Foestnee  (Jahrb.  f.  Min.,  1881,  2,  Ref,  332— 
334). — The  small  imbedded  crystals  of  this  body  were  formerly  de- 
scribed by  the  author  as  common  hornblende.  The  crystals  are  1-5  mm. 
long,  black,  with  a  vitreous  lustre  on  the  prismatic  faces,  the  others 
dull.  Cleavage  parallel  to  two  prismatic  faces,  which  make  an  angle 
of  114"  9'.  Crystalline  system,  asymmetrical  with  the  axial  relations 
a:h:c  =  00469 :  1 :  0-6635  ;  a  =  109°  16' ;  |3  =  107°  52' ;  7  =  84°_30' ; 
observed  forms  ooP; .  co;P  .  OP .  P, .  coPco  .  ooPcx) .  coP;3  .  o©;? 3  .  ^,P,oo. 
f,P,co  .  2.P'oo  .  2'P,oo  .  4'P,oo  .  iP,  .  ^P,  .  3P,3  .  fP,3  .  ,P  .  i  P  .  'P. 
Crystals,  generally  twins,  twin  plane  coPco.  The  individual  measure- 
ments often  differ  considerably,  but  the  mean  values  agree  with  the 
above  elements.     The  analysis  afforded — 

SiOj.  Fe^Os.        AI2O3.  FeO.  MnO.        CuO.  CaO. 

43-55        7-97        4-96        32-87        1-98        0-39        2-01 

MgO.         Na20.        EzO. 

0-86        5-29        0-33  =  100-21 

Sp.  gr.  =  3-74 — 3'75.  Sections  are  transparent  at  the  edges  only  ; 
they  show  numerous  internal  fractures  and  brown  transparent  enclo- 
sures ;  the  depolarising  directions  in  sections  parallel  to  ooPoo  and 
ooPoo  are  inclined  3°  and  39°  respectively  to  the  vertical  axis. 

H.  B. 

The  Basalts  of  Sicily.  By  L.  Ricciardi  and  S.  Speciale  (Gazzetta, 
1881,  359 — 392). — This  paper  contains  descriptions  and  analyses 
of  numerous  Sicilian  basalts  from  the  Scogli  dei  Ciclopi,  Aci-Castello, 
Malta,  Diagio,  Paterno,  Sentini,  Palagonia,  Militello,  and  Pachino. 
The  general  conclusions  drawn  from  these  analyses  are  as  follows : — 

1.  The  basalts  of  Sicily  are  all  hydrated,  the  amount  of  water  of 
hydration  varying  in  the  undecomposed  basalts  from  0-72  to  9-26  per 
cent.,  and  increasing  in  the  decompjsed  basalts  to  3-82 — 19-08  per 
cent. 


per   M 
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2.  The  basalts  bj  tlieir  decomposition  yield  a  plastic  argillaceous 
fertile  soil,  the  fertility  of  which  is  due  to  the  large  proiiortion  of 
phosphoric  acid  and  alkalis  occurring  in  the  rocks. 

3.  The  decomposed  basalts  differ  from  the  undecoraposed  rocks  in 
containing  a  larger  proportion  of  silica,  excepting  that  of  Aci-Castello, 
in  which  the  proportion  of  silica  is  less  than  that  which  is  present  in 
the  undecomposed  rock,  an  exception  which  may  perhaps  be  dae  to 
the  large  quantit}'^  of  zeolites  contained  in  the  undecomposed  i-ock. 

4.  TJie  quantities  of  phosphoric  acid  and  lima  diminish  in  the 
decomposed  rock ;  also  the  magnesia  and  alkalis,  but  chiefly  the 
potash. 

5.  The  sesquioxides  of  iron  and  aluminium  increase  in  the  decom- 
posed basalts  ;  the  ferrous  oxide  on  the  other  hand  diminishes  percep- 
tibly in  some  of  these  decomposed  rocks,  and  in  others  disappears 
completely.  H.  W. 

Orientation  of  the  Cleavage  Planes  in  Iron  Meteorites  by 
means  of  Widmannstadt's  Figures.     {Chem.  CeiUr.,  IbBl,  386.) 

Meteoric  Iron  from  Lexington  Co.,  S.  Carolina.    By  C.  U. 

Shei'ARD  (Jalirb.  f.  Min.,  1881,  2,  Kef.,  343). — This  ma.ss  of  10^ 
pounds,  found  in  1880,  contains  numerous  cavities  tilled  with  troilite. 
The  section  shows  the  peculiar  lustre,  called  metallic  moiree.  Iron 
nickel,  phosphide  is  contained  in  clefts  and  cavities.  For  analysis 
portions  were  taken  as  free  from  troilite  as  possible. 


Fe,  witli  trace 

Insoluble,  with  traces 

of  Mn. 

Ni. 

Co. 

of  Sn  and  P. 

92-416 

G-077 

0-927 

0-264     =     99-684 
H.  B. 

Meteoric  Iron  from  Whitfield  Co.,  Georgia.  By  W.  E,  Hidden 
{Jahrb.f.  Min.,  1881,  2,  Kef.,  343). — This  mass  weighing  13.  lbs.,  found 
in  1877,  contains  much  chloride  of  iron.  Brezina  had  already  brought 
this  meteorite  before  the  Vienna  Academy  (see  below).  H.  B. 

Preliminary  Notice  of  New  or  but  little  known  Meteorites. 
By  A.  Brezina  (Jahrh.  f.  Min.,  1881,  2,  Ref.,  342— 343).— Five  speci- 
mens are  from  the  United  States,  viz.:  (1.)  Butler,  Bates  Co.,  Mis- 
souri, known  since  le75.  (2.)  Tazewell,  Claiborne  Co.,  Tennessee, 
1853.  (3.)  Casey  Co.,  Georgia,  1877.  (4.)  Whitfield  Co.,  Georgia, 
1878.  (5.)  De  Calb  Co.,  Caryfort,  Tennessee,  1840.  All  these  are 
iron  meteorites,  and  show  a  more  or  less  prominent  crystalline  struc- 
ture ;  they  mostly  contain  also  troilite,  schreibersite,  and  No.  4 
contains  veins  filled  with  magnetic  iron  ore.  A  specimen  from 
Kalumbi,  Presidency  of  Bombay,  and  which  fell  Nov.  4,  1879,  has  a 
light  yellow  colour,  and  contains  particles  of  oxidised  iron.  Further 
examination  is  promised.  H.  B. 
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Organic    Chemistry. 


Tertiary  Butyl  Bromide.  By  H.  W.  Roozeboom  (Ber.,  14, 
2396 — 2398). — Tertiary  butyl  bromide,  prepared  by  passing  a  slow 
stream  of  isobuf  ylene  through  hydrobromic  acid,  boils  at  72°,  and  has 
the  sp.  gr.  1-215  at  20°.  W.  C.  W. 

Trimethylene.  By  A.  Freund  (Monatsh.  Ghem.,  2,  642).— Tri- 
methylene  bromide  is  strongly  attacked  by  sodium  at  temperatures 
near  its  boiling  point  and  under  ordinary  pressure,  a  regular  stream 
of  gas  being  evolved,  consisting  of   trimethylene,    CH2.CH2.CH2, 

J I 

isomeric  with  ordinary  propylene.  Bromine  absorbs  it,  but  much  less 
readily  than  the  latter,  reproducing  the  bromide.  It  unites  with 
hydrogen  iodide,  forming  normal  propyl  iodide,  CHsiCHa.CHjI. 

H.  W. 

Silicopropyl  Compounds.  By  C.  Pape  (Ber.,  14,  1872—1876). 
— By  heating  zinc  propyl  with  silicochloroform  in  sealed  tubes  at 
150°  a  mixture  oi  silicodecane  and  silicontetra'propyl  is  obtained  thus  : — 
2SiHCl3  +  .SZnCCsH,),  =  2SiH(C3H7)3  +  3ZnCl2  and  2SiHCl3  + 
4Zn(C3H02=SiH(C3H7)3  +  Si(C3H:)4  +  3ZnCl2  +  Zn  +  CaH^;  these 
two  compounds  may  be  separated  by  fractional  distillation.  The 
former  is  a  colourless  liquid  (b.  p.  170°,  sp.  gr.  7*923),  insoluble  in 
water,  soluble  in  alcohol  and  ether ;  it  burns  with  a  bright  flame  with 
separation  of  silica.  By  the  action  of  bromine,  bromosilicodecane  is 
obtained  as  a  golden  fuming  liquid  (b.  p.  213°),  converted  by  ammonia 
in  aqueous  solution  into  the  corresponding  silicotripropyl  alcohol, 
SiOHPrg  (b.  p.  205 — 208°)  and  by  dry  silver  acetate  into  silicotripropyl 
acetate  (b.  p.  212 — 216°).  Silicotetrapropyl  is  a  colourless  liquid 
(b.  p.  213°,  sp.  gr.  7'979),  insoluble  in  water  and  concentrated 
sulphuric  acid,  soluble  in  alcohol  and  ether.  V.  H.  V. 

Double    Cyanides   of  Metals   of  the  Iron   Group.     By  A. 

Descamps  {Ann.  Chim.  Phys.  [5],  24,  178 — 199). — The  action  of 
alkaline  cyanides  on  metallic  cyanides  pi"oceeds  in  two  distinct 
directions.  In  one  case  a  double  cyanide  with  potassium  cyanide  is 
formed,  as  in  the  case  of  zinc,  nickel,  and  silver.  On  the  other  hand, 
■bodies  resembling  ferro-  and  ferri-cyanides  are  obtained. 

Potassium  Manrjanocyanide. — This  body  is  obtained  by  treating  a 
concentrated  solution  of  potassium  cyanide,  heated  to  40°  or  50°  with 
either  manganese  dioxide  or  manganese  carbonate,  or  better,  freshly 
precipitated  manganese  cj^anide.  The  salt  forms  dark  violet  plates. 
It  changes  rapidly  in  the  air,  absorbing  oxygen,  and  decomposing 
into  manganicyanide  and  manganese  sesquioxide.  It  can  be  kept  in 
a  concentrated  solution  of  potassium  cyanide  or  in  alcohol.  It  is 
decomposed  by  heat.  On  treatment  Avith  water  it  dissolves  rapidly, 
yielding  a  green  precipitate,  which  appears  to  bo  a  manganocyanide 
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of  manganese  and  potassium,  corresponding  to  the  ferrocyanide  of  iron 
and  potassium,  obtained  by  the  action  of  dilute  sulphuric  acid  on 
potassium  ferrocyanide.  When  a  solution  of  potassiam  cyanide  is 
poured  into  manganese  chloride,  a  reddish-white  precipitate  of  man- 
ganese cyanide  is  obtained.  In  presence  of  a  slight  excess  of  potassium 
cyanide,  however,  this  precipitate  becomes  green.  After  dissolving  it 
in  potassium  cyanide  and  heating  to  50^,  large  crystals  of  potassiam 
manganocyanide  separate  out  on  cooling.. 

Miinganocyanic  acid  is  obtained  by  the  action  of  hydrogen  sulphide 
on  lead  manganocyanide  suspended  in  water,  and  separates  in  small 
groups  of  colourless  crystals  on  evaporating  the  filtrate  in  a  vacuum. 
The  compound  rapidly  undergoes  decomposition  in  the  air. 

Fotassiiim  manganocyanide  v;ifh  potassium  ferrocyanide. — This  double, 
salt  has  been  obtained  by  treating  manganese  ferrocyanide  with  a  con- 
centrated solution  of  potassium  cyanide  at  60° ;  on  cooling,  the  double 
salt  is  deposited  in  greenish  crystalline  scales,  which  are  soluble  in 
water,  but  readily  decompose  in  the  solution. 

Potassium  manganocyanide  with  potassium  chloride  is  obtained  by 
allowing  a  solution  of  potassium  manganocyanide  in  potassium  cyanide 
to  crystallise  with  potassium  chloride.  It  forms  small  blue  crystals, 
which  are  changeable  in  air.  They  are  soluble  in  water,  but  insoluble 
in  alcohol.  Their  solution  rapidly  decomposes.  Sodium  mangano- 
cyanide  forms  dark-blue  crysUils,  which  are  soluble  in  water,  but 
insoluble  in  alcohol.  Its  properties  are  almost  identical  with  those  of 
the  potassium  salt,  linrinm  manganocyanide  is  obtained  by  slightly 
heating  manganese  carbonate,  oxide,  or  cyanide  with  a  concentrated 
solution  of  barium  cyanide,  and  evaporating  the  filtrate  in  a  vacuum. 
The  crystals  thus  obtained  are  wa.sliod  with  alcohol  and  kept  under 
alcohol ;  they  have  a  dark-blue  translucent  appearance,  and  are 
soluble  in  water.  They  undergo  decomposition  in  the  air,  and  on 
treatment  with  water.  The  green  compound  formed  in  the  decom- 
position can  also  be  obtained  by  precipitating  a  salt  of  manganese 
with  a  concentrated  solution  of  barium  cyanide.  Barium  potassium 
manganocyanide  is  obtained  by  dissolving  the  above  green  precipitate 
in  potassium  cyanide.  It  is  also  formed  when  potassium  manganese 
manganocyanide  is  dissolved  in  barium  cyanide.  It  crystallises  in 
small  bluish  crystals.  Strontium  manganocyanide  in  mode  of  pre- 
paration and  properties  resembles  the  barium  salt,  as  does  also  the 
calcium  salt.  Manganocyanides  give  with  metallic  salts,  precipi- 
tates which  have  the  following  colours: — Zn,  violet;  Cd,  violet; 
Al,  violet;  Mn,  green;  Co,  brownish-red;  Pb,  yellow;  Cu,  brownish- 
red. 

Manganicyanides  are  converted  into  manganocyanides  when  treated 
with  sodium-amalgam. 

Potassium  Cobaltocyanide. — When  a  concentrated  aqueous  solution  of 
potassium  cyanide  cooled  to  0°  is  added  gradually  to  a  cold  solution 
of  cobalt  trichloride  a  reddish  precipitate  changing  to  green  is  ob- 
tained. It  consists  of  cobalt  potassium  cobaltocyanide.  On  adding 
it  to  a  concentrated  solution  of  potassium,  barium,  or  calcium  cyanide, 
the  corresponding  cobaltocyanide  is  obtained.  On  addition  of  alcohol 
it    deposits    amethyst    violet-coloured    crystals.        Alkaline    cobalto- 
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cyanides  give  with  met.allic  salts  the  following  reactions : — ZnSOi,  red 
precipitate  insoluble  in  excess  of  reagent;  AI.(S04)3,  red  gelatinous 
precipitate;  CdSOi,  rose ;  AgNOa,  rose;  Pb(C2H30o)2,  yellow  ;  HgClj, 
orange.  Barium  cobaltocyanide,  obtained  from  cobalt  chloride  and 
barium  cyanide,  resembles  the  potassium  salt. 

Anhydrous  cobaltocyanic  acid  is  colourless,  and  rapidly  decomposes 
in  the  air.  Strontium  cobaltocyanide  is  prepared  like  the  barium  salt. 
It  forms  with  potassium  ferrocyanide  a  double  salt,  which  can  be 
obtained  in  well-formed  green  crystals. 

Ohromocyanides. — These  compounds  are  very  unstable,  and  require 
a  very  low  temperature  for  their  formation.  When  chrome-alum  is 
i-educed  with  zinc  and  precipitated  with  sodium  acetate,  a  red  compound 
is  obtained,  which  can  be  washed  with  water  containing  carbonic  anhy- 
dride. This  salt  is  then  gradually  added  to  a  cold  concentrated  solution 
of  potassium  cyanide,  and  on  adding  alcohol,  a  blue  crystalline  precipi- 
tate resembling  potassium  manganocyanide  is  obtained.  An  inter- 
mediate green  compound  exists.  Chromocyanides  give  the  following 
reactions  with  metallic  salts : — BaClz,  reddish  precipitate ;  ZnClo, 
reddish  unstable  precipitate  ;  PbO,  yellow ;  HgO,  greenish-blue ;  FeO, 
red. 

The  author  has  obtained  a  series  of  bodies  analogous  to  the  nitro- 
prussides.  J.  I.  W. 

Formation  and  Preparation  of  Trimethylene  Alcohol  from 
Glycerol.  By  A.  Fkeund  (Monatsh.  Ghem.,  2,  636— G41).— lu 
attempting  to  prepare  normal  butyl  alcohol  by  the  schizomycetic  fer- 
mentation of  glycerol,  according  to  Fitz's  method  (this  Journal,  1877, 
*2,  214)  the  author  observed  that  the  once  fermented  liquid,  in  spite 
of  the  presence  of  apparently  unaltered  glycerol,  could  no  longer  be 
made  to  ferment,  even  after  the  butyl  alcohol  resulting  from  the  first 
fermentation  had  been  distilled  off;  and  further  examination  showed 
that  this  I'esidue  contained  neither  glycerol  nor  any  compound  iso- 
meric therewith  :  for  on  distilling  it  with  superheated  steam  and 
redistilling  the  distillate  thus  obtained,  the  greater  part  passed  over 
without  decomposition  between  210''  and  220°.  By  repeated  distilla- 
tion a  liquid  was  obtained  which  boiled  constantly  at  216 — 216'5" 
(thermometer  wholly  in  the  vapour)  under  a  pressure  of  736  mm. 
This  boiling  point  and  the  other  properties  of  the  liquid  show  that  it 
consists  of  trimethylene  alcohol  or  normal  propylene  glycol, 
0H.CH2.CH2.CH2.0E1^  a  conclusion  confirmed  by  its  analysis  and  by 
the  properties  of  the  halogen  derivatives  prepared  from  it.  Its  specific 
gravity  was  found  to  be  1"0536  at  18°  compared  with  water  at  4°. 
According  to  Reboul,  who  discovered  this  glycol  {Compt.  rend.,  79, 
169),  its  sp.  gr.  is  1'053  at  19"^,  and  its  corrected  boiling  point  216". 

Trimethylene  chloride,  CH2CI.CH2.CH2CI,  was  prepared  by  saturat- 
ing the  alcohol  with  hydrogen  chloride,  adding  a  double  volume  of 
fuming  hydrochloric  acid,  and  heating  the  liquid  in  sealed  tubes  for 
some  hours  in  a  water-bath.  When  freed  from  unaltered  alcohol 
and  the  corresponding  chlorhydrin  by  agitation  with  fuming  hydro- 
chloric acid,  and  further  purified  by  washing  with  water,  drying,  and 
distillation,  it  forms  a  mobile,  colourless,  fragrant  liquid,  boiling  under 
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])ressure  of  740  mm.  at  119"5°,  and  having  a  density  of  1'8996  at  17'o 
(water  at  4°  =  1). 

The  bromide,  CHjBr.CHo.CHjBf,  prepared  like  the  chloride,  is  a 
colourless,  heavy  but  mobile,  strongly  refracting  liquid,  of  peculiar 
odour,  boiling  at  164'5 — 165'5°  under  a  pressure  of  731  mm.,  and 
having  n  density  of  1'9228  at  17'6°  (water  at  4''  =  1).  According 
to  Geromont  (Ber.,  4,  549),  it  has  a  sp.  gr.  of  20177  at  0°,  and  boils 
at  160—163°  (bar.  710  mm.). 

The  iodide,  CH2I.CH2.CH2I,  not  hitherto  known,  is  prepared  like 
the  bromide.  It  is  a  heavy  liquid  boiling  with  decomposition  at 
about  227",  and  having  a  density  of  25631  at  19°  compared  with  water 
at  4°.     Its  odour  resembles  that  of  the  bromide,  but  is  fainter. 

The  formation  of  trimethylene  alcohol  in  the  schizomycetic  fer- 
mentation of  glycerol  takes  place  by  abstraction  of  oxygen  from  the 
CH.OH  group  of  the  latter  :  CH2(OH).CH(OH).CH2.0H  -  O  = 
CH2(OH).CH2.CHj.OH  ;  but  whether  this  oxygen  is  abstracted  by  the 
iiydrogen  evolved  in  the  fermentation,  or  is  employed  in  the  formation 
of  the  accompanying  fatty  acid,  or  is  respired  by  the  schizomycetes, 
cannot  at  present  be  determined.  It  is,  however,  interesting  to 
observe  that  whereas  purely  chemical  agents,  such  as  hydriodic  acid 
or  sodium-amalgam,  atistract  either  the  whole  of  the  oxygen  of  the 
glycerol,  or  only  that  which  is  attached  to  the  external  carbon-atoms, 
this  vital  deoxidation  takes  place  by  removal  of  oxygen  from  the 
middle  carbon-atom. 

The  yield  of  trimethylene  alcohol  usually  varies  between  10  and  20 
per  cent,  of  the  glycerol  employed  ;  sometimes,  however,  it  is  as  much 
as  27  per  cent.  This  glycol  is  therefore  the  chief  product  of  the  fer- 
mentation. H.  W. 

Oxidation  of  Mannitol  by  an  Alkaline  Solution  of  Potassium 
Permanganate.  By  0.  Hecht  and  F.  Iwig  (Ber.,  14,  1760 — 1765). — 
According  to  Pabst  (Compt.  rend.,  91,  728),  the  oxidation  of  mannitol 
by  an  alkaline  solution  of  potassium  permanganate  yields  a  tribasic 
acid,  which  he  terms  dihydroxycitric  acid,  and  infers  from  this  that 
the  constitutional  formula  of  mannitol  is  not  the  one  generally 
accepted.  The  authors  have  repeated  these  experiments,  and  have 
obtained  the  following  products  of  oxidation  :  formic  acid,  oxalic  acid, 
and  a  small  quantity  of  tartaric  acid.  Further,  a  glucose  is  formed, 
which  reduces  Fehling's  solution,  and  probably  consists  of  manitose. 
The  authors,  therefore,  conclude  that  these  products  of  oxidation  are 
quite  in  accordance  with  the  generally  accepted  views  as  to  the  con- 
stitution of  mannitol.  P.  P.  B. 

The  Sugar  of  Oak-bark  Tannin.  By  C.  Bottinger  {Ber.,  14, 
2390— 2391).— A  reply  to  Etti's  remarks  (Ber.,  14,  1826)  on  the 
author's  previous  paper  {ibid.,  1559).  W.  C.  W. 

Anhydrous  Milk-sugar.  By  M.  Schmoeger  {Ber.,  14,  2121 — 
2126). — When  a  solution  of  milk-sugar  is  evaporated  alone  over  a 
briskly  boiling  water-bath,  the  sugar  remains  behind  m  an  anhydrous 
state  ;  a  solution  of  this  dry  sugar  prepared  in  the  cold  turns  the  plane  of 
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polarisation  at  first  only  slightly  (half  rotation),  but  after  some  hours 
it  increases  in  activity  until  the  constant  normal  degree  for  milk-sugar 
is  attained ;  ordinary  milk-sugar,  on  the  other  hand,  behaves  in  the 
opposite  way,  turning  the  plane  very  strongly  at  first  (birotation), 
and  then  decreasing  to  the  constant.  If,  however,  the  milk-sugar 
solution  is  evaporated  with  a  water  absorbing  substance  (dry  sand, 
potassium  carbonate,  &c.),  the  solution  of  the  dry  sugar  which 
remains  behind  shows  slight  birotation  ;  the  residue  from  milk  treated 
similarly  behaves  in  the  same  manner,  hence  the  residual  sugar  is 
anhydrous.  Some  milk-sugar  solution  evaporated  over  a  water-bath 
on  a  mica  plate,  was  left  as  a  crystalline  dry  sugar,  very  soluble  in 
water  but  not  hygroscopic ;  the  solution  was  slightly  birotatory. 
Another  experiment  tried  with  milk-sugar  and  milk  pointed  to  the 
fact  that  the  sugar  was  left  in  the  anhydrous  condition  after  evapora- 
tion. D.  A.  L. 

Levulose.  By  Jungfleisch  and  Lbfranc  (Compt.  rend.,  93,  547 — 
550). — The  authors  state  that  it  is  incorrect  to  call  levulose  non- 
crystallisable  sugar,  for  they  show  that  when  pure  it  can  be  obtained 
in  a  crystalline  form.  One  of  the  best  methods  of  obtaining  it  in  a 
state  of  purity,  is  that  of  preparing  it  from  inulin.  The  inulin  is 
dissolved  in  10  times  its  weight  of  water,  and  heated  at  about  100"  for 
20  hours  :  the  solution  is  then  evaporated  to  a  syrup,  and  purified  by 
treatment  with  alcohol  and  animal  charcoal.  The  levulose  has  a  great 
affinity  for  water,  and  will  not  crystallise  on  simple  evaporation.  In 
order  to  obtain  it  crystalline,  the  concentrated  syrup  is  treated 
repeatedly  with  absolute  alcohol,  which  removes  all  the  water,  and 
the  remaining  syrup  is  then  sealed  up  in  a  flask  and  left  in  a 
cold  place  ;  after  a  short  time  fine  needles  resembling  crystals  of 
mannitol  begin  to  form.  If  the  same  residue  is  dissolved  in  warm 
absolute  alcohol,  and  the  mother-liquor  which  separates  on  cooling  is 
removed  before  the  ordinary  temperature  is  reached,  it  yields  the  same 
crystals.  The  authors  have  also  prepared  levulose  by  heating  inulin 
with  sulphuric  acid,  but  find  that  the  crystals  thus  obtained  are  always 
mixed  with  bye-products.  They  have  also  prepared  levulose  from 
inverted  cane-sugar.  It  was  extracted  as  calcium  levulosate,  then 
treated  with  oxalic  a,cid,  and  afterwards  with  powdered  calcium  car- 
bonate and  filtered.  The  filtrate  yields  crystalline  levulose  on  treat- 
ment with  absolute  alcohol.  The  authors  state  that  it  is  impossible 
to  perceive  any  difference  between  the  two  samples  of  levulose  obtained 
from  the  preceding  processes.  A  crystal  of  either  of  them  destroys 
supersaturation  in  solutions  of  the  other.  Levulose  crystallises  in 
spherical  groups  of  fine  colourless  crystals  often  O'Ol  meter  in  length. 
It  melts  at  95°.  The  rotatory  power  varies  rapidly  with  the  tem- 
perature and  strength  of  the  solution.  J.  I.  W. 

Levulin  in  Oak-bark.  By  C.  Etti  (Ber.,  14,  1826— 1828).— By 
shaking  the  alcoholic  extract  of  oak-bark  first  with  ether,  then  with 
ethyl  acetate,  evaporating  the  residue  to  dryness  and  exhausting 
it  with  water,  the  author  obtained  a  solution  containing  tannin ;  after 
removing  this  by  lead  carbonate,  the  solution  was  found  to  contain 
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quercite  and  levulin,  also  a  small  quantity  of  a  glucose  and  a  small 
quantity  of  a  red  colouring  matter.  The  quercite  is  separated  from 
the  levuliu  by  precipitation  with  lead  acetate.  The  author  considers 
that  the  occurrence  of  levulose  in  oak-bark  extract  explains  the  fact 
that  many  observers  have  obtained  sugar  from  tannin  prepared  from 
oak-bark  extract,  inasmuch  as  the  precipitate  of  this  substance  with 
lead  acetate  retains  the  levulose,  and  is  only  with  diflBculty  washed 
free  from  levulin.  The  author  considers  the  method  used  by  Bottinger 
(Abstr.,  1881,  1022)  to  separate  quercite  and  cane-sugar  as  ineffective 
for  complete  separation,  especially  in  presence  of  levulin  and  levu- 
lose. P.  P.  B. 

A  New  Carbohydrate.  By  E.  Morelli  (Compt.  rend.,  93,  646). — ■ 
In  1850  Ganoan  extracted  from  Siberian  saxifrage  {Bergenia  Siberica) 
a  crystallisable  substance,  which  he  called  bergenin.  The  author 
of  the  present  memoir  has  submitted  it  to  a  close  examination,  and  on 
account  of  its  resemblance  to  mannitol,  he  proposes  to  call  it  hergenitol. 
It  forms  small,  colourless,  orthorhombic  crystals,  which  have  a  bitter 
taste.  It  is  Isjevorotatory  [ajp  =  —51°  36'.  It  is  very  slightly  soluble 
in  cold  alcohol  and  in  water,  the  solubility  increasing  with  the  tem- 
perature. Its  specific  gravity  is  I'o-i-io.  It  melts  at  130°.  When 
heated  with  acetic  acid  in  a  sealed  tube  it  yields  a  white  amorphous 
acetyl  compound,  which  is  very  soluble  in  water,  alcohol,  and  ether. 
Its  formula  is  CsHoOsAc.  On  heating  for  24  hours  at  100°  with  dilute 
sulphuric  acid  it  yields  bergenitole  and  acetic  acid.  The  author  has 
prepared  a  corresponding  compound  of  valeric  acid. 

Acetic  chloi'ide  dissolves  bergenitol,  and  yields  CsHtOsAc.  Benzoic 
chloride  yields  a  similar  compound.  On  heating  the  acetyl  compound 
in  a  sealed  tube  with  acetic  anhydride,  CgHjOsAcs  is  obtained.  The 
carbohydrate  is  therefore  a  pentatomic  alcohol,  and  is  to  be  classed 
with  pinitol  and  quercitol.  J.  I.  W. 

On  a  Nitric  Ether  formed  by  the  Action  of  Nitric  Acid  on 
Glycogen.  By  S.  Lustgartex  (Monatsh.  Chem.,  2,  626 — 635). — This 
compound,  designated  by  the  author  as  nitroglycogen,  is  prepared  by 
drenching  and  intimately  mixing  glycogen  in  a  basin  cooled  with  ice, 
first  with  fuming  nitric  acid,  and  then  with  strong  sulphuric  acid,  and 
so  on  alternately,  till  altogether  4-h  pts.  nitric  acid  and  10|-  pts.  sul- 
phuric acid  have  been  used  for  1  pt.  of  glycogen.  During  the  treat- 
ment with  nitric  acid,  part  of  the  glycogen  dissolves,  the  rest  becoming 
translucent  with  yellowish  colour,  and  on  mixing  with  sulphuric  acid, 
the  nitroglycogen  separates  out  in  white  nodular,  glutinous  lumps. 
The  entire  mass  is  then  transferred  to  a  large  beaker,  quickly  mixed 
with  a  large  quantity  of  water,  several  times  decanted,  then  washed  on 
the  filter  with  distilled  water  till  the  reaction  of  sulphuric  acid  is  no 
longer  perceptible,  and  finally  dried  over  sulphuric  acid  in  the  dark. 
The  yield  of  the  nitro-compound  amounts  to  about  140  per  cent,  of  the 
glycogen  employed. 

Nitroglycogen  thus  prepared  forms  partly  white  nodular  lumps, 
partly  a  fine  white  powder.  It  is  insoluble  in  water,  ether,  and  alcohol, 
in  hydrochloric  and  sulphuric  acids,  in  ammonia,  and  in  potash-ley, 
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the  two  latter  colouring  it  yellow  and  brown  on  heating,  and  partly 
decomposing  it.  Ammonium  sulphide  and  strong  nitric  acid  dissolve 
and  decompose  it.  No  solvent  for  nitroglycogen  has  yet  been  found 
which  does  not  at  the  same  time  decompose  it.  It  is,  moreover, 
decomposed,  with  formation  of  less  highly  nitrated  compounds,  by  the 
action  of  daylight,  and  more  quickly  by  exposure  to  direct  snnshine ; 
also  by  heating  to  80 — 90°.  When  heated  on  platinum-foil  it  deto- 
nates, leaving  a  residue  of  charcoal,  but  it  is  not  exploded  by  pressure 
or    percussion.     Its    analysis    leads    to    the    formula    CeHslSTaOg    = 

C6H,(NO,)205. 

Nitroglycogen  dissolves  in  ammonium  sulphide,  forming  a  clear, 
yellow-brown  liquid  ;  and  on  passing  air  through  the  solution  till  all 
the  ammonium  sulphide  is  removed,  and  the  liquid  is  no  longer  alkaline, 
then  evaporating  to  dryness  on  a  water-bath,  treating  the  residue  with 
a  small  quantity  of  water,  filtering  off  the  separated  sulphur,  boiling 
the  filtrate  till  the  suspended  sulphur  cakes  together,  again  filtering, 
and  mixing  the  clear  filtrate  with  four  or  five  times  its  volume  of  abso- 
lute alcohol,  a  copious  flocculent  precipitate  is  obtained,  which,  when 
washed  with  absolute  alcohol  and  dried  over  sulphuric  acid,  forms  a 
loose  white  amorphous  mass,  and  yields  with  water  a  clear,  scentless, 
insipid  solution,  yellow  and  tiscous  in  the  concentrated  state,  and  not 
coloured  by  iodine.  These  physical  properties  show  that  the  substance 
in  question  is  a  dextrin,  and  this  conclusion  is  confirmed  by  its  chemical 
analysis,  which  leads  to  the  formula  CgHioO.,. 

The  specific  rotatory  power  of  this  dextrin  is  [a]D  =  +  194°.  Its 
reducing  power  is  but  small.  By  boiling  with  dilute  sulphuric  acid  it 
is  quickly  and  completely  coverted  into  dextrose  ;  and  the  same  change 
is  quickly  produced,  at  least  in  part,  by  the  action  of  saliva.  Like 
other  dextrins  it  dialyses  very  slowly,  so  that  a  solution  of  it,  after 
being  subjected  to  dialysis  for  a  week,  exhibits  but  little  decrease  in  its 
amount  of  dextrin.  Alcohol  added  to  its  aqueous  solution  throws  down, 
not  a  flocculent  precipitate,  but  frequently  an  opalescent  liquid,  con- 
taining only  a  small  quantity  of  pulverulent  precipitate,  or  sometimes 
a  turbid  liquid,  the  turbidity  of  which  is  due  to  very  fine  particles, 
which  show  but  little  tendency  to  settle  down,  and  quickly  stop  up  the 
pores  of  a  filter.  A  dialysed  solution  of  ordinary  dextrin  obtained 
from  starch  was  likewise  not  precipitated  by  alcohol,  but  merely 
became  opalescent ;  but  on  adding  to  this  dialysed  solution  small  quan- 
tities of  various  salts — carbonates,  sulphates,  chlorides  dissolved  in 
water — or  of  potassium  hydroxide  in  alcoholic  solution,  the  addition  of 
alcohol  immediately  produce  a  thick,  flocculent  precipitate,  which 
quickly  settled  down,  leaving  the  liquid  quite  clear.  Dextrin  thus  pre- 
pared with  non-volatile  salts  soluble  in  alcohol,  retains  2  to  3  per  cent, 
ash,  even  after  prolonged  washing,  and  that  which  is  prepared  with 
alcoholic  potash  retains  even  5  to  6  per  cent.,  so  that  in  this  latter  case 
it  is  probable  that  a  potassium-compound  of  dextrin  is  formed. 

Commercial  dextrin  purified  by  dialysis  and  repeated  precipitation 
with  alcohol,  is  converted  by  the  action  of  a  mixture  of  nitric  and  sul- 
phuric acids  in  the  proportion  above  given  for  the  treatment  of  glyco- 
gen, not  into  the  nitroglycogen  just  described,  but  into  a  body  probably 
identical  with  Bechamp's  dinitrodextrin  (Compt.  rend.,  51,  256).     This 


ORGANIC  CHEMISTRY.  161 

body  forms  a  white  amorphous  mass,  which  is  soluble  in  absolute 
alcohol,  and  decomposes  readily  with  evolution  of  lower  oxides  of 
nitrogen.  It  likewise  dissolves  in  ammoniurn  sulphide,  and  when 
ti'eated  for  nitroglycogen  in  the  manner  above  described,  yields  a  body 
having  the  characters  of  dextrin. 

Nitroglycogen  dissolves  at  ordinary  temperatures  in  strong  nitric 
acid,  and  water  added  to  the  solution  throws  down  a  dense  white 
amorphous  powder,  which,  after  being  well  washed  and  dried  over 
sulphuric  acid,  has  the  composition  Ci2Hi9(N02)Oio.  It  is  insoluble  in 
water,  alcohol,  and  ether,  but  dissolves  in  hydrochloric  acid  and  in 
aqueous  potash,  both  the  acid  and  the  alkaline  solution  yielding  a 
white  precipitate  on  neutralisation.  This  body  likewise  dissolves  in 
ammonium  sulphide,  and  when  treated  in  the  manner  described  for 
nitroglycogen,  yields  a  dextrin-like  body. 

When  nitroglycogen  is  heated  with  strong  nitric  acid,  red  fumes  are 
evolved,  and  a  solution  is  formed,  which  remains  clear  on  dilution  with 
water,  and  reduces  Fehling's  solution.  Hence  it  appears  that  nitro- 
glycogen is  split  up  by  hot  nitric  acid,  the  resulting  dextrin  being  con- 
verted into  glucose. 

Nitroamylum  prepared  from  starch  also  dissolves  partially  in 
ammonium  sulphide,  and  the  solution  when  treated  as  above  described, 
likewise  yields  a  dextrin-like  body.  H.  W. 

Condensation-products  of  Isobutaldehyde.  By  "W.  Fos.sek 
(Monatsh.  Chem.,  2,  614 — 625). — The  author  has  examined  the  pro- 
ducts formed  by  heating  isobutaldehyde  with  a  strong  solution  of 
sodium  acetate  at  150".  After  the  heating  had  been  continued  for  six 
or  seven  hours,  the  contents  of  the  tubes  were  distilled  with  steam, 
whereupon  there  passed  over,  first  a  portion  of  the  unaltered  aldehyde, 
then  a  yellowish  fragrant  liquid,  which  dissolved  in  the  layer  of  alde- 
hyde. In  the  distillation- vessel  there  remained  floating  on  the  solu- 
tion of  sodium  acetate,  a  somewhat  viscid,  yellow-brown  liquid,  having 
a  faint  but  peculiar  odour,  together  with  a  small  quantity  of  a  yellow 
resin. 

The  distillate  separated  into  two  layers,  the  upper  of  which  was 
oily,  and  consisted  mainly  of  unaltered  isobutaldehyde,  and  a  lower 
watery  layer,  from  which,  by  a  series  of  fractional  distillations,  for  the 
details  of  which  we  must  refer  to  the  original  paper,  there  was  obtained 
a  limpid,  somewhat  mobile  liquid,  distilling  between  149°  and  151°, 
having  a  fragrant  etheric  odour,  and  giving  by  analysis  numbers  lead- 
ing to  the  formula  ChHuO,  which  is  that  of  a  condensation-product  of 
isobutaldehyde,  2C4H8O  —  H3O.  This  compound  reduces  an  ammo- 
iiiacal  silver  solution,  with  deposition  of  a  silver  speculum,  and  forms 
u  crystalline  compound  with  acid  sodium  sulphite.  By  oxidation  with 
chromic  acid  mixtui'e  it  is  converted  into  acetic  and  isobutyric  acid, 
and  by  slow  oxidation  in  the  air,  into  an  unsaturated  acid,  CsHuOa. 

The  high-boiling  oil  which  partly  goes  over  in  the  first  distillation, 
Jis  above  mentioned,  but  remains  for  the  most  part  in  the  retort,  floating 
on  the  solution  of  sodium  acetate,  was  purified  by  a  series  of  distilla- 
tions under  reduced  pressure,  whereby  it  was  obtained  as  a  colourless, 
somewhat  viscid  liquid,  having  a  faint  but  agreeable  odour,  and  a  harsh 
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bitter  taste.  It  is  insoluble  in  water,  but  dissolves  readily  in  ether 
and  in  alcohol.  It  unites  with  hydrogen-sodium  sulphite  to  a  crystalline 
compound,  and  reduces  ammoniacal  silver  nitrate,  with  specular  depo- 
sition of  silver.  It  is  not  altered  by  exposure  to  the  air,  and  does  not 
unite  with  bromine.  Its  analysis  shows  that  it  has  the  same  per- 
centage composition  as  isobutaldehyde,  and  from  its  vapour-density, 
for  which  the  numbers  5"25  and  5'19  were  obtained,  it  appears  to  be  a 
polymeric  modification  of  that  compound,  C8H16O2  (calc.  vapour-density 
500).  By  oxidation  with  chromic  acid  it  is  converted  into  isobutyric 
acid.  H.  W. 

Action  of  Nitric  Acid  on  Patty  Acids  containing  the  Isd- 
propyl  Group.  By  J.  Brbdt  (Ber.,  14,  1780—1785).  It  has  been 
already  pointed  out  (Annalen,  208,  62)  that  the  lactone  of  isocaproic 
acid,  when  oxidised  by  nitric  acid,  yields  a  monobasic  acid,  having  the 

formula  COOH.MeC<^^^TT  v  ^CO :  this  acid  is  not  oxidised  further 

by  nitric  acid.  The  same  acid  is  produced  by  the  direct  oxidation  of 
isocaproic  acid  with  nitric  acid.  The  author  has  shown  (loe.  cit.)  that 
this  acid  yields  two  series  of  salts,  according  as  the  neutralisation  by 
alkaline  caifconates  takes  place  in  cold  or  in  hot  solutions.  The 
mono-silver  salt  has  been  obtained  by  neutralising  the  cold  solution  of 
the  acid  with  silver  carbonate,  and  removing  the  unaltered  acid  by 
means  of  ether.  Of  the  lower  homologues  of  isocaproic  acid  which 
contain  the  isopropyl  group,  isovaleric  acid  alone  yields  an  acid  similar 
to  the  above  on  oxidation,  whilst  isobutyric  acid  is  either  not  acted  on, 
or  the  products  of  oxidation  are  too  unstable  to  be  separated. 

The  action  of  nitric  acid  on  isovaleric  acid  has  been  already  studied 
by  Desaignes  (Annalen,  79,  374),  who  obtained  a  nitrovaleric  acid, 
an  indifferent  body  containing  nitrogen,  and  a  deliquescent  acid ;  this 
last-named  substance,  the  author  has  separated  and  purified  ;  its  formula 
is  found  to  be  CsHgOs,  and  that  of  its  calcium  salt  CsHeOjCa  -|-  l^HsO. 
The  free  acid  is  crystalline  (m.  p.  106°)  and  soluble  in  ether.  It  is 
probably  identical  with  the  methoxysuccinic  acid  obtained  by  Demar9ay 
by  the  action  of  hydrocyanic  acid  on  ethyl  acetoacetate  (Compt.  rend., 
82,  1337),  and  described  by  Monis  (this  Journal,  1881,  376). 

P.  P.  B. 

Di-  and  Tribromacrylic  Acid.  By  J.  Mauthner  and  W.  Suida 
(Ber.,  14,  1894 — 1895). — This  paper  is  principally  a  discussion  of  the 
constitution  of  the  dibromacrylic  acid  obtained  from  mucobromic  acid. 

V.  H.  V. 

Dissociation  of  Ammonium  Carbonate.  By  R.  Engel  and  A. 
MoiTESSiER  (Compt.  rend.,  93,  595 — 597). — The  authors  have  previously 
shown  that  when  two  gaseous  bodies  on  combining  give  a  dissociable 
compound,  the  combination  takes  place  only  when  the  sum  of  the 
tensions  of  the  components  is  greater  than  the  tension  of  dissociation 
of  the  compound,  whatever  may  be  the  tension  possessed  by  each  of 
the  bodies.  Accordingly,  if  a  dissociable  body  is  placed  in  presence 
of  one  of  the  substances  produced  by  its  dissociation,  {>t  a  tension 
equal  to  or  greater  than  the  tension  of  dissociation  at  the  temperature 
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of  the  experiment,  or  if  a  mixture  in  any  proportimi  of  the  components 
is  present  (provided  the  sum  of  their  tension  is  equal  to  the  tension  of 
dissociation),  the  dissociation  of  the  body  cannot  take  place.  The 
authc^rs  find  that  ammonium  carbonate  exemplifies  the  law.  The 
foUovvinsr  are  the  results  obtained  : — 


Tension 

Vol.  at  0° 

No.  of 
experi- 
ment. 

Volume. 

Observed 
tension. 

of  di.s80- 
ciation 
of  car- 
bonate. 

Tension 
of  COa. 

Tension 
of  NHa. 

and  1601° 
deduced 
observed 
tension. 

Tem- 
perature. 

1 

8-5 

491  -7 

46-8 

491-7 

0 

5-2 

16-4 

2 

lR-75 

211-1 

50-1 

241  1 

0 

5  0 

17  0 

3 

32-6 

133  1 

52-9 

133  1 

0 

5-4 

17-8 

4 

49-0 

78-5 

45-4 

78-5 

0 

4-8 

15-7 

5 

86  0 

49-1 

46-5 

49-1 

0' 

5-2 

16  0 

6 

88-0 

83-5 

84-8 

65-2 

18-3 

8-8 

24  0 

7 

171  -75 

52-5 

50-8 

38  0 

14-5 

11-6 

17-2 

8 

269-5 

48-5 

47-2 

31-7 

16-8 

16-2 

16-5 

9 

323-25 

48-75 

51-5 

30-6 

18-1 

19-5 

17-4 

J.  I.  AV. 

Action  of  Ammonia  on  Dibromosuccinic  Acid  and  Ethyl 
Dibromosuccinate.  By  T.  Lkhrfeld  (Ber.,  14,  18IG — 18-24). — 
Biamidosuccinic  acid,  [CH2(NH..)COOH]2,  is  obtained  by  the  action  of 
ammonia  on  an  alcoholic  solution  of  dibromosuccinic  acid  in  sealed 
tabes  at  100°.  It  is  insoluble  in  water,  alcohol,  and  ether,  but  soluble 
in  acids,  alkalis,  and  alkaline  carbonates.  It  does  not  form  an  am- 
monium salt,  the  free  acid  separating  from  its  ammoniacal  solution. 
The  acid  is  a  white  powder,  consisting  of  microscopic  prisms,  and 
when  heated  decomposes  at  200°,.  without  previously  melting.  It 
therefore  differs  entirely  from  the  acid  described  by  Clans  and  Helpen- 
stein  (Abstr.,  1881,  577).  This  acid  is  converted  into  tartaric  acid  by 
the  action  of  nitrous  acid.  Besides  this  acid,  other  substances  are 
formed  by  the  action  of  ammonia  on.  dibromosuccinic  acid. 

CH.CONH2 

Ethyl  imidosuccinamate,  NH<r  [,  ,  is  obtained  by  the  action 

^CH.COOEt 
of  ammonia  on  an  alcoholic  solution  of  ethyl  dibromosuccinate  at  60 
— 80°.  It  crystallises  in  white  needles,  having  a  sweet  taste  and  melt- 
ing at  118°.  It  is  soluble  in  the  ordinary  solvents,  but  insoluble  in 
benzene  and  carbon  bisulphide.  It  is  very  unstable,  and  its  solutions 
decompose  with  formation  of  brown-coloured  products.  The  pro- 
perties of  this  substance  are  similar  to  those  attributed  by  Claus  and 
Helpenstein  (loc.  cit.)  to  ethyl  diamidosuccinate. 

CH.COOH 

Monethyl  imidosuccmate,  NH<^   |  ,    is    obtained   from    the 

^CH.COOEt 
corresponding  succinamate  by   the  action  of    hydrochloric  acid.     It 
crystallises  from  warm  water  in  small   needle-shaped  crystals,  having 
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a  bitter  taste  (m.p.  100°).  It  is  a  weak  acid,  but  does  not  expel  car- 
bonic anhydride  from  carbonates.  The  potassium  salt  is  obtained  by 
adding  the  acid  to  alcoholic  potash ;  the  solutions  of  this  salt  produce 
precipitates  with  soluble  calcium,  silver,  lead,  mercuric,  mercurous,  and 
ferric  salts.  By  the  action  of  nitrous  acid,  monethyl  imidosuccinate 
is  converted  into  oxalic  acid  and  a  small  quantity  of  a  substance  con- 
taining nitrogen. .  P.  P.  B. 

Glyceryl  Xanthates.  By  W.  F.  Loebisch  and  A.  Looss  (Monatsh. 
Ghem.,  2,  372 — 381). — Sodium  glyceryl  xanthate, 

CS(SNa).O.C3H5(OH)2, 

is  obtained  by  heating  sodium  glycerate  with  excess  of  carbon  bisul- 
phate  in  closed  vessels  at  55 — 60°  for  24  hours.  It  then  forms  a  deep 
red  resinous  mass,  adhering  strongly  to  the  bottom  of  the  vessel  and 
melting  under  carbon  bisulphide  at  30°.  It  decomposes  readily  when 
heated  in  air  ;  it  is  completely  soluble  in  a  little  water,  but  the  solution 
becomes  turbid  after  a  time.  Addition  of  alcohol  decolorises  it,  and  a 
white  precipitate  is  formed,  insoluble  in  ether,  chloroform,  and  ben- 
zene. Alkaline  solutions  of  glyceryl  xanthate  remain  unchanged  for 
some  days ;  acids  cause,  after  a  time,  a  precipitation  of  sulphur  with 
liberation  of  carbon  bisulphide  ;  it  was  not  found  possible  to  isolate  a 
glycerylxanthic  acid.  Lead  acetate  gives  a  purple-red  precipitate 
with  solutions  of  the  sodium  salt,  soon  turning  brownish-red  ;  silver 
nitrate  gives  a  blackish-brown,  and  mercuric  chloride  a  light  yellow 
precipitate,  all  of  which  blacken  in  a  few  days.  Addition  of  acetic 
acid  and  cupric  sulphate  causes  a  dai'k  reddish-brown  flocculent  very 
voluminous  precipitiate  of  cuprous  glycerylxanthate,  C8H14O6CU2S4. 
If  instead  of  the  dried  substance,  sodium  glycerate  containing  alcohol 
of  crystallisation  is  employed  in  the  preparation,  the  alcoholate 

CiH^OaSaNa.EtOH 

is  obtained  as  a  clear  yellow  viscous  mass,  similar  in  properties  to  the 
above,  but  still  more  unstable.  A.  J,  G. 

Action  of  Sulphuryl  Chloride  on  Dimethylamine  Hydro- 
chloride. By  R.  Behrend  (Ber.,  14,  1810 — 1812). — Dimethylamine 
sulphochloride,  S02Cl.NMe2,  is  obtained  by  heating  sulphuryl  chloride 
with  dimethylamine  hydrochloride  in  a  vessel  connected  with  a  reflux 
condenser.  It  is  a  colourless  oil,  heavier  than  water,  and  insoluble  in 
water,  acids,  and  alkalis  (b.  p.  183 — 187°).  The  accuracy  of  the 
above  formula  is  confirmed  by  the  fact  that  this  compound  forms  tetra- 
methylsulphamide  (Abstr.,  1881,  717),  when  treated  with  dimethyl- 
amine, thus: — 

SOaCl.NMez  -f  2NHMe2  =  S02(NMe2)2  +  NHaMejCl. 

P.  P.  B. 

Tri-isobutylidenediamine  (a  Hydramide  of  the  Fatty  Series). 
Bv  A.  LiPP  (Ber.,  14,  1746 — 1750) — In  a  former  communication 
(Abstr.,  1881,  84)  the  author  stated  that  when  the  compound  of 
ammonia  and  isobutaldehyde  (oxyheptaisobutylidenamine)  is  heated 
to  145°,   it   is   resolved   into   ammonia,  isobutaldehyde,   and  a   base 
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CgHijN.  This  reaction  takes  place  in  two  phases :  if  oxyheptaiso- 
batylidenamine  is  distilled  quickly,  ammonia  is  evolved,  and  isobut- 
aldeliyde  passes  over,  whilst  the  temperature  rises  to  150° ;  the  retort 
then  contains  an  oily  liquid,  the  composition  of  which  is  (C4Hg)3N». 
This  decomposition  is  expressed  as  follows : — CjsHjjNjO  =  2(C4He)jN» 
+  2NH3  +  C,H,0. 

This  compound,  (C4Hs)3N,,  the  author  regards  as  Khydramide;  it  is 
decomposed  by  acids  into  isobutaldehyde  and  an  ammoniun  salt^ 
thus:  (C4H8)3N,  +  SHjO  +  2HC1  =  SC^HgO  +  2NH4CI.  Its  coustitu- 
tion  is,  therefore,  represented  by  the  following  formula : 

It  is  insoluble  in  water,  but  imparts  to  it  an  alkaline  reaction ;  alcohol 
and  ether  dissolve  it  easily.  When  heated  quickly,  it  distils  withoot 
decomposition,  but  if  hcited  slowly  it  is  decomposed.  Alkalis  have  no 
action  on  it.  Hydrocyanic  acid  converts  it  into  a  di-imido-nitrile, 
analogous  to  those  described  by  Erlenmeyer  and  Schiiuffelen  (Ber^  11, 
149)  and  by  Plochl  (this  Journal,  40,  820).  This  compound  is  very 
unstable;  by  passing  hydrochloric  acid  gas  into  its  ethereal  solution,  a 
hydrochloride  is  obtained  which  is  insoluble  in  ether,  but  soluble  in 
alcohol.  This  salt  is  decomposed  by  water  into  the  hydrochloride  of 
amidisovaleronitril  and  isobutaldehyde,  as  follows : 

(CN.C«H8.NH,C1),C4Hh  +  H,0  =  2(CN.C*H6.NH,C1)  +  C^HsO. 

Tri-tsobufylenediamine  (C4H8)3N2,  when  heated  hi  140 — 145°,  is 
resolved  into  ammonia,  the  base  C(,H,jN,  and  a  viscous  liquid.  The  base 
distils  over  at  145 — 147°.  It  is  a  colourless  strongly  refi-active  liquid 
(b.  p.  145 — 147°).  It  is  insoluble  in  water,  but  imparts  an  alkaline 
reaction  to  the  same  ;  alcohol  and  ether  dissolve  it  easily.  Alkalis  have 
no  action  on  it,  whereas  acids  decompose  it  with  formation  of  isobut- 
aldehyde and  an  ammonium  salt.  The  existence  in  it  of  two  carbon- 
atoms  united  by  a  double  linking,  is  shown  by  the  fact  that  it  unites 
directly  with  bromine  to  form  a  dibromide,  CsHisBrjN,  which  forms 
prismatic  crystals  ;  it  is  very  hygroscopic,  and  is  decomposed  by  water. 

Both  the  base  CsHuN  and  the  hydramide,  when  heated  in  sealed 
tubes  at  250 — 270°,  yield  a  resinous  mass,  an  oily  base,  and  a  gas 
burning  with  a  luminous  flame.  The  hydrochloride  of  the  base  forms 
deliquescent  leaflets.  P.  P.  B. 

Alkines.  By  A.  Ladenburg  {Ber.,  14,  2406—2409). — Piperpropyl- 
alhine,  CsHnNO,  dissolves  in  water  with  evolution  of  heat.  A  portion 
of  the  base  is  reprecipitated  from  a  concentrated  aqueous  solution  by 
the  addition  of  a  little  hydrochloric  acid.  The  hydrocldoride  forms 
crystalline  double  salts  with  gold  and  platinum  chlorides, 

CsHnNOHCl.AuCla  and  (CsHnNOHCO^.PtCh. 

Viethylpropylalkine,  CtHivNO,  prepared  from  diethylamiue  and  pro- 
pylene chlorhydrin,  boils  at  159°.  The  platinochloride  is  freely 
soluble  in  water. 

DimethylpropyJalkine,  C5H13NO  (b.  p.  125°),  forms  a  platinochloride, 
crystallising  in  prisms. 
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BimethylpthijlalJcine  (b.  p.  130 — 134°)  is  prepared  by  tbe  action  of 
ethylene  chlorhydrin  on  an  aqueous  solution  of  dimethylamine.  On 
the  addition  of  gold  chloride  to  a  concentrated  solution  of  the  hydro- 
chloride, silky  needles  of  the  double  salt,  C4HnNOHCl,AuCl3,  are  pre- 
cipitated.    The  platinochloride  is  freely  soluble. 

ConylethylalUne,  CoH^iNO,  boils  at  241°.  W.  C.  W. 

Dipropylketine.  By  P.  P.  Treadwell  {Ber.,  14,  2158— 2161).— A 
continuation  of  the  author's  researches  on  the  ketines  (Abstr.,  ]881, 
895).  Diethylketine  combines  readily  with  silver  nitrate  to  form  a 
crystalline  compound  of  the  formula  doHisNj.AgNOa,  insoluble  in 
water,  sparingly  soluble  in  dilute  nitric  acid.  Onboiling  it  for  some  time 
Avith  water,  it  is  decomposed  into  diethylketine,  which  passes  over  with 
the  steam,  while  the  silver  nitrate  remains  in  solution. 

Biprofyllcetine  is  obtained  by  the  reduction  of  nitrosopropylacetone, 
prepared  by  the  process  of  V.  Meyer  and  Ziiblin;  on  purification  and 
fractional  distillation  of  the  crude  product  of  the  reaction,  dipropyl- 
ketine is  obtained  as  a  narcotic  oil  (b.  p.  235 — 240").  This  compound, 
unlike  its  homologues,  is  a  raonacid  base,  forming  a  platinochloride, 
of  composition  (Ci2H2,>N2-HCl)2PtCl4.  With  silver  nitrate,  dipropyl- 
ketine forms  a  sparingly  soluble  crystalline  compound,  which  rapidly 
darkens  on  exposure  to  light,  and  is  decomposed  on  boiling  with  water. 
Dipropylketine  forms  a  characteristic  bromo- derivative,  which,  in  its 
properties,  resembles  the  corresponding  bromo-derivative  of  diethylke- 
tine. V.  H.  V. 

Glyoxaline.  By  H.  Goldschmidt  {Ber.,  14,  1844— 1848).— The 
author  at  the  outset  draws  attention  to  the  researches  of  Wyss 
on  glyoxaline,  and  to  the  formula  proposed  to  express  the  constitu- 
tion of  this  compound  (this  Journal,  1878,  23).  Following  out 
the  lines  of  Hofmann's  experiments  on  piperidine  and  coniine  (Abstr., 
1881,  571,  746),  the  author  has  distilled  in  the  dry  way  the  methiodide 
of  methylglyoxaline  hydroxide,  and  has  thereby  obtained  a  base,  C4H6N2, 
as  a  dark  oily  liquid  (b.  p.  125°,  sp.  gr.  1*0359),  soluble  in  water  and 
alcohol.  Its  platinochloride  crystallises  in  orange-red  needles,  insolu- 
ble in  alcohol.  It  appears  that  this  base  resembles,  in  all  its  physical 
properties,  the  oxalmethyline  of  Wallach  (Abstr.,  1881,  572)  ;  but 
further  examination  is  desirable.  The  question  is  also  investigated 
whether  the  base  obtained  by  the  author  is  identical  with  methyl- 
glyoxaline obtained  directly  from  methyl  iodide  and  glyoxaline ;  but 
determinations  of  the  solubilities  of  their  platinochlorides  proved  that 
the  two  bases  in  question  were  isomeric.  The  dry  distillation  of  the 
methhydroxide  of  the  new  base  led  to  no  result,  and  therefore  the 
hydroxides  of  the  glyoxaline  derivatives  do  not,  like  other  ammonium 
bases,  lose  nitrogen  in  the  process.  Y.  H.  V. 

Derivatives    and    Constitution    of   Thiocarbamide.    By  B. 

Rathke  {Ber.,  14,  I774<~1780).—Uthylthiocarbamlide,  CisHieNoS, 
which  has  been  already  described  by  Will  (Abstr.,  1881,  906),  is 
conveniently  obtained  as  a  hydrobromide  by  the  action  of  ethyl 
bromide  on  thiocarbanilide.  By  boiling  the  product  of  this  reaction 
with    a   solution    of   sodium   carbonate,    the   free   base    is    obtained. 
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It  crystallises  in  colourless  needles,  insoluble  in  water  but  Soluble  in 
alcohol ;  it  melts  at  73°  (Will  gives  the  m.  p.  as  79°). 

The  nitrate,  sulphate,  chloride,  bromide,  and  iodide  of  this  base  are 
described,  they  are  formed  by  dissolving  the  base  in  the  corresponding 
acid.  Tliese  salts  are  soluble  in  water;  the  iodide  is  the  least  soluble, 
it  crystallises  with  one  mol.  of  H2O.  The  iodide  is  unstable  and 
easily  decomposed  into  a  polyiodide,  which  is  formed  as  a  brown  crys- 
talline precipitate  when  iodine  is  added  to  the  solution  of  the  iodide. 

The  platinochloride  (C,sH,6N2S,HCl),PtCU  +  2H,0,  is  obtained  as 
a  crystalline  precipitate  ;  it  melts  below  100°,  and  loses  its  water  of 
crystallisation  at  100 — 110°. 

This  base  is  only  soluble  in  a  large  excess  of  acetic  acid.  With 
ammoniacal  silver  nitrate,  its  alcoholic  solution  gives  a  white  precipi- 
tate, which  is  not  blackened  on  heating:  it  gives  no  precipitate  with 
lead  acetate ;  if,  however,  potash  is  added  to  the  warm  solution,  a 
precipitate  of  lead  mercaptide  is  obtained,  a.s  ethylthiocarbanilide  is 
decomposed  by  alcoholic  potash,  into  diphenylcarbamide  and  potassium 
mercaptide. 

This  base  is  decomposed  by  alcoliolic  ammonia  into  mercaptan  and 
diphenylguanidine,  thus  : 

EtS.C(NHPh) :  NPh  +  NH3  =  NH:C(NHPh)2  -f  EtHS. 

When  chlorine  or  bromine  acts  on  the  aqueous  solutions  of  ethylthio- 
carbanilide chloride  or  bromide,  the  group  "  C2H5S  "  forms  ethylsul- 
phonic  acid,  and  is  replaced  by  an  atom  of  chlorine  or  bromine.  The 
chloro-  and  bromo-compounds  are  insoluble  in  water,  but  may  be 
crystallised  from  alcohol  or  acetic  acid ;  the  constitution  of  these 
compounds  is  probably  expressed  by  the  formula  NHPh.CCl '.  NPh. 

The  author  considers  that  the  constitution  of  thiocarbamide  is  best 
expi'essed  by  the  unsymmetrical  formula  HS.C(NH2)  '.  NH,  and  thio- 
carbanilide  by  a  similar  formula.  That  thiocarbanilide  yields  silver 
sulphide  when  boiled  with  an  acid  or  ammoniacal  solution  of  a  silver 
salt,  is  explained  by  the  formation  of  a  silver  compound 

AgS.C(NHPh)  :  NPh, 

which  on  heating  gives  silver  sulphide.  That  ethylthiocarbanilide 
does  not  yield  silver  sulphide  is  explained  by  the  fact  that  the  hydrogen 
in  the  group  HS  is  already  replaced  by  the  ethyl-group. 

With  an  aqueous  solution  of  thiocarbanilide,  copper  chloride  gives  a 
colourless  crystalline  precipitate,  and  this  when  suspended  in  water 
and  treated  with  sulphuretted  hydrogen,  is  decomposed,  yielding 
copper  sulphide,  and  a  soluble  compound  containing  copper,  which  is 
not  precipitated  by  sulphuretted  hydrogen.  This  compound  forms 
colourless  strongly  refractive  crystals,  CuClS.C(NH2)  I  NH  ;  its  solution 
when  treated  with  copper  chloride  yields  the  original  crystalline  pre- 
cipitate, which  is  probably  a  double  compound  of  copper  chloride  with 
this  compound.  P.  P.  B. 

Biuret  Cyanurate.  By  J.  Herzig  (Monatsh.  Chem.,  2,  410 — 
415). — In  preparing  a  large  quantity  of  biuret,  a  substance  crystallised 
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out  first  in  anliydrous  needles,  and  was  supposed  to  be  urea  cyanurate ; 
further  examination  proved  it  to  be  biuret  cyanurate, 

C^HaNsO^CsHaNaOs. 

Baryta  in  the  cold  decomposed  it  into  biuret  and  barium  cyanurate  ; 
when  it  was  treated  with  sodium  hypobroraite,  the  cyanuric  acid  group 
remained  uiichanged,  whilst  two-thirds  of  the  nitrogen  of  the  biuret 
group  was  set  free.  A.  J.  G. 

Trigenic  Acid.  By  J.  Herzig  (Monatsh.  Chem.,  2,  398—409).— 
Trigenic  acid,  when  heated  with  baryta-water  in  sealed  tubes  at  150 — 
160~^,  yields  nearly  the  whole  of  its  nitrogen  as  ammonia,  a  slight 
odour  of  a  pyridine  base  being  noticed  ;  no  methylamiue  is  formed.  On 
dry  distillation,  it  yields  ammonia,  ammonium  carbonate,  and  a  base, 
apparently  collidine.  Heated  with  methyl  iodide  and  methyl  alcohol 
in  sealed  tubes  at  120—130°,  trigenic  acid  yields  carbonic  anhydride, 
ammonium  iodide,  and  in  much  smaller  quantity,  methyl-ammonium 
iodide  ;  it  was  found  that  when  urea  and  biuret  were  heated  with  these 
reagents,  similar  results  were  obtained,  Trigenic  acid  when  heated 
for  six  hours  at  150°  with  hydrochloric  acid,  yields  about  two-thirds 
of  its  nitrogen  as  ammonium  chloride :  it  is  not  decomposed  by 
sodium  hypobromite,  and  on  oxidation  with  nitric  acid  gives  carbonic 
anhydride,  ammonia,  and  cyanuric  acid.  These  results  agree  better 
with  the  formula 

NH<^^-^^>CHMe,  than  with  NH^.CO.NH.CO.N  :  CHMe, 

the  formula  previously  suggested.  A.  J.  G. 

Action  of  Sodium  Ethylate  on  some  Brominated  Com. 
pounds  of  the  Aromatic  Group.  By  L.  Balbiano  (Gazzetta,  1881, 
396 — 419). — 1.  Paradibromobenzene  heated  with  sodium  ethylate  in 
sealed  tubes  for  nine  or  ten  hours,  yields  benzene,  monobromobenzene, 
and  phenetoil.  Now  Merz  and  Weith  have  shown  (Ber.,  1873,  1517) 
that  sodium  ethylate  is  resolved  by  heat  into  ethylene  and  sodium 
hydroxide,  the  latter  then  reacting  with  a  fresh  quantity  of  sodium 
ethylate,  and  converting  it  into  sodium  acetate,  with  evolution  of 
hydrogen ;  and  it  is  probable  that  a  similar  reaction  takes  place  in 
the  case  under  consideration,  the  liberated  hydrogen  giving  rise  to  the 
compounds  above  mentioned  in  the  manner  shown  by  the  following 
equations : — 

(1.)  CeHiBra  +  2H^  =  CeH^  +  2HBr. 
(2.)  C6H4Br2  +  H.,  =  CeHsBr  -f  HBr. 
(3.)  CfiHiBra  +  NaOEt  -f  H^  =  CeHs.OEt  +  NaBr  -|-  HBr. 

The  formation  of  the  phenetoil  is  perhaps,  however,  due  to  reduc- 
tion of  bromophenetoil. 

2.  Ethylic  Bromanisate,  MeO.CgHsBr.COOEt,  and  Sodium  Ethy- 
late.— The  reaction  between  these  substances  varies  in  character 
according  to  the  temperature  and  the  proportions  in  which  they  are 
mixed. 
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When  the  two  substances  are  brought  together  in  molecular  propor- 
tions, at  a  slightly  elevated  temperature  and  under  ordinary  pressure, 
the  sodium  ethylate  acts  solely  on  the  group  COaCjHaof  the  bromanisic 
ether,  according  to  the  equation — 

MeO.CeHsBr.COOCjHs  +  NaOC^Hs 

=  C0H5OH  +  MeO.CsHaBr.CO.OaHiNa, 

the  action  being  in  fact  precisely  analogous  to  that  of  sodium  ethylate 
on  the  non-halogenated  ethers  of  the  fatty  series. 

.At  a  somewhat  higher  temperature  (180°)  the  principal  reaction  is 
still  the  same,  but  it  is  accompanied  by  another,  which  yields  a  new 
bromanisic  acid,  and  a  small  quantity  of  a  substance  having  the  com- 
position C4oH47Br023,  the  formation  of  which  appears,  however,  to 
depend  on  the  presence  of  a  slight  excess  of  sodium  ethylate. 

At  higher  pressures  and  with  2  mols.  sodium  ethylate  to  1  mol. 
ethyl  bromanisato,  the  quantity  of  product  resulting  from  the  action  of 
the  sodium  ethylate  on  the  bromine  becomes  greater. 

The  new  bromanisic  acid,   MeO.CgH3Br.COOH,  above  mentioned, 

crystallises  from  alcohol  in  small  shining  needles  insoluble  in  cold, 
very  slightly  soluble  in  hot  water,  soluble  in  alcohol  and  ether,  espe- 
cially when  warm,  melting  at  211'o — 212°  (corr.)  ;  ordinary  brom- 
anisic acid  melts  at  218 — 218"5''  (corr.). 

The  ethylic  ether  of  the  new  acid  forms  a  white  shining  crystalline 
mass,  which  when  dry  begins  to  melt  at  53°,  and  melts  completely  at 
59 — 60'o°  (ordinary  bromanisic  ether  melts  at  73*5°  to  74°).  The  zinc 
salt  of  the  new  acid  crystallises  in  long  slender  shining  prisms,  having 
tlie  composition  (C8H6Br03)2Zn  +  4H2O,  and  giving  off  their  water  at 
100 — 170°  ;  that  of  the  ordinary  acid  contains  SHjO,  and  does  not  un- 
dergo any  physical  change  at  180 — 190°. 

The  relative  positions  of  the  radicles  MeO,  Br,  and  COOH,  in  a 
monobrouiauisic  acid  may  be  either  1  :  2  :  4  or  1 :  3  :  4;  but  which  of 
these  two  formula?  belongs  to  the  old  and  which  to  the  new  modifica- 
tion, is  a  question  which  cannot  be  determined  by  the  facts  at  present 
known.  H.  W. 

Action  of  Bromine  on  Benzyl  Cyanide.  By  C.  L.  Reimer 
(BtT.,  14,  1797 — 1802). — In  a  former  communication,  the  author  has 
shown  that  stilbene  dicyanide  is  obtained  by  the  action  of  bromine  011 
benzyl  cyanide  at  160 — 180°  (Ber.,  13,  742).  When  the  action  takes 
place  at  120 — 130°,  then  a  reddish  viscid  liquid  is  formed,  from  which 
a  ci'ystalline  compound,  C8H7NBr,  may  be  obtained.  It  is  insoluble  in 
most  solvents  save  glacial  acetic  acid,  and  is  decomposed  by  water  and 
alkalis.  At  200°  it  melts  with  decomposition.  When  lieated  with 
concentrated  hydrochloric  acid  at  150°,  it  yields  an  oily  liquid,  appa- 
]-ently  phenylbromacetic  acid,  whereas  with  dilute  hydrochloric  acid  it 
yields  mandelic  acid,  thus  : 

CHPhBr.CBr:NH  +  3H2O  =  CHPh(OH).COOH  +  NH^Br  +  HBr. 

This  crystalline  product  forms  about  15  per  cent,  of  the  benzyl 
cyanide  used ;  the   oil  from  which  it  crystallises,  which  is  soluble  in 
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ether,  appears  to  be  plienylbromacetonitril,  CHPhBr.CN",  and  when 
heated  at  170 — 180°,  yields  stilbene  dicyanide.  It  is  more  easily  con- 
verted into  stilbene  dicyanide  by  the  action  of  an  alcoholic  solution  of 
potassium  cyanide.  If  an  excess  of  potassium  cyanide  is  used,  the 
product  contains  some  dibenzylene  dicyanide,  CuHi3(CN).> ;  it  is  sepa- 
rated from  the  stilbene  dicyanide  by  its  comparative  insolubility  in 
chloroform  ;  m.  p.  214°.  Dibenzylene  dicyanide  (m.  p.  21 8°)  is  obtained 
from  stilbene  dicyanide  by  the  action  of  sodium-amalgam  on  acid  solu- 
tions, or  zinc  and  hydrochloric  acid. 

Phenylbromacetonitrii  is  converted  into  potassium  stilbenedicar- 
boxylate  by  alcoholic  potash,  and  if  the  reaction  takes  place  in  the 
cold,  stilbenedicarbonimide  is  obtained.  Stilbenedicarboxylic  anhy- 
dride (prepared  from  potassium  stilbenedicarboxylate  by  the  action  of 
acids)  dissolves  in  nitric  acid,  forming  a  dinitrostilbenedicarboxylic 
anhydride,  Ci6H803(N02)2 ;  it  is  insoluble  in  water,  sparingly  soluble  in 
alcohol,  and  easily  soluble  in  chloroform :  it  has  not  been  obtained  in 
a  crystalline  form.  On  oxidation,  it  forms  paranitrobenzoic  acid  only, 
showing  that  the  nitro-group  is  in  the  para-position  in  both  nuclei. 
When  reduced,  it  yields  diamidodibenzyldicarboxylic  acid,  crystallising 
in  tablets,  m.  p.  280°. 

Amongst  the  products  of  the  action  of  bromine  on  benzyl  cyanide 
at  160 — 180°,  is  one  which  is  insoluble  in  benzene  ;  it  crystallises  in 
golden-yellow  silky  needles,  m.  p.  242° ;  it  is  isomeric  with  stilbene 
dicyanide.  It  is  slowly  acted  on  by  alcoholic  potash,  and  is  thereby 
converted  into  an  acid  having  the  formula  COOH.CuHio.CN  (m,  p. 
222°).  By  the  action  of  hydrochloric  acid,  this  body  is  converted  into 
an  indifferent  substance  still  containing  nitrogen.  P.  P.  B. 

Preparation  of  Benzyl  Alcohol.  By  R.  Meter  (Ber.,  14,  2394 
— 2896). — In  preparing  benzyl  alcohol  from  benzaldehyde,  a  better 
yield  is  obtained  by  using  an  aqueous  instead  of  an  alcoholic  solution 
of  potash.  It  is  advisable  to  distil  benzyl  alcohol  before  drying,  as  it 
unites  with  calcium  chloride  and  is  attacked  by  solid  potash.  Benzyl 
alcohol  is  soluble  in  25  parts  of  water.  W.  C.  W. 

Parabromobenzyl  Compounds.  By  C.  L,  Jackson  and  W. 
LowERY  (Am.  Chew,.  J".,  3,  247 — 252). — Parabromobenzyl  alcohol, 
Ce.CHoOH.H.H.Br.Ho,  and  several  of  its  ethers  were  described  by  the 
authors  in  1879  (Ber.,  10,1209;  Ghem.  Soc.  J.,  1880,  Abstr.,  64). 
The  bromide  treated  in  the  cold  with  alcoholic  ammonia  yields  a  mix- 
ture of  three  parabromobenzylamines,  or  their  hydrobromides, 
from  which  the  bases  may  be  obtained  by  washing  out  the  hydrobro- 
mide  of  the  primary  amine  with  water,  treating  the  residue  with 
caustic  soda,  and  separating  the  secondary  from  the  tertiary  amine  by 
crystallisation  from  alcohol. 

The  primary  omvine,  C6H4Br.CH2.NH2,  is  an  oil  which  is  soluble  in 
ether,  may  be  distilled  with  steam,  and  on  exposure  to  the  air,  is 
quickly  converted  into  a  carbonate,  which  crystallises  in  radiate  groups 
of  small  white  prisms  (m.  p.  131 — 133°),  soluble  in  water  and  in 
alcohol,  insoluble  in  ether,  benzene  and  carbon  bisulphide.  The  hydro- 
chloride forms  flattened  needles,  melting  with  apparent  decomposition 
at  260°.     The  jplatinochloride,  [CsHiBr.CHi.NHojHClJzjPtCU,  crystal- 
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lises  in  groups  of  orange-yellow  plates,  apparently  monoclinic,  slightly 
soluble  in  cold,  more  freely  in  hot  water  and  in  alcohol. 

The  aecondanj  amine,  (C6H4Br.CH2)2NH,  is  left,  on  evaporating  its 
alcoholic  solution,  as  an  oil,  which  solidifies  on  stirring,  and  may  be 
crystallised.  It  melts  at  50"  and  dissolves  readily  in  alcohol  and  in  ether. 

The  Jn/drocliloj'ide  forms  glistening  rhombic  plates  melting  at  283". 
The  piatmochloride,  [(C6HiBr.CH2),NH,HCl]2,PtCl4,  is  a  yellow 
powder  nearly  insoluble  in  water  and  in  alcohol. 

The  tertiary  amine,  ('C6HjBr.CH2)3N,  purified  by  crystallisation  from 
ether  or  from  light  petroleum,  forms  matted  or  radiate  groups  of  white 
slender  needles,  insoluble  in  water,  very  slightly  soluble  in  alcohol, 
either  hot  or  cold,  somewhat  sparingly  in  warm  ether,  but  freely  in 
hot  liglit  petroleum.  Its  melting  point  varies  according  to  the  solvent 
from  which  it  separates,  the  crystals  from  petroleum  melting  at  92°, 
whereas  those  from  common  ether  melt  at  76 — 78°.  It  does  not 
appear  to  form  a  definite  hydrochloride.     The  platinochloride, 

[(CeH4Br.CH2)3N,HCl]2,PtCl4, 

prepared  by  adding  chloroplatinic  acid  to  a  solution  of  the  base  in 
ether,  forms  corn-yellow  indistinct  crystals,  insoluble  or  nearly  so  in 
all  the  common  solvents.  H.  W. 

Synthesis  of  Phenols.  By  A.  Liebmann  (Ber.,  14,  1842—1844). 
The  higher  homologues  of  phenol  cannot  be  obtained  by  the  action  of 
chlorine  derivatives  of  the  hydrocarbons  on  the  phenols,  but  their 
preparation  can  be  effected  by  the  action  of  zinc  cliloride  on  a  mixture 
of  the  phenols  and  alcohols.  Thus  from  phenol  and  isobutyl  alcohol, 
a  butylphenol,  C4H9.C6H4.OH  (m.  p.  98°,  b.  p.  23G— 238°)  is  obtained, 
as  a  snow-white  crystalline  mass  ;  it  dissolves  in  alkalis,  forming 
salts  sparingly  soluble  in  cold,  readily  soluble  in  hot  water.  This 
butylphenol  is  probably  identical  with  that  obtained  from  butyl 
aniline  by  Studer  (Abstr.,  1881,  898)  ;  its  ethyl  ether  boils  at  234— 
236°. 

By  a  similar  process,  amylphenol  (m.  p.  92'',  b.  p.  248 — 250°)  and 
benzylphenol  (b.  p.  314 — 816°)  have  been  prepared,  and  further 
researches  with  resorcinol,  orcinol,  a-  and  y3-naphthol  are  promised. 
These  higher  homologues  of  phenol  differ,  however,  from  phenol  in 
giving  no  coloration  with  ferric  chloride.  V.  H.  V. 

Action  of  Benzyl  Chloride  and  Zinc  on  Natural   Thjrmol. 

By  G.  Mazzaka  {Gazzetta,  1881, 346—352,  and  433—436). — Monohenzyl- 
fhymol,  CnHooO  =  C6H2(OH)(CH3)cC3H,)(CH2.C6H5)  is  prepared  by 
gently  heating  in  a  capacious  flask,  equal  parts  of  benzyl  chloride 
and  thymol  (70  grams  of  each)  with  10 — 15  grams  of  zinc- turn- 
ings or  filings.  Hydrogen  chloride  is  then  abundantly  evolved,  and 
the  liquid  begins  to  boil,  acquiring  first  a  red,  then  a  red-brown  colour, 
the  action  continuing  for  15  to  20  minutes,  after  which  a  stronger 
heat  must  be  employed  to  complete  it.  The  product  must  be  purified 
by  distillation  in  a  vacuum,  as  under  ordinary  pressure  the  portions  of 
thymol  and  benzyl  chloride  which  have  not  taken  part  in  the  reaction 
cannot  be  distilled  off  without  altering  it.  The  portions  distilling 
below  200°  having  passed  over,  the  thermometer  quickly  rises  to  240 — 
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260°,  between  wtich  limits  a  yellow  oily  liquid  distils  over,  and  there 
remains  in  the  retort  a  black  liquid,  which  boils  at  280°  under  the 
pressure  above  mentioned,  but  distils  over  with  difficulty.  The  dis- 
tillate obtained  between  240°  and  260°  forms,  after  several  fractional 
distillations,  a  yellowish-white  liquid,  boiling  under  a  pressure  of 
8  mm.  at  255°.  This  product  is,  however,  still  a  mixture  of  mono- 
and  di-benzylthymol,  bat  after  a  farther  series  of  fractionations,  reject- 
ing always  the  first  and  last  portions  of  the  distillate,  the  monobenzyl 
compound  is  obtained  quite  pure. 

Monobenzylthymol  is  a  liquid,  having  a  faint  phenolic  odour.  When 
cooled  by  a  mixture  of  ice  and  salt,  it  does  not  solidify,  but  becomes  so 
viscid  as  not  to  run  out  when  the  containing  vessel  is  inverted.  It 
likewise  remains  liquid  when  separated  from  its  alcoholic  or  ethereal 
solution  by  slow  evaporation.  Small  crystals  have,  however,  been 
observed  to  form  in  it  after  long  standing.  It  dissolves  in  alcohol,  ether, 
chloroform,  benzene,  &c.,  but  is  insoluble  in  water.  With  solution  of 
ferric  chloride,  it  gives  a  yellowish  colour,  chauging  to  deep  red  on 
boiling.  It  does  not  dissolve  in  caustic  potash-ley,  even  at  boiling 
heat,  and  is  likewise  insoluble  in  ammonia  and  alkaline  carbonates ; 
but  its  phenolic  character  is  manifested  on  heating  it  with  sodium, 
whereupon  hydrogen  is  evolved,  and  sodium-benzylphenol  is  formed, 
which  is  decomposed  by  water,  with  reproduction  of  the  phenol. 

The  acetyl-derivative,  C6H2(OC2H3O)(Cn3)(C3H0(CH,C6H5),  is 
formed  on  mixingbenzylphenol  with  excess  of  acetic  chloride  in  a  reflux 
apparatus.  The  action  begins  in  the  cold,  but  requires  the  aid  of  heat 
to  complete  it.  On  distilling  the  product,  first  under  ordinary  pressure 
to  remove  the  excess  of  acetic  chloride,  and  then  in  a  vacuum, 
the  acetyl-benzylphenol  is  obtained  as  a  colourless  liquid,  boiling  at 
245°  under  a  pressure  of  8  mm.  It  has  a  faint  acetic  odour,  and,  like 
the  phenol  itself,  does  not  solidify  in  a  mixture  of  snow  and  salt. 
Heated  with  potash-solution  or  with  water,  it  decomposes,  reproducing 
the  phenol. 

In  attempting  to  prepare  the  acid, 

C6H(C00H)  (OH)  (CH3)  (C3HO  (CHs.CeHs), 

by  the  action  of  sodium  and  CO2  on  the  phenol,  the  author  obtained 
an  acid  which  separated  from  its  ammoniacal  solution  in  small  white 
needles ;  but  the  quantity  was  too  small  for  examination. 

Dibe7izjjl-thymol,  C6H(OH)CH3(C3H,)(C7H7)2,  is  formed,  as  above 
stated,  in  the  preparation  of  monobenzyl-thymol,  and  remains  in  the 
retort,  after  the  latter  has  distilled  over,  in  the  form  of  a  black  liquid, 
which  boils  at  280°  under  8  mm.,  but  distils  over  with  difficulty.  On 
cooling,  however,  it  solidifies  to  a  mass  of  crystals  impregnated  with  a 
viscid  substance,  and  may  be  purified  by  boiling  it  with  dilute  alcohol, 
leaving  the  solution  to  cool  down  to  a  tepid  warmth,  and  then  filtering, 
taking  care  not  to  allow  the  oily  substance  which  begins  to  separate 
after  boiling,  to  fall  upon  the  filter.  The  filtrate  on  cooling  deposits 
crystals,  which  may  be  fi-eed  from  a  small  quantity  of  oily  matter  by 
spreading  them  out  on  bibulous  paper,  and  farther  purified  by  a  few 
recrystallisations  from  alcohol. 

Dibenzyl-thymol  crystallises  from  dilute  alcohol  in  prismatic  laminsa 
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or  needles,  perfectly  white  and  having  a  splendid  silky  lustre  ;  from 
strong  alcohol  it  separates  in  a  mass  of  needles.  When  quite  pure  it 
is  nearly  inodorous.  It  is  not  altered  by  exposure  to  air  or  light ;  dis- 
solves in  ether,  acetic  acid,  and  chloroform,  but  is  insoluble  in  water, 
potash,  ammonia,  and  alkaline  carbonates.  With  ferric  chloride  it 
reacts  like  monobenzyl-thyraol.  It  melts  at  7Gi°,  and  after  fusion  in 
capillary  tubes,  solidifies  at  ordinary  temperature.  When  heat«d  in 
small  flasks  under  a  pressure  of  G  to  8  mm.,  it  distils  with  partial 
decomposition. 

Acef.!/l.dibenz7jl-tJujmoJ,  C6H('OCoH3O)(CH3)(C3H0(C7H7)2,  is  ob- 
tained by  the  action  of  acetic  chloride  on  dibenzyl-thymol,  as  a  dense 
viscid  liquid,  solidifying  on  cooling  in  crystals,  which  appear  under  the 
micros:;ope  as  fan-shaped  groups  of  small  micaceous  needles.  It  has  a 
faint  acetic  odour,  dissolves  in  boiling  alcohol,  and  separates  on  cooling 
in  shining  prismatic  needles.  It  is  permanent  in  dry  air,  melts  at  82 — 
85°,  and  solidifies  after  a  while  at  ordinary  temperature.  It  is  decom- 
posed by  aqueous  potash  at  the  boiling  heat,  yielding  a  sub.stanco 
having  the  composition  of  the  original  dibenzyl-thymol,  but  melting  at 
a  much  higher  temperature,  viz.,  at  112°.  The  author  intends  to  sub- 
mit this  new  modification  to  further  examination. 

Methylic  Ether  of  Dibenzulthyviol,  C6H(CH3)(C.,H7)(C7H7),.OCH,.— 
This  compound  is  prepared  by  adding  methyl  iodide  to  a  solu- 
tion of  thymol  and  potash  in  methyl  alcohol,  all  these  substances  being 
used  in  the  proportions  required  by  calculation.  Reaction  soon  begins 
at  the  ordinary  temperature,  but  to  complete  it,  the  mixture  must 
be  heated  in  the  water-bath  for  two  hours.  On  subsequently  adding 
water,  an  oily  liquid  separates,  wbich  does  not  solidify  for  a  long  time, 
and  may  be  separated  from  the  watery  liquid  by  treating  the  whole 
with  ether,  separating  the  ethereal  layer  by  a  tap-funnel,  evaporating 
off  the  ether  on  the  water-bath,  heating  the  residue  in  an  oil-bath  to 
drive  off  the  water,  and  finally  distilling  it  over  an  open  fire  under 
reduced  pressure.  The  product  thus  obtained  is  a  dense  yellowish 
liquid,  winch  has  a  characteristic  odour,  and  when  cooled  by  a  mixture 
of  ice  and  salt,  becomes  viscid,  and  after  some  time,  solidifies  to  a  mass 
of  prismatic  crystals.  It  may  be  purified  by  two  crystallisations  from 
boiling  absolute  alcohol,  from  which  it  separates  in  long,  hard,  shining 
prisms,  perfectly  white  and  scentless.  It  is  moderately  soluble  in 
ether,  insoluble  in  water,  and  separates  from  aqueous  alcohol  in  the 
liquid  form. 

The  benzoic  ether,  CeHCCHsXCsH^KCTHOaCOCHsO).  This  com- 
pound  is  prepared  by  heating  a  mixture  of  benzyl  chloride  and 
dibenzylthymol,  as  long  as  hydrogen  chloride  continues  to  be  evolved. 
The  pi'oduct,  which  does  not  solidify  even  after  long  standing,  may  be 
purified  by  washing  it  in  cold  dilute  potash  and  then  dissolving  it  in  a 
mixture  of  alcohol  and  ether,  from  which  it  separates  in  the  liquid 
state,  but  solidifies  after  a  few  days  to  a  mass  of  needles.  On  redis- 
solving  these,  however,  in  alcohol  and  ether,  the  compound  again  sepa- 
rates in  the  liquid  state,  and  solidifies  only  after  long  standing.  It 
begins  to  soften  at  60°,  and  melts  at  75 — 80°.  It  is  insoluble  in  water, 
but  dissolves  in  ether  and  in  alcohol,  especially  when  concentrated.  It 
has  a  peculiar  odour,  recalling  that  of  benzoic  acid.  H.  W. 
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Derivatives  of  Saligenol.  B7  K.  Botsch  {Monatsk.  Chem.,  2, 
e21— 62-^).— mhylsalicyl  alcohol,  CgHi^Oo.  =  CeHiOEt.CCH^.OH),  is 
prepared — like  its  lower  homologue,  methylsalicyl  alcohol,  discovered 
by  Cannizzaro  and  Korner  (this  Journal,  1872,  p.  1095),  by  heating 
potassiura-saligenol,  dissolved  in  water,  with  the  theoretical  quantity 
of  ethyl  iodide  in  a  sealed  vessel  for  three  hours  at  100'^ ;  it  is 
purified  by  agitation  with  sulphurous  acid,  potassium  carbonate,  and 
water  in  succession,  and,  finally,  by  fractionation.  This  last  process 
must  be  performed  with  great  caution,  as  the  alcohol  has  a  strong 
tendency  to  resinise,  especially  if  the  temperature  rises  a  little  above 
the  boiling  point,  or  if  traces  of  potassium  iodide  are  present. 

Ethylsalicyl  alcohol  is  a  colourless  liquid  having  a  pleasant  ethereal 
odour,  boiling  at  265^,  solidifying  to  a  crystalline  mass  at  0^,  but  lique- 
fying again  on  slight  rise  of  temperature.  It  is  insoluble  in  vv^ater, 
"but  dissolves  readily  in  alcohol  and  in  ether ;  the  alcoholic  solution 
does  not  gi-VG  any  colour-reaction  with  ferric  chloride.  On  prolonged 
exposure  to  the  air,  it  becomes  dark-coloured,  and  appears  to  decom- 
pose. By  oxidation  with  dilute  nitric  acid,  it  is  converted  into  ethyl- 
salicylic  acid.  "With  strong  hydrochloric  acid,  in  a  sealed  tube,  it 
yields  ethyl  chloride  and  saligenol,  which  is  immediately  I'esolved  into 
water  and  saliretin. 

Methylsalicyl  alcohol,  CsHioOa,  is  isomeric  with  Bernheimer's  cafEeol, 
obtained  by  the  roasting  of  coffee  (p.  231).  The  reaction  of  this  latter 
compound  with  alcoholic  potash,  and  with  hydriodic  acid  and  phos- 
phorus, and  the  formation  of  palmitic  acid  by  fusing  it  with 
potash,  show  that  it  is  a  derivative  of  saligenol.  Cannizzaro  and 
Korner,  who  discovered  methylsalicyl  alcohol,  say  nothing  about  its 
odour.  Botsch,  however,  on  preparing  it  in  the  manner  above  men- 
tioned, finds  that  the  crude  pi-oduct  has  a  decided  odour  of  roasted 
coffee,  which,  however,  disappears  completely  on  purification  :  whence 
it  follows  that  caffeol  cannot  be  identical  with  methylsalicyl  alcohol. 
The  two  isomeric  compounds  may  most  probably  be  represented  by  the 
following  formulae  : — 

C6H4(OMe).CH2.0H.  C6H4(OH)CH2.0Me. 

Methylsalicyl  alcohol.  Caffeol. 

It  is  possible,  however,  that  traces  of  caffeol  may  be  formed  in  the 
preparation  of  methylsalicyl  alcohol,  and  give  rise  to  the  odour  of 
the  crude  product.  H.   W. 

Synthesis  of  Methylarbutin.  By  A.  Michael  (Ber.,  14,  2097 — 
2102). — Starting  on  the  hypothesis  tlaat  arbutin  is  a  mixture  of  the 
glucosides  of  quinol  and  rnethylquinol,  the  author  tried  to  make  it  by 
the  action  of  acetochlorhydrose  on  the  potassium  salts  of  these  sub- 
stances ;  he,  however,  succeeded  only  in  finding  methylquinol  gluco- 
side. 

The  methylquinol  used  was  obtained  from  arbutin  (m.  p.  168 — 
169°)  by  Hlasiwetz  and  Habermann's  method,  that  is,  by  pouring 
alcoholic  potash  into  an  alcoholic  solution  of  arbutin,  and  treating  the 
precipitate  with  hydrochloric  acid.  For  the  preparation  of  the  gluco- 
side,  the  potassium  salt  is  dissolved  in  absolute  alcohol  and  mixed  with 
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less  than  1  mol.  acetochlorhydrose,  being  at  the  same  time  cooled  ; 
after  two  days  the  product  is  filtered,  and  the  filtrate  after  several  days 
deposits  white  crystals,  2C13H18O7  +  H2O,  which  are  purified  hy 
crystallisation,  &c. :  it  crystallises  in  tufts  of  colourless  needles  having 
a  silky  lustre  and  bitter  taste,  losing:  their  water  at  120°,  melting  at 
168 — 1(59°,  solidifying  at  137 — 135^,  soluble  in  water  and  alcohol, 
only  slightly  in  ether.  The  aqueous  solution  is  not  precipitated  either 
by  basic  lead  acetate  or  by  copper  sulphate,  or  by  Fehling's  solution ; 
neither  was  it  coloured  blue  by  ferric  chloride  (showing  absence  of 
free  hydroxyl  group).  It  dissolves  in  strong  nitric  acid  to  a  yellow 
solution,  which,  mixed  with  sulphuric  acid  and  alcohol,  diluted,  and 
treated  with  an  excess  of  potash,  becomes  violet.  It  decomposes 
when  heated  with  dilute  mineral  acids,  giving  grape-sugar  and  methyl- 
quinol ;  and,  with  dilute  sulphuric  acid  and  manganese  dioxide,  it 
evolves  the  penetrating  odour  of  benzoquinone.  The  author  thinks 
that  these  properties  of  methylquinol  glucoside  speak  decisively  in 
favour  of  the  alove  hypothesis.  The  melting  point  he  obtained  differs 
from  Schifl"s  (Abstr.,  1881,  610). 

In  the  residues  from  his  worked-up  arbutin,  the  author  obtained  a 
body  (m,  p.  140°)  which,  after  being  several  times  recrystallised,  resolved 
itself  into  two  bodies,  melting  respectively  at  138°  and  146° ;  both 
give  quinol  as  well  as  methylquinol  on  being  decomposed  by  acids. 
The  author  proposes  a  constitutional  formula  for  helicin,  which  is 
based  on  tlie  assumption  that  grape-sugar  does  not  owe  its  reducing 
properties  to  the  formyl-group,  but  probably  to  one  of  the  secondary 
carbinol-groups.  D.  A.  L. 

Attempted  Synthesis  of  Pyrogallol.  By  G.  Magatti  (Gazzetta, 
1881,  353 — 357). — The  three  hydroxy  1-groups  in  this  compound  are 
generally  supposed  to  occupy  the  position  1,  2,  4 ;  but  this  view,  rest- 
ing solely  on  the  conversion  of  dibromo-  or  diiodo-salicylic  acid,  or  of 
the  two  orthophenolsulphonic  acids,  into  pyrogallol  by  the  action  of 
melting  potash,  cannot,  for  well-known  reasons,  be  regarded  as  satisfac- 
torily established.  The  author  has  therefore  attempted  to  demonstrate 
the  constitution  of  pyrogallol  by  a  different  process,  viz.,  by  converting 
Habermann's  nitrodimethylquinol  (Abstr.,  1878,  728)  into  the  corre- 
sponding amido-compound,  C6H3(NH2)(OMe)2,  which  crystallises  in 
white  needles  melting  at  80^,  and  turning  red-i»t  the  same  time  ;  this 
into  the  diazo-compound  ;  and  decomposing  this  latter  with  water. 
By  this  process  a  few  drops  of  a  viscid  reddish  liquid  were  obtained 
having  the  characteristic  odour  of  Hofmann's  pyrogallic  ethers,  but 
the  quantity  obtained  was  too  small  for  satisfactory  examination.  It 
will  be  seen,  therefore,  that  this  method,  like  those  previously  tried, 
has  not  led  to  any  conclusive  demonstration  of  the  constitution  of 
pyrogallol.  H.  W. 

Reactions  of  Dimethylaniline.  By  W.  Michlee  and  H.  Waldee 
(Ber.,  14,  2175 — 2177). — Dimethylaniline  is  converted  into  diamido- 
diphenylmethane  by  the  actiou  of  phosphorus  pentachloride. 

On  adding  sodium  nitrite  to  the  calcium  salt  of  dimethylaniline- 
sulphonic  acid,  a  golden  precipitate  of  mononitrodimethylaniline  is 
thrown  down  which,  after  suitable  purification,  crystallises  in  golden. 
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leaflets.  On  ti'eating  the  filtrate  witli  ammonia,  evaporating,  and 
adding  liydrocliloric  acid,  nit rodimethylanilinesul phonic  acid  is  precipi- 
tated. The  barium  and  calcium,  salts  of  tliis  acid  form  rhombic  crystals 
sparingly  soluble  in  water.  By  reduction  of  the  nitro-acid  with  tin  and 
liydrochloric  acid,  the  corresponding  amido-acid  is  obtained,  crystal- 
lising in  large  rhombohedra ;  its  barium  and  calcium  salts  crystallise 
in  glistening  leaflets. 

By  the  action  of  concentrated  sulphuric  acid  on  monobromodi- 
methylaniline  at  100°,  dimethylanilinesulphonic  acid  is  formed. 

V.  H.  V. 

Butylation  of  Aniline.  By  A.  Studbr  (Ber.,  14,  2186—2188).— 
The  author  has  prepared  some  of  the  derivatives  of  amidobutylben- 
zone  (Abstr.,  1881,  898)  ;  the  hydriodide  crystallises  in  golden, 
the  hydrobromide  in  glistening  white  needles.  In  the  preparation  of 
amidobutylbenzene  there  is  also  formed  some  quantity  of  a  more 
highly  substituted  derivative,  which  is  probably  a  mixture  of  isomei'ides 
of  the  composition  4C4HgN.C6H4.C4H9. 

Btiti/lanisoiJ,  prepared  by  the  action  of  methyl  iodide  on  potassium 
butylphenol,  is  a  colourless,  strongly  refractive  oil  (b.  p.  215*5,  sp.  gr. 
0-9368). 

Benzoylbutylphenol,  formed  from  butylphenol  and  benzoic  chloride, 
crystallises  in  large  white  leaflets  (m.  p.  83°,  b.  p.  335"). 

Acetylbutylphenol,  from  butylphenol  and  acetic  chloride,  is  a  colour- 
less oil  (b.  p.  245",  sp.  gr.  0-999). 

As  Engelhardt  and  Latschinofi"  have  shown  that  thymol  is  decom- 
posed by  phosphoric  anhydride  into  metacresol  and  propylene,  the 
author  has  studied  the  analogous  decomposition  of  the  isomeric  butyl- 
phenol. On  passing  the  gas  given  ofl:  into  a  solution  of  bromine  in 
potassium  bromide,  isobutylene  bromide  was  obtained,  whilst  the 
residue,  on  saponification  and  distillation  in  a  current  of  steam,  gave 
only  phenol.  V.  H.  V. 

Benzoylaniline.  By  0.  Doebner  and  G.  Weiss  (Ber.,  14,  1836 — 
1842). — The  authors  have  more  fully  investigated  the  chemical  pro- 
perties of  benzoylaniline,  the  preparation  of  which  from  benzoic  chlo- 
ride and  phthalylanilide  has  already  been  described  (Abstr.,  1880, 
304).  The  base  is  monacid,  combining  with  acids  to  form  well- 
crystallised  compounds.  On  heating  1  mol.  of  the  base  with  3  mols.  of 
methyl  iodide,  benzodimethylaniline  methiodide,  Bz.C6H4.NMe3l,  is 
obtained  in  large  silky  glistening  tables  ;  at  181°  this  compound  melts 
and  is  decomposed  into  methyl  iodide  and  benzoyldimethylaniline.  The 
latter  crystallises  in  colourless  leaflets  (m.  p.  90°),  and  is  identical 
with  the  benzoyldimethylaniline  obtained  by  the  action  of  concentrated 
hydrochloric  acid  on  malachite-green  (Abstr.,  1879,  312).  Acetyl- 
benzoyl  aniline,  Bz.C6H4.NHAc,  prepared  from  benzoylaniline  and  acetic 
chloride,  crystallises  in  long  needles  (m.  p.  153°),  insoluble  in  water, 
soluble  in  alcohol  and  ether.  Be7izobenzoi/la7iiline,  BZ.C6H4.NH4BZ, 
forms  colourless  glistening  leaflets  (m.  p,  152°),  insoluble  in  water, 
soluble  in  alcohol.  Benzoijlplienylcarb amine,  Bz.C6H4.NC,  is  prepared 
by  the  action  of  alcoholic  chloroform  on   benzoylaniline.      It  forms 
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colourless  needles  (m.  p.  118°),  insoluble  in  water,  easily  soluble  in 
alcohol,  ether,  benzene,  &c.  Benzoijlphemjlmethane, 

Bz.CeHi.NH.COOEt, 

is  prepared  by  the  action  of  benzoylaniline  on  ethyl  chlorocarbonate. 
It  forms  glistening  leaflets  (m.  p.  189°),  insoluble  in  water,  soluble  in 
alcohol,  ether,  &c.  Benzoylphenylthiocarbamide,  (Bz.C6H4.NH)2CS,  is 
obtained  by  heating  benzoylaniline  with  excess  of  carbon  bisulphide  ; 
it  forms  colourless  glistening  leaflets  (m.  p.  166'),  insoluble  in  water, 
soluble  in  alcohol,  ether,  benzene,  &c.  By  the  action  of  nitrous  acid, 
benzoylaniline  is  converted  into  henzoylphenol,  Bz.CeHi.OH,  which 
crystallises  in  colourless  needles  (m.  p.  134°),  and  is  identical  with  the 
henzoylphenol  obtained  from  benzoic  chloride  and  phenol.  On  melting 
benzoylaniline  with  zinc  chloride,  a  molecule  of  water  is  given  off,  and 
a  nitril,  CnHgN,  is  obtained  which  crystallises  in  glistening  leaflets 
(m.  p.  118°),  insoluble  in  water,  soluble  in  alcohol,  ether,  and  benzene ; 

its  constitution  is  probably  N<  >.  V.  H.  V. 

Diamidotolyl  Compounds.  By  W.  Michler  and  A.  Sampaio 
(Ber.,  14,  2167 — 2175). — When  orthodimethyltoluidine  is  heated 
with  sulphuric  acid,  it  yields  products  analogous  to  those  from  di- 
methylaniline,  viz.,  diniethyltoluidinesulphonic  acid, 

NMe2.C6H3Me.SO3H, 

and  tetramethyldiamidotolyl,  MejN.CeHsMe.CeHaMe.NMea.  The  former 
crystallises  in  large  glistening  prisms  insoluble  in  alcohol,  soluble  in 
hot  water ;  its  barium  salt  crystallises  in  stellate  leaflets,  the  calcium 
salt  in  small  druses,  and  the  zinc  salt  in  easily  soluble  needles. 

The  separation  of  the  tetramethyldiamidoditolyl  from  the  crude 
product  of  the  reaction  alone  presents  some  difficulty,  owing  to  tho 
fact  that  it  does  not  readily  crystallise  from  the  resinous  products 
formed ;  it  is  best  prepared  by  precipitating  the  crude  product  with 
potassium  ferrocyanide,  and  decomposing  the  ferrocyanide  of  the  base 
with  soda.  Tetramethyldiamidotolyl  forms  long  needles  (m.  p.  190°), 
sparingly  soluble  in  alcohol,  perfectly  insoluble  in  water ;  its  hydro- 
chloride, [C6H3Me.NMe2]32HCl,  crystallises  in  large  white  needles ;  its 
platinochloride  is  a  golden,  delicate,  crystalline  precipitate.  Tetra- 
methyldiamidotolyl may  also  be  obtained  by  the  oxidation  of  ortho- 
dimethyltoluidine with  manganese  dioxide,  or  by  the  direct  action  of 
methyl  alcohol  on  orthodimethyltoluidine  in  presence  of  hydrochloric 
acid. 

Orthobromodimethyltoluidine,  prepared  either  by  the  action  of 
bromine  on  orthodimethyltoluidine  in  acetic  acid  solution,  or  by  the 
methylation  of  bromorthotoluidine,  is  a  colourless  heavy  liquid  (b.  p. 
244°),  insoluble  in  water,  soluble  in  alcohol  and  ether.  Bromortho- 
dimethyltoluidine  behaves  towards  sulphuric  acid  like  orthodimethyl- 
toluidine, yielding  a  dibromo-derivative  of  tetramethyldiamidoditolyl ; 
the  substance  crystallises  in  large  white  needles  (m.  p.  117°),  insoluble 
in  water,  soluble  in  hot  alcohol  and   ether.      Orthobromodimethyl- 
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toluidine,  wTien  oxidised  witli  sulphuric  acid  and  manganese  dioxide, 
yields  a  product  identical  in  chemical  and  physical  properties  with  the 
tetramethyldiamidotolyl  melting  at  80°.  V.  H.  V. 

Action  of  Phosphorus  Pentachloride  on  Acetyl-  and  Benzoyl, 
diphenylamine.  By  A.  Glaus  (7?er.,  14,  2365— 2376).— Dickloro- 
henzenyldiphenylamine,  NPhjCCljPli,  is  formed  by  the  action  of  phos- 
phorus pentachloride  on  benzoyldiphenylamine  at  100°.  The  crude 
product  is  dissolved  in  chloroform,  and  the  solution  repeatedly  shaken 
with  water  to  remove  phosphorus  compounds.  On  evaporating  the 
chloroform,  colourless  needle-shaped  crystals  remain  (m.  p.  149°). 

If  acetyldiphenylamine  is  substituted  for  benzoyldiphenylamine  in 
the  preceding  reaction,  a  continuous  evolution  of  hydrochloric  acid 
takes  place,  and  no  dichloride  is  formed.  When  the  solution  of  the 
crude  product  in  chloroform  is  shaken  with  water,  a  crystalline  phos- 
phorus compound  is  deposited  from  the  aqueous  solution.  The  crys- 
tals have  the  composition  CaHioN.CzHgCl.CPOsHo)  -j-  2H30. 

The  oily  liquid  obtained  by  the  action  of  phosphorus  pentachloride 
(1  mol.)  on  acetyldiphenylamine  (2  mols.)  deposits  needle-shaped 
crystals  (m.  p.  186°)  on  the  addition  of  alcoholic  ammonia.  The  new 
compound  has  the  composition  C28H3oNtO.  It  is  decomposed  by  pla- 
tinum chloride,  ammonium  platinochloride  being  precipitated  and  a 
substance  of  the  composition  C28H28N'203  being  formed.  This  body 
crystallises  in  glistening  needles  (m.  p.  85").  W.  C.  W. 

Dry  Distillation  of  the  Mucates  of  Aromatic  Amines.  By 
L.  LiCHTENSTBiN  {Ber.,  14,  2093 — 2097). — This  is  in  continuation  of  a 
former  communication  (Abstr.,  1881,  722).  The  name  toluylpyrrol 
is  proposed  for  the  body  CuHnN,  because  it  was  derived  from  a  iolui- 
dine  salt,  and  tetroldianil  and  tetrolditolyl  respectively  for  CigHuN^j 
and  C18II18N2,  because  they  can  be  regarded  as  compounds  of  the 
hypothetical  hydrocarbon  tetrol  C4H4,  with  2  mols.  of  the  radicle  anil 
CeHjN,  or  tolil  CvH^N. 

Tetrolditolyl  oxidised  with  chromic  mixture  yields  a  body,  CisHigTTO. 
The  product  of  the  action  of  ammonium  sulphite  on  brominated 
tetrolditolyl  has  been  analysed  again,  and  gives  numbers  for 

CisH^NzBreSaOj. 

"While  distilling  some  toluidine  mucate,  fine  slender  white  needles 
collected  in  the  upper  part  of  the  retort;  these  are  insoluble  in  alco- 
hol, ether,  naphtha,  and  benzene,  and  have  the  formula  C18H22N2O2, 
which  is  that  of  tetrolditolil  plus  2  raol.  H2O.     It  is  probably 

NC7H,.CH.CH.NC,Ht 

I       I 
OH.CH.CH.OH 

Diphenylamine  with  mucic  acid,  treated  in  the  same  way  as  aniline, 
does  not  combine  with  it ;  the  author  therefore  adopted  Altmann's 
method.  The  product  of  the  distillation  of  potassium  mucate  and 
diphenylamine,  C20H26N2,  is  a  white  crystalline  body  soluble  in  most 
solvents  except  water.      When  heated  with  nitric  acid,  sp.  gr.  1"13, 
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it  dissolves  to  a  clear  yellow  solution  which  on  further  heating  sud- 
denly turns  black ;  on  dilating  it  becomes  yellow.  With  a  mixture  of 
nitric  and  hydrochloric  acids  a  violet  colour,  turning  to  red,  is 
produced,  and,  after  24  hours,  a  grey-green  precipitate  is  formed. 
Broraination  and  oxidation  experiments  on  this  substance  yielded 
unfavourable  results. 

The  mucates  of  orthotoluidine,  naphthylamine,  and  benzidine  are 
completely  decomposed  by  dry  distillation,  whilst  dimethyaniline  and 
methyldiphenylamine  distil  unchanged  from  potassium  mucate. 

D.  A.  L. 

Preparation  of  Amines  from  Phenols  and  Alcohols.  By  V. 
Merz  and  W.  Weith  (Ber.,  14,  2343— 2347).— When  /3-uaphthol  is 
treated  at  280°  with  an  excess  of  ammonium  acetate,  ;3-acetonaphtha- 
lide,  /3-naphthylamine,  and  small  quantities  of  /3-dinaphthylamine  are 
formed.  In  presence  of  glacial  acetic  acid,  /3-acetonaphthalide  is 
almost  the  sole  product.  The  addition  of  zinc  chloride  to  the 
)3-naphthol  increases  the  yield  of  dinaphthylamine.  As  iS-aceto- 
naphthalide  is  easily  decomposed  by  hot  dilute  sulphuric  acid,  the 
naphthylamine  can  easily  be  isolated.  When  a-naphthol  is  substi- 
tuted for  /3-naphthol,  a  smaller  yield  of  naphthylamine  is  obtained. 

The  chief  product  of  the  action  of  ammonia  calcium  chloride  on  a- 
or  /S-naphthol  is  the  corresponding  mononaphthylamine,  but  when 
ammonia  zinc  chloride  is  used,  dinaphthylamine  is  the  chief  product. 

Almost  the  theoretical  yield  of  paratolyl  or  phenyl- ^-naphthi/latniyie 

is  obtained  by  the  action  of  aniline  or  paratoluidine  calcium  chloride 

•  on  /3-naphthol.     With  a-naphthol  less  favourable  results  are  obtained. 

Paratolyl  yS-naphthylamine   crj'stallises   in   glistening   scales    (m.   p. 

102°),  freely  soluble  in  hot  alcohol  and  in  light  petroleum. 

Phenyl paratolylamine  can  be  prepared  by  the  action  of  paratolui- 
dine zinc  chloride  on  phenol  or  of  aniline  zinc  chloride  on  paracresol 
at  250°,  and  also  by  heating  a  mixture  of  aniline  and  paracresol  with 
antimony  trichloride. 

Resorcinol  is  converted  into  metoxydiphenyl amine,  NHPh.CeHi.OH, 
by  treatment  with  ammonia  calcium  chloride  at  270°.  This  body 
crystallises  in  white  plates  or  needles  (m.  p.  82°),  and  forms  crystal- 
line compounds  with  potassium,  sodium,  barium,  &c. 

Aniline  zinc  chloride  acts  on  ordinary  amyl  alcohol,  yielding  amido- 
amylbenzene,  NHPh.CsHn.  W.  C.  W. 

Reaction  of  Organic  Compounds  with  Rosaniline  Sul- 
phite. By  J.  G.  Schmidt  (Ber.,  14,  1848— 18.51).— The  researches 
of  Schiff  (Compt.  rend.,  64,  482)  and  of  Caro  have  established  that 
aldehydes  give  a  characteristic  violet  reaction  with  a  solution  prepared 
by  treating  rosaniline  salts  with  acid  sodium  sulphite  and  sulphuric 
acid.  The  author  has  observed  this  reaction  with  many  aldehydes  or 
compounds  of  an  aldehydic  nature,  and  finds  that  it  is  a  general 
characteristic  of  this  class.  Attention  is  drawn  to  the  fact  that 
although  chloral  gives  this  reaction,  chloral  hydrate  does  not,  which 
lends  support  to  the  view  that  the  latter  compound  is  of  the  nature  of 
a  glycol,  and  is  not  a  molecular  combination  of  chloral  and  water. 
Among  other  classes  of   compounds,  acetone,  and  methyl  and  ethyl 

n  .2 
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alcohols  freshly  distilled  from  ammoniacal  silver  solution,  so  as  to 
ensure  the  absence  of  aldehyde,  give  the  violet  tint,  but  the  hisrher 
homologues  are  without  action.  V.  H.  V. 

Preparation  of  Carbotriphenylamine.  By  W.  Michlbr  and 
H,  Walder  (Ber.,  14,  2174 — 2175). — If  4  parts  of  aniline  be  added 
gradually  to  1  part  of  trichloromethylsulphochloride,  the  crude 
product  decomposed  by  water,  the  unattacked  aniline  distilled  off  in  a 
current  of  steam,  and  the  residue  dissolved  in  hydrochloric  acid,  it 
gives  a  compound  identical  in  chemical  and  physical  properties  with 
the  hydrochloride  of  carbotriphenylamine.  This  reaction  shows  that 
trichloromethylsulphochloride  undergoes  a  decomposition  analogous  to 
that  of  tetrachloromethane  (Abstr.,  1879,  920).  V.  H.  V. 

Anhydro-compounds  (Continuation).  By  H.  Hubnee  (ylwwaZew, 
209,  339 — 384).  —  The  diphenyl  derivatives  have  already  been 
described,  by  A.  Osten  (this  Journal,  1874,  580)  and  by  Liidd'ens  (this 
Journal,  1875,  1258).  See  also  Watts''s  Dictionary,  Suppl.  2,  p.  937, 
and  Suppl.  3,  p.  660. 

N 

Ethenylfhenylenediamine,  C6H4<^        ^CMe  (m.  p.  170°),  is  prepared 

by  treating  a  solution  of  acetorthonitranilide  in  glacial  acetic  acid 
with  metallic  tin  (Ber.,  8,  677),  or  by  the  reduction  of  bromo- 
nitracetanilide  with  tin  and  hydrochloric  acid  (this  Journal,  1873, 
1147;  1874,  78). 

Friederici  has  pointed  out  (Abstr.,  1879,  311)  that  nitrotrichloraceto- 
toluide  does  not  give  an  anhydro  base  on  reduction,  but  forms  toluylene- 
diamine.  Metanitroparavaleryltoluide  (m.  p.  88°),  on  reduction 
with  tin  and  hydrochloric  acid,  yields  anhydrovaleryldiamidotoluene, 

N 
CeHsMe^       ^C.C4H9.     This  base  crystallises  in  prisms  (m.  p.  145°), 

which  are  freely  soluble  in  alcohol.     It  does  not  form  crystalline  salts. 
Anhydro-hases  from  Bihasic  Acids. — Oxaldinitranilide, 

(N02.C6H4.NH2)C202, 

is  deposited  in  crystalline  plates  (m.  p.  260°),  when  strong  nitric  acid 
is  slowly  added  to  a  solution  of  oxanilide  in  glacial  acetic  acid.  This 
substance  is  insoluble  in  alcohol,  ether,  and  chloroform.  It  yields 
paradiamidobenzene  on  reduction,  but  no  anhydro-base. 

By  the  action  of  anhydrous  oxalic  acid  on  orthonitraniline  at  130°, 
a  mixture  of  oxalorthonitranilic  acid,  ethyl  oxalorthonitranilate,  and 
oxalorthonitranilide  is  produced.  If  the  product  is  extracted  with 
alcohol  and  afterwards  with  acetic  acid,  oxalorthonitranilide  remains 
undissolved.  On  evaporating  the  alcoholic  and  acetic  acid  extracts,  oxal- 
nitranilic  acid,  C6H4(N02).NH(CO).COOH  +  2H2O,  is  deposited  in 
silvery  needles,  soluble  in  water,  acetic  acid,  and  in  soda-lye.  The  mother 
liquor  contains  the  ethylic  salt  of  this  acid,  C6H4(N02).NH.(CO.)COOEt 
(m.  p.  112°),  which  crystallises  in  yellow  needles,  soluble  in  alcohol, 
ether,  petroleum,  carbon  bisulphide,  glacial  acetic  acid,  benzene,  and 
acetone. 
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OxalorthonitraniUde,  [C6H4(N'02).'N'H2]2C202,  forms  needles  of  a  pale 
yellow  colour,  freely  soluble  in  aniline.  It  melts  above  300°,  and  sub- 
limes with  partial  decomposition. 

Formorthonitranilide,  C6H4(N02).NH.COH,  prepared  by  boiling 
orthonitraniline  with  anhydrous  formic  acid,  crystallises  in  yellow 
needles  (m.  p.  122°),  which  dissolve  freely  in  alcohol,  ether,  carbon 
bisulphide,  benzene,  chloroform,  acetone,  glacial  acetic  acid,  and  hot 
water. 

Anhydroxanilide,  CJl/         yQ> — Cr'       ^CeH^,  prepared  by  treat- 

ing  a  concentrated  solution  of  oxorthonitranilide  in  glacial  acetic  acid 
with  metallic  tin,  forms  yellow  needles,  freely  soluble  in  glacial  acetic 
acid.  The  base  does  not  melt  at  300°,  but  can  be  volatilised  without 
decomposition.  It  forms  crystalline  salts  with  hydrochloric,  nitric, 
and  sulphuric  acids. 

Vitolyloxamide,  (C6HiMe.NH)2C202,  is  a  colourless  crystalline  body 
(m.  p.  263"),  soluble  in  hot  acetic  acid.  By  the  action  of  strong 
nitric  acid,  it  is  converted  into  the  dinitro-derivative,  which  yields 
anhydroxaltoluidide,  CieHuNi,  on  reduction  with  tin  and  acetic  acid. 
This  base  melts  about  193°,  and  does  not  form  a  crystalline  hydro- 
chloride or  sulphate. 

Ortho-  and  para-nitrophenyl  succinimides  (m.  p.  156°  and  205°  re- 
spectively) have  been  previously  described  by  Taylor  (this  Journal, 
1876,  602).  On  reduction  with  tin  and  aqueous  hydrochloric  acid,  they 
are  converted  into  succinic  acid  and  diamido- benzene;  but  on  treating 
orthouitrophenylsuccinimide  with  glacial  acetic  acid  saturated  with 
hydrochloric  acid  gas,  an  unstable  base,  C6Hi(NH2).N(CO.C2H4.CO), 
is  formed,   which    is    rapidly  converted   into    the  anhydro-compound 

C^b/    "^C.CoHiCO.    This  anhydro-derivati  ve  unites  with  2  mols.  HCl 

to  form  a  colourless  crystalline  salt. 

Succindimtranilide  [C6H4(N02).NH2]2CiH402,  forms  yellow  needle- 
shaped  crystals,  soluble  in  aniline. 

Tolylsuccmimide,  C6H4MeN'.C4Hi02  (m.  p.  150°),  and  its  nitro-deri- 
vative,  C6H3Me(N02).N.C4H402  (m.  p.  140°),  have  been  described  by 
Taylor  (loc.  cit.).  Bitolylsuccinimide,  (C6H4Me.NH)2C4H402  (m.  p. 
256°),  is  sparingly  soluble  in  hot  alcohol.  It  yields  a  tetranitro-deri- 
vative,  which  is  insoluble  in  the  usual  solvents,  and  decomposes  on 
melting.  The  (Zmt^ro-product  forms  yellow  needles  (m.  p.  217)°, 
sparingly  soluble  in  alcohol  and  chloroform. 

When  a  mixture  of  naphthylamine  and  succinic  acid  is  heated  at 
190°  for  12  hours,  naphthylsuccinimide  and  succinnaphthylamide  are 
produced.  They  are  separated  by  the  insolubility  of  the  latter  com- 
pound in  alcohol. 

Naplithylsuccinimide,  C10H-IT.C1H4O2,  forms  colourless  crystals  (m.  p. 
152°),  soluble  in  alcohol.     It  yields  a  dinitro-derivative  (m.  p.  150°). 
Succinnaphthylamide,  (CioH7.NH)2C4H40..,  is  deposited  from  a  solution. 
in  strong  acetic  acid  in  colourless  needles  (m.  p.  285°).     By  the  action 
of  strong  nitric  acid,  a  mixture  of   tetra-  and  octo-nitro-products  is 
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formed.  The  tetra-nitro-derivative  raelts  at  225°  with  decomposition  ; 
it  is  soluble  in  strong  acetic  acid.  The  octo-derivative  melts  at  256°, 
and  is  insoluble  in  boiling  acetic  acid.  W.  C.  W. 

Diamidosulphobenzide.  By  E.  Wild  (Ber.,  14,  2184—2185).— 
This  paper  is  a  preliminary  notice  with  regard  to  the  action  of  methyl 
alcohol  on  diamidosulphobenzide  in  presence  of  hydrochloric  acid. 
A  substituted  ammonium  chloride  is  formed  of  tetramethylsulpho- 
benzide  and  methyl  chloride,  which  is  readily  decomposed  by  heat  into 
these  two  constituents.  V.  H.  V. 

Polysubstituted  Carbamides.    By  W.  Michler  and  A.  Zimmee- 

MANN  (Ber.,  14,  2177 — 2179), — If  a  solution  of  metaphenylenediamine 

in  chloroform  is  saturated  with   carlx)nic   chloride,  it  solidifies  after 

some    time   with   production   of  a   phenylenecarbamide    of    formula 

Nil 
C6H4<!-j^ttJ>CO,  or  some  multiple  of  it.     This  compound  is  a  white 

amorphous  powder,  insoluble  in  ordinary  solvents ;  it  is  carbonised  at 
300°  without  melting. 

If  a  solution  of  benzidine  is  treated  in  the  same  way,  a  white 
amorphous  insoluble  product  is  obtained,  which  cannot,  however,  be 
separated  from  the  crude  product  of  the  reaction  in  a  sufficiently  pure 
state  for  exact  analysis. 

Paramidodimethylaniline  and  carbonic  chloride  form  a  white  pulpy 
mass,  which  can  be  purified  by  dissolving  it  in  hydrochloric  acid  and 
precipitating  with  ammonia.  The  substituted  carbamide  formed, 
MeaN.CBHi.NH.CO.NH.CeHjMe,  crystallises  from  alcohol  in  small 
needles  (m.  p.  246°).  The  platinochloride  is  an  orange- coloured  pre- 
cipitate. The  compound  is  identical  with  a  carbamide  obtained  by 
Binder  (Abstr.,  1879,  627).  V.  H.  V. 

Polysubstituted  Carbamides.  By  W.  Michler  and  E.  Keller 
(Ber.,  14,  2181 — 2184). — When  carbonic  chloride  is  passed  into  a 
solution  of  triphenylguanidine  in  benzene,  a  precipitate  of  the  hydro- 
chloride of  triphenylguanidine  is  formed.  If  this  is  filtered  oft'  and 
the  solution  evaporated,  colourless  tabular  -crystals  (m.  p.  134°)  of  a 

NPh 
carbamide,  PhN I  C<CTg^p,^CO,  separate  out.     This  substance,  when 

heated  with  hydrochloric  acid  to   high  temperatures,  is   decomposed 

into  aniline  and  carbonic  anhydride ;    when    heated  with  aniline,    it 

yields  carbanilide.     On  dry  distillation,  it  is  completely  decomposed 

into  aniline  and  carbodiphenylimide. 

In  like  manner  by  the  action   of   carbonic  chloride  on   ethylene- 

CHo  NPh 
diphenyldiamine,     a   carbamide    of    composition<^pTT"Vpi  ^CO     is 

formed,  which  crystallises  in  large  leaflets  (m.  p.  209°).  In  order  to 
obtain  the  chloride  corresponding  with  this  amide,  the  crude  product 
of  the  action  of  carbonic  chloride  on  the  base  is  shaken  up  with  water 
.and  crystallised  from  alcohol.  A  substance  (m.  p.  167°)  was  obtained 
which  probably  had  the  constitution  (COCiNPh.C2H4.NPh)3CO, 
which  is   concerted  very   easily   into   the   carbamide    (m.   p.    209°) 
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described  above,  and,  on  dry  distillation,  is  decomposed  into  carbonic 
chloride  and  ethyldiplienylcarbamide. 

Also  by  the   action   of   carbonic   chloride   on   ethylenediparatolyl- 

diamine,  a  carbamide,<^pjT'''iy^p'jT']>CO,  is  obtained,  crystallising  in 

large  glistening  needles  (m,  p.  228°) ;  also  a  chloride  (m.  p.  155°), 
which  is  easily  decomposed  into  carbonic  chloride  and  ethylene- 
])araditoIylciirbHmido.  The  authors  draw  attention  to  this  new  class 
of  chlorides  of  carbamides  which  are  thus  decomposed  into  carbonic 
chloride  and  the  carbamide.  V.  H.  V. 

Polysubstituted  Carbamides.  By  F.  Kaufmann  {Ber.,  14,  2185). 
— The  author  has  found  that  the  product  of  the  action  of  diphenyl- 
amine  on  the  chloride  of  phenylethylcarbamide  is  identical  in  chemical 
and  physical  pro{)ertie8  with  the  product  of  the  action  of  ethylaniline 
on  the  chloride  of  diphenylcarbamide.  This  result  is  in  accordance 
with  the  theory  of  the  equality  of  the  carbon-atom  affinities,  but  is  in 
direct  contradiction  to  the  results  obtained  by  Schreiner  (Abstr.,  1881, 
88).  V.  H.  V. 

Action  of  Phenylthiocarbimide  on  the  Nitranilines.  By 
S.  M.  LosAXlTSCll  {Ber.,  14,  2365).  —  Meta-nu/nonitrudiphenylthio' 
carbamide  (m.  p.  155°)  is  deposited  in  yellow  needles  from  an  alcoholic 
solution  containing  equal  molecules  of  metanitraniline  and  phenyl- 
thiocarbimide, C,H4(N02).NH,  +  PhNCS  =  NHPh.CS.NH.C6H4.NO,. 
This  compound  has  been  previously  described  by  Briickner  {Ber.,  7, 
1235). 

Ortho-  and  para-nitraniline  do  not  combine  with  phenylthiocarbimide. 

w.  c.  w. 

Dibromobenzoic  Acid  from  Orthoparadinitrobenzoic   Acid. 

By  W.  Haluki^si'adt  {Ber.,  14,  2215). —  Claus  and  Lade  have  shown 
that  the  action  of  bromine  on  orthonitrobenzoic  acid  gives  dibromo- 
benzoic acid  and  dibromobeuzene  :  the  author  has  obtained  similar 
results  with  pai'anitrobeuzoic  acid.  By  a  similar  reaction  orthopara- 
dinitrobenzoic acid  gives  dibromobenzoic  acid  and  bromobenzene. 
The  former  compound  crystallises  in  large  colourless  needles  (ra.  p. 
223°) ;  its  barium  salt  in  small  coherent  crystals  of  composition 
(C7H3Br,0,).Ba  +  4^H,0.  V.  H.  V. 

Methylphenylamidobenzoic  Acid.  By  W.  Michler  and  A. 
Sarauw  {Ber.,  14,  2180 — 2181). — If  methyldiphenylamine  is  dissolved 
in  benzene,  carbonic  chloride  passed  in  to  satui-ation,  and  the  mixture 
heated  in  sealed  tubes,  the  acid  chloride  of  methylphenylamidobenzoic 
acid  is  formed.  On  decomposing  this  with  water,  dissolving  in  ammo- 
nia, and  precipitating  with  acetic  acid,  methylphenylamidobenzoic 
acid  is  obt^ained  as  a  reddish  precipitate  (m.  p.  184°),  soluble  in  hot 
alcohol.  The  acid,  when  heated  in  sealed  tubes  with  concentrated 
hydi'ocliloric  acid,  is  decomposed  into  diphenylamine,  carbonic  anhy- 
dride, and  methyl  chloride.  The  barium  salt  forms  glistening  leaflets; 
the  silver  salt,  a  white  amorphous  precipitate.  V.  H.  V. 
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Compounds  of  Orthobenzoylbenzoic  Acid  with  Phenols. 
By  H.  V.  Pechmann  (Ber.,  14,  1859— 1867.)— By  the  action  of  phe- 
nols  on  orthobenzoylbenzoic  acid,  the  author  has  obtained  phthale'ins 
analogous  to  the  monoxydiphenylphthalein  already  described  (Abstr., 
1881,  96). 

Phenylresorcinphthale'in,  C6H3(OH)2.PhC-<p  tt  ]>C0,  is  obtained  by 

heating  a  mixture  of  1  mol.  resorcinol  with  2  mols.  benzoylbenzoic 
acid  at  195 — 200°.  This  compound  (m.  p.  175°)  dissolves  in  most 
solvents ;  by  heating  to  200""  it  is  partially  decomposed  with  formation 
of  a  substance  soluble  in  alkalis,  and  giving  a  green  fluorescent  liquid. 
A  greenish-blue  liquid  is  obtained  by  decomposing  the  phthalein  with 
concentrated  hydrochloric  acid.  The  diacetyl phthalein,  C20H13O4AC2, 
crystallises  in  prisms  (m.  p.  137°).  A  dihromo-derivative  is  obtained 
by  the  action  of  the  necessary  quantity  of  bromine  on  a  solution  of 
the  phthalein  in  acetic  acid  ;  it  forms  colourless  crystals  (m.  p.  219°)  ; 
an  excess  of  bromine  decomposes  the  phthalein  into  benzoylbenzoic 
acid  and  tribromoresorcinol. 

Dioxytriplienylmethanecarhoxylicacid^  C6H3(OH)2.CHPh.C6H4.COOH, 
obtained  by  the  reduction  of  the  phthalein  with  zinc-dust  in  the  form 
of  glistening  crystals  (m.  p.  184"),  is  converted  into  a  fluorescent 
anthranol  by  the  action  of  concentrated  sulphuric  acid. 

Phenijlresordnophihalein  anhydride,  C20H26O7,  is  prepared  by  heating 
a  mixture  of  benzoylbenzoic  acid  and  resorcinol  with  strong  sulphuric 
acid.  After  suitable  purification,  this  compound  forms  colourless 
crystalline  needles  (m.  p.  285°)  ;  the  diacetyl-derivative  is  a  crystalline 
body  (m.  p.  245°).  In  the  course  of  the  preparation  of  the  phthalein 
or  its  anhydride,  a  compound  was  observed  chai^acterised  by  dissolving 
in  alkalis  with  a  red  colour  and  strong  green  fluorescence,  but  could 
not  be  obtained  sufficiently  pure  for  analysis.  It  probably  belongs  to 
the  class  of  complex  resorcinol  ethers  (Barth  and  Weidel,  Abstr., 
1878,  61). 

Fhenylpyrogallojohthale'in,  C6H2(OH)3.PhC<p  tt  >C0,  obtained  by 

heating  2  mols.  benzoylbenzoic  acid  with  1  mol.  pyrogallol,  crystal- 
lises from  acetic  acid  solution  with  1  mol.  of  the  acid  in  four-sided 
tablets  (m.  p.  189°).  The  phthalein  dissolves  in  alkalis,  forming  a 
red- brown,  and  in  hydrochloric  acidforming  a  blue-green  solution. 

The  triacetyl-derivative,  C20H11O5AC3,  crystallises  in  small  delicate 
needles.  Trioxytriphenylmethanecarboxylic  acid,  formed  by  reducing 
the  phthalein  with  zinc-dust,  is  unstable,  being  converted  into  an 
oxyanthranol-derivative.  V.  H.  V. 

Combination  of  Orthobenzoylbenzoic  Acid  with  Hydro- 
carbons. By  H.  V.  Pechmann  {Ber.,  14,  1805 — 1867). — By  heating 
benzoylbenzoic  acid  with  acetic  anhydride  at  100°,  a  mixed  anhy- 
dride is  formed,  BzCeHi.COOAc,  in  crystalline  scales  (m.  p.  112°). 
At  200°  this  compound  is  decomposed  into  acetic  and  benzoylbenzoic 
anhydrides,  the  latter  of  which  crystallises  in  colourless  prisms 
(m.  p.  120'^).  By  the  action  of  aluminium  chloride  on  benzoylbenzo- 
acetic  anhydride  and  benzene,  diphenylphthalide  is  obtained,  resembling 
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in  its  reactions  the  substance  obtained  by  Baeyer  (Abstr.,  1879,  636). 
The  reaction  between  benzoylbenzoacetic  anhydride,  benzene,  and 
alumininm  chloride,  differs  from  the  similar  reaction  with  simple 
anhydrides  of  monobasic  acids  examined  by  Friedel  and  Crafts  (Abstr., 
1878,  792) ;  in  the  latter  a  ketonic  compound  is  formed,  whilst  the 
former  behaves  precisely  as  the  free  acids.  Phenyltolylphthalide  and 
ditoli/Jphthalide  were  also  prepared,  and  gave  the  chai-acteristic 
oxyanthranol  reaction.  V.  H.  V, 

Metatoluic  Acid  and  its  Derivatives.  By  O.  Jacobsin  (Ber.^ 
14,  2347 — 2857). — Pure  metatoluic  acid  can  be  prepared  from  com- 
mercial xylene  by  the  following  process: — Pure  a-metaxylenesulphon- 
amide  obtained  from  crystalline  metaxylenesulphonic  acid  is  converted 
into  Bulphaminctoluic  acid  by  oxidation  with  pota-ssinm  permanganate 
{Ber.,  11,  81*6).  The  barium  salt  is  prepared  from  the  acid  and  purified 
by  recrystallisatioii.  The  acid  is  again  liberated,  and  decomposed  by  the 
action  of  strong  hydrochloric  acid  at  230°.  The  metatoluic  acid 
which  is  formed  is  distilled  in  a  current  of  steam.  The  acid  melts  at 
110°,  and  boils  at  263°.  It  is  deposited  from  dilute  solutions  in 
slender  needles,  freely  soluble  in  alcohol  and  ether.  1  part  of  the 
acid  dissolves  in  1,170  parts  of  water  at  15°,  and  in  60  at  100°. 

Calcium  mekitoluate,  (C8H70j)jCa  +  3H20,  forms  silky  needles; 
100  parts  of  water  at  15°  dissolve  3'17  parts,  and  at  100"  82  parts  of 
this  salt.  Barium  metatoluate,  {C^^^O■l)■.^Q.  +  2H,0,  crystallises  in 
rhombic  plates,  and  is  less  soluble  than  the  calcium  salt. 

When  metatoluic  acid  is  dissolved  in  bromine,  two  monobromo- 
derivatives  are  formed,  which  can  be  separated  by  the  difference  in 
solubility  of  their  barium  salts. 

r^-Bromometatolnic  acid,  C6H3(COOn)MeBr  [  1  :  3  :  4),  is  deposited 
from  an  alcoholic  solution  in  prisms  (m.  p.  209°).  The  barium  salt 
crystallises  in  thin  plates  or  flat  prisms  containing  4  mols.  HjO.  It  is 
sparingly  soluble  in  water.  This  acid  is  identical  with  the  parabromo- 
toluic  acid  which  Ahrens  {Zeits.  Chem.,  1867,525;  1869,  106)  obtained 
by  the  oxidation  of  monobromoxylene. 

^-Bromometatoluic  acid  (m.  p.  140 — 145°)  is  probably  identical  with 
the  acid  which  Richter  obtained  by  the  action  of  potassium  cyanide 
on  bromonitrotoluene.  It  forms  an  easily  soluble  barium  salt.  On 
nitration  metatoluic  acid  yields  two  moiionitro-acids,  which  can  bo 
separated  by  the  difference  in  the  solubility  of  their  barium  salts. 
a-Nitrometatoluic  acid,  CoH3Me(,N02).COOH  [1:2:  3],  crystallises  in 
monoclinic  prisms  (m.  p.  219'').  Its  barium  salt  contains  2  mols.  HjO. 
The  amido-acid  melts  at  172°.  The  a-nitro-acid  is  identical  with  one 
of  the  three  acids  which  Ahrens  (loc.  cit.)  obtained  by  the  action  of 
nitric  acid  on  a  mixture  of  toluic  acids. 

^-NitrometatoUic  acid,  C6H3Me(N02).COOH  [1:4:  3],  is  formed  in 
much  smaller  quantity  than  the  a-acid.  The  barium  salt  is  but 
sparingly  soluble  in  hot  water.  The  free  acid  melts  at  182°.  On 
reduction  with  tin  and  hydrochloric  acid,  it  yields  an  amido-acid 
(m.  p.  132°).  On  treatment  with  fuming  sulphuric  acid  metatoluic 
acid  yields  two  sulphonic  acids,  which  could  not  be  separated  from 
each  other.     The  sodium  salt  of  the  mixed  acids  fused  with  potash 
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yields  parabroraosalicylic  acid  and  symmetrical  liydroxytoluic  acid. 
The  sulphonic  acids  produced  by  the  action  of  fuming  sulphuric  acid 
on  metatoluic  acid  must  therefore  have  the  formulae — 

C6H3Me(COOH).S03H  [1  :  3  :  4]  and  [1  :  3  :  5]. 

W.  C.  W. 

Oxidation  of  Parasubstitution-products  of  Aromatic  Hydro- 
carbons.    By  I.  Remsen  and  L.  B.  Hall  (Amer.  Chem.  J.,  2,  50). — 

Sulphamine-paratoluic  acid,  C8H9NS04=  C6H3(CHsXSOoNH2)(COOH), 
is  prepared  by  gently  heating  jj-xylenesulphamide  with  chromic  acid 
mixture  for  six  or  eight  hours,  washing  the  crystalline  mass  which 
separates  on  cooling  with  cold  water,  then  dissolving  it  in  dilute 
sodium,  carbonate,  evaporating  the  solution  to  a  small  bulk,  and 
leaving  it  to  cool,  whereupon  any  unaltered  amide  separates  out,  after 
which  the  sulphamine-p-toluic  acid  may  be  precipitated  by  hydro- 
chloric acid.  It  is  thus  obtained  in  long  needle-shaped  crystals 
melting  at  267°.  The  same  acid  is  obtained  by  oxidising  cymene- 
sulphonamide  with  the  chromic  acid  mixture,  a  compound  of  theamido 
with  chromic  oxide  being  formed  at  the  same  time  in  green  lumps, 
soluble  in  alcohol,  and  reprecipitated  therefrom  by  water. 

Transformation  of  Sulplia7nine-p-ioluic  Acid  into  the  corresponding 
Htjdroxy -acids. — When  this  acid  is  fused  in  a  silver  crucible  with 
potash,  the  melt  dissolved  in  water,  and  the  solution  treated  with 
hydrochloric  acid,  a  white  crystalline  powder  is  precipitated,  which 
sublimes  without  melting  at  a  temperature  a  little  above  300°,  and 
forms  an  aqueous  solution  which  gives  a  violet-red  colour  with  ferric 
chloride,  by  which  characters  it  is  shown  to  consist  of  hydroxy- 
terephthalic  acid,  C6H3(COOH)(OH)(COOH)  [1:2:4];  and  the 
mother-liquor,  on  evaporation  to  a  small  bulk,  yields  another  acid, 
which  when  purified  by  boiling  with  animal  charcoal  and  recrystal- 
lisation,  forms  long  transparent  shining  needles,  and  yields  a  lead  salt 
agreeing  in  character  with  that  of  the  hydroxyparatoluic  acid, 
C6H3(CH3)(OH).COOH,  prepared  by  Flesch  {Ber.,  lO,  144),  and  by 
V.  Gerichten  (ihid.,  11,  1586).  The  latter  chemist,  however,  assigns 
to  this  lead  salt  2  mols.  water  of  crystallisation,  whereas  Remsen  and 
Hall  find  that  it  contains  only  1^  mols.  water.  The  acid  separated  from, 
this  salt  crystallises  in  needles,  melts  at  295°,  dissolves  with  difficulty 
in  cold  but  easily  in  hot  water,  volatilises  slowly  with  water- vapoui', 
and  gives  no  coloration  with  ferric  chloride.  These  properties  show 
that  it  is  identical  with  a-hydroxytolnic  acid,  in  which,  as  shown  by 
V.  Gerichten,  the  OH-group  is  in  the  ortho-position  with  respect  to 
the  methyl-group.  Hence  it  follows  that  in  sulphamine-p-toluic  acid 
the  sulponhamide-group  and  the  methyl  are  in  the  ortho-position  with 
respect  to  each  other,  while,  as  the  acid  is  derived  from  paraxylene, 
the  methyl  and  carboxyl  are  para  to  one  another :  hence  the  formula 
above  given. 

The  structure  of  this  acid  affords  a  confirmation  of  a  law  which  is 
likewise  found  to  hold  good  in  other  instances,  viz.,  that  the  negative 
qroup  protects  the  hydrocarbon  residue,  preventing  its  oxidation  by  the 
chromic  acid.     A  similar  protective  action  is  exerted  by  CI,  Br,  NO2, 
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and  SO3H :  thus  when  bromine  acts  upon  para-ethyltoluene  and  the 
product  is  oxidised,  a  broraoparntoluic  acid  is  obtained,  the  bromine 
serving  to  protect  the  methyl-group  from  oxidation. 

SuJphoterephtkalic  acul,  CH.SO,  =  C,H3(S03H)(COOH)2,  is  pro- 
duced by  heating  8ulphamine-7)-toluic  acid  (1  g.)  with  potassium 
permanganate  (5  g.)  and  water  (100  c.c.)  on  the  water-bath  for  seven 
or  eight  hours.  The  solution  fi*eed  from  a  slight  excess  of  perman- 
ganate by  reduction  with  alcohol,  then  filtered,  concentrated,  and 
treated  with  hydrochloric  acid,  yields  a  white  crystalline  precipitate  of 
monopotassic  sulplioterephthalate,  CsH3(COOH)2(S03K)  +  H3O,  which 
crystallises  from  a  concentrated  aqueous  solution  in  long  transparent 
needles,  from  a  dilute  solution  in  well-developed  plates.  It  is 
sparingly  soluble  in  cold  water,  particularly  in  presence  of  hydro- 
chloric acid,  easily  soluble  in  warm  water.  H.   W. 

The  Third  Xylic  Acid  and  its  Corresponding  Xylidenio 
Acid.  By  O.  Jacobskn  {Ber.,  14,  2110 — 2116). — By  the  oxidation  of 
pseudocumene,  two  only  of  the  three  monocarboxylic  acids  have  been 
obtained.  The  author  has  now  prepared  the  third  by  heating  pure 
raouobromoparaxyleue  with  sodium-amalgam  ai^d  ethyl  chlorocarbo- 
nato  at  110",  and  saponifying  the  resulting  ethereal  salt.  It  is  finally 
purified  by  distillation  with  steam,  aud  crystallisation  of  the  calcium 
salt.  Isoxylic  acid,  CgHsMej.GOOH  (1:4:  3),  crysUiUises  fixjm 
alcohol  in  stellate  groups  of  large  needles,  free  from  water  (m.  p.  132°  ; 
b.  p.  2t)8°),  it  sublimes  below  its  melting  point  in  long  very  flexible 
needles,  and  distils  without  decomposition.     The  calcium  salt^ 

(C,HA)2Ca  +  2HjO, 

is  moderately  soluble  in  water.  It  loses  its  water  at  150°.  Theparaxy- 
lene  obtained  by  heating  this  salt  with  lime,  melted  without  any  further 
purification  under  10°.  The  barium  salt,  (C9H802)2Ba  +  4H2O,  crys- 
tallises in  compact  cakes  of  very  small  needles  (melting  at  100°  in  its 
water  of  crystallisation),  which  are  very  soluble,  lihe potassium  salt 
crystallises  from  a  syrupy  solution  in  a  mass  of  prisms  or  needles.  The 
silvei'  salt  forms  a  flocculent  precipitate,  soluble  in  warm  water,  and 
crystallising  out  again  on  cooling  in  small  needles.  The  copper  salt 
separates  out  as  a  light  blue-green  amorphous  mass  which  soon 
changes  under  the  liquid  into  rosettes  of  microscopic  needles  ;  it  is  not 
very  soluble  in  water.  The  lead  salt  is  a  white  precipitate,  moderately 
soluble  in  hot  water,  and  is  deposited  in  crystalline  flocks  on  cooling. 
The  iron  salt  is  light  yellow-brown,  and  is  insoluble  in  water  and  ferric 
chloride.  Isoxyhjlamide  (m.  p.  186°)  is  sparingly  soluble  in  water, 
easily  in  alcohol.  From  the  latter,  it  crystallises  in  masses  of  fine 
long  soft  needles,  from  the  former  in  beautiful  long  brittle  needles ; 
the  acid  liberated  from  the  amide  by  hydrochloric  acid  melted  at 
132°. 

Mercury-paraxylyl,  (C8H9)2Hg,  is  produced  in  large  quantities  as  a 
bye-product  in  the  preparation  of  isoxylic  acid.  It  is  insoluble  in 
water,  sparingly  soluble  in  ether  and  hot  alcohol,  very  easily  in  chloro- 
form, carbon  bisulphide,  and  the  benzene  series  of  hydrocarbons.  It 
separates  from  toluene  in  hard,  dense,  transparent  prisms  (m.  p.  123°), 
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which,  are  coloured  yellowish  by  exposure  to  light.  Tlie  diparaxyhjl, 
(C6H9)2,  obtained  by  distilling  this  substance,  crystallises  from  hot 
alcohol  in  arborescent  ramifications  of  long  needles  (m.  p.  125°). 

Xylic  acid  is  converted  into  a  dicarboxylic  acid,  ft-xylidenic  acid, 
by  oxidation  with  potassium  permanganate  at  ordinary  temperatures  ; 
the  acid  is  insoluble  in  cold  and  only  very  slightly  soluble  in  hot 
water,  and  crystallises  in  tufts  of  microscopic  needles,  thus  differing 
from  ordinary  xylidenic  acid ;  when  a  concentrated  solution  in  hydro- 
chloric acid  at  220 — 230"  is  gradually  cooled,  it  is  deposited  in  small 
rhombic  tablets.  It  is  soluble  in  hot  alcohol,  and  crystallises  out  in 
warts  of  small  needles  with  a  glass-like  lustre.  It  softens  at  310°  and 
melts  between  320 — 330°,  subliming  below  its  melting  point  in  small 
dense,  vitreous  crystals.  The  barium  salt  does  not  crystallise,  the 
solution  drying  up  to  a  gummy  mass.  The  zinc  salt  is  easily 
soluble  in  cold,  but  only  very  sparingly  in  hot  water.  The  ammonium 
salt  is  very  soluble,  and  forms  a  long  radiating  crystalline  mass.  The 
copper  salt  is  pale  blue.  The  silver  salt  crystallises  from  water  in 
nodules  of  small  hard  crystals.  The  ammonium  salt  gives  no  precipi- 
tate in  the  cold  with  zinc  sulphate  ;  but  when  warmed,  one  forms,  if 
an  excess  of  the  zinc  salt  is  avoided.  The  hydroxy-acid,  formed  by 
fusing  the  sulphonic  acid  with  potash,  remains  unaltered  by  heating 
to  220 — 225°  with  hydrochloric  acid  :  it  yields  a  phenol,  when  dis- 
tilled with  lime.  The  acid  is  very  soluble  in  hot,  but  only  very  slightly 
in  cold  water,  crystallising  out  on  cooling  in  stellate  groups  of 
needles  (m.  p.  270°  with  slight  decomposition).  Its  aqueous  solution 
gives  no  reaction  with  ferric  chloride,  but  solutions  of  its  salts  give  a 
pale  brown  precipitate.  From  these  properties,  the  author  thinks  that 
this  acid  is  a  homologue  of  7-hydroxyisophthalic  acid,  and  therefore, 
the  /^-xylidenic  acid  would  be  orthoparahomoisophthalic  acid,  which 
should  be  identical  with  Blomstrand's  carboxylic  acid  made  from 
a-toluenedisulphonic  acid  and  sodium  formate.  D.  A.  L. 

Preparation  of  Paranitrophenylacetic  Acid.  By  S.  Gabriel 
(Ber.,  14,  2341 — 2^42).— -Paranitrophenylacetic  acid  can  easily  be 
prepared  by  heating  nitrobenzyl  cyanide  with  strong  hydi'ochlorio 
acid  at  100°  in  sealed  tubes.  Nitrobenzyl  cyanide  (m.  p.  117°)  is 
obtained  by  pouring  a  solution  of  benzyl  cyanide  (1  part)  in  cold 
fuming  nitric  acid  (9  parts)  into  40  parts  of  cold  water. 

W.  0.  W. 

Dinitrophenylacetic  Acid  Derivatives.  By  S.  Gabriel  and  R. 
Meyee    (JSer.,     14,     2332 — 2341j. — Paradiazonitroso-oxindol    chloride, 

C1N2.C6H3<^ ^w ^^^CO,  is  deposited  in  golden  needles,  when  amyl 

nitrite  (10  grams)  is  added  to  amidoxindol  hydrochloride  (4"5 
grams),  dissolved  in  a  mixture  of  warm  alcohol  (lOO  grams),  water 
(15  grams),  and  hydrochloric  acid  (20  grams,  sp.  gr.  I'lo).  The  solu- 
tion is  allowed  to  cool  before  the  amyl  nitrite  is  added.  Nitroao- 
oxindol  is  formed  when  this  diazo-compound  is  boiled  for  one  hour 
with  alcohol. 

Nitrosomethylorthomtrohenzene  (described  Ber.,  14,  82G)  yields  ortho- 
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nitrobenzaldehyde  and  nitrous  oxide,  on  oxidation  with  potassiom 
dichromate,  potassium  permanganato,  or  ferric  sulphate — 

2(C,H4(N02).CH,.NO)  -h  0,  =  2[C,H4(NO,).COH]  +  H,0  +  N,0. 

Methylated  nitroHomethylorthonilrohenzene,  C«H4(N0,).CHMeN0,  is 
prepared  by  digesting  in  sealed  tubes  at  100°,  a  mixture  of  nitroso- 
methylnitroljen/X'ne  (2  parts),  with  potash  (1"2),  methyl  alcohol  (2*5), 
and  methyl  iodide  (8  parts).  After  removing  the  alcohol  from  the 
crude  product,  the  residue  is  distilled  in  a  current  of  steam.  The  oily 
liquid  in  the  distillate  solidifies,  forming  silky  needles  (m.  p,  58'), 
which  ai-e  sparingly  soluble  in  water,  but  dissolve  freely  in  most  of 
the  ordinary  solvents.  On  boiling  nitrosomethylnitrobenzene  with 
acetic  anhydride,  a  molecule  of  water  is  expelled,  and  orthonitrobenzo- 
nitril,  CoH4(N02).CN  [1  :  2],  is  formed.  Nitrosomethylnitrobenzene 
is  converted  into  nitrosomethylamidobenzene  by  reduction  with  ammo- 
nium sulphide.  The  amido-derivative  crystallises  in  colourless 
needles,  soluble  in  alcohol,  ether,  carbon  bisulphide,  and  glacial  acetic 
acid.     The  crystals  melt  at  132°,  but  begin  to  sublime  at  100°. 

By  the  action  of  methyl  iodide,  an  atom  of  hydrogen  can  be  re- 
placed by  methyl,  forming  the  compound  NHj.CgHi.CH.MeNO, 
which  is  liquid  at  the  ordinary  temperature.  The  hydrochloride  of 
this  base  crystallises  in  thick  prisms,  and  the  acetic  derivative 

MeC0.NH.C,H4.CH.MeN0 

in  rectangular  prisms  (m.  p.  109°). 

By  the  action  of  acetic  anhydride  on  nitrosomethylamidobenzene,  a 
diacetic  derivative,  C7H6N20(Ac,),  is  produced,  which  crystallises  in 
prisms  (m.  p.  127'5°),  insoluble  in  acids  and  alkalis.  W.  C.  W. 

Occurrence  of  Phenylamidopropionic  Acid  amongst  the 
Products  of  Decomposition  of  Albuminoid  Bodies.  By  E. 
ScHULZE  and  J.  Bakhikki  {Ber.,  14,  1785 — 1791). — This  acid  has  been 
discovered  amongst  the  bodies  extracted  from  the  etiolated  germinal 
plants  of  Lupinus  hitetis  ;  it  is  separated  from  the  accompanving 
amido-acids  by  the  insolubility  of  its  copper  salt.  The  free  acid,  pre- 
pared by  decomposing  the  copper  salt  with  sulphuretted  hydrogen, 
crystallises  from  hot  water  in  shining  transparent  leaflets.  From 
dilute  solutions,  it  crystallises  in  groups  of  white  needles  containing 
water  of  crystallisation.  It  is  sparingly  soluble  in  cold,  but  easily 
soluble  in  hot  water,  and  slightly  soluble  in  alcohol.  The  formula  of 
this  acid  is  CgHuNOa;  its  hydrochloride,  CgHuNOjHCl,  crystallises 
in  prisms,  unaltered  by  exposure  to  the  air.  By  oxidation  the  acid  is 
converted  into  benzoic  acid  ;  when  heated  in  glass  tubes,  it  melts  at 
about  250°,  and  is  decomposed  into  a  volatile  substance,  which  is 
apparently  the  carbonate  of  a  base  CgHnN.  From  this  carbonate  the 
platinochloride  has  been  obtained  having  the  formula 

(C8HuKHCl).,PtCl,; 

it  is  soluble  in  hot  water,  and  on  cooling  crystallises  in  yellow  leaflets. 
The  base  yields  benzoic  acid  on  oxidation,  and  is  probably  identical 
with  the  phenylethylamine  Ph(CH2)2.NH2,  described  by  Bernthsen. 
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Beside  the  carbonate  of  this  base,  another  componnd  is  obtained  from 
the  amido-acid,  which  has  not  been  analysed.  The  amido-acid  dis- 
tilled with  lime  appears  to  yield  the  base,  CgHuN,  alone. 

The  authors  consider  that  this  phenylamidopropionic  acid  is  a 
homologue  of  the  phenylamidoacetic  acid  described  by  Tiemann,  and 
that  this  phenylamidopropionic  acid  owes  it  formation  to  the  decom- 
position of  albuminoid  substances  of  the  seed,  during  germination ; 
for  ungerminated  seeds  do  not  yield  this  acid.  Further,  by  decom- 
posing the  albumin  of  pumpkin  seeds  with  hydrochloric  acid  and 
stannous  chloride,  a  small  quantity  of  this  phenylamidopropionic  acid 
appears  to  be  formed.  P.  P.  B. 

Interpretation  of  Syntheses  by  Perkin's  Reaction     By  R. 

FiTTiG  (Ber.,  14,  1824 — 1826). — In  the  preparation  of  phenylisocro- 
tonic  acid  from  benzaldehyde,  succinic  anhydride  and  sodium  succinate, 
Jayne  (Anyialen,  208,  2ll)  has  observed  the  formation  of  the  sodium 
salt  of  an  acid,  CuHioOi  (m.  p.  100°)  which,  on  heating,  is  resolved 
into  phonylcrotonic  acid  and  carbonic  anhydride.  The  same  products 
are  obtained  by  substituting  acetic  anhydride  for  succinic  anhydride  ; 
in  this  case  no  cinnamic  acid  is  formed.  The  acid,  C11H10O4,  is  mono- 
basic, and,  by  continued  boiling  with  alkalis  or  alkaline  carbonates, 
forms  a  second  class  of  salts  having  the  formula  CiiHio05M'2.  The 
author,  therefore,  considers  the  acid  to  be  a  lactonic  acid,  having  the 

constitution  CO<^__|pTT >CH.COOH.      A   similar   acid  has   also 

been  obtained  by  Pinfield  by  the  action  of  benzaldehyde  on  dry  sodium 
pyrotartrate  and  acetic  anhydride.  The  acid  is  the  next  higher  homo- 
logue of  the  above,  forming,  like  it,  two  classes  of  salts,  and  melts  at 
177°.     To  it  the  author  assigns  the  following  constitution : — 

By  dry  distillation  it  is  converted  into  a  hydrocarbon,  CioH,2  (b.  p. 
176 — 177°),  which  unites  with  bromine  to  form  a  dibromide,  CjoHijBra. 
The  acid,  C12H12O4,  combines  with  hydrobromic  acid,  forming  an  acid, 
CisHiaOiBr  (m.  p.  149°),  and  which,  when  dissolved  in  water,  is 
resolved  into  carbonic  anhydride,  hydrobromic  acid,  and  an  acid, 
CnHi^Oj  (m.  p.  112^). 

From  these  facts  the  author  considers  that  the  reaction  takes  place 
between  the  aldehyde  and  the  sodium  salt,  and  not  between  the  alde- 
hyde and  the  anhydride,  as  stated  by  Perkin.  The  anhydride  is  con- 
sidered to  act  as  a  dehydrating  agent,  otherwise  the  above  compounds 
would  have  yielded  cinnamic  acid.  Further,  the  reaction  is  attended 
by  a  condensation  similar  to  that  observed  by  Wiirtz  in  the  forma- 
tion of  aldol ;  and  therefore  by  the  action  of  sodium  acetate  and 
benzaldehyde,  phenyllactic  acid  should  be  obtained :  but  as  this  acid 
is  easily  converted  into  cinnamic  acid,  the  latter  is  obtained  as  final 
product,  from  the  manner  in  which  the  synthesis  is  conducted. 

P.  P.  B. 

Notes.  By  E.  Erlenmeter  (Ber.,  14,  1867 — 1869). — Bromacrylic 
Acid. — The  bromacrylic  acid  from  a-/3-dibromopropionic  acid  has  the 
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same  crystalline  form  as  the  acid  from  c-dibromopropionic  acid,  the 
potassium  salts  of  the  two  acids  are  identical.  Hence  there  is  no  doabt 
that  a-broinacrylic  acid  is  formed  from  both  acids. 

Cinnarm'c  Acid  JJerivativeit. — By  allowinj^  a  solution  of  cinnamic 
acid  in  acetic  acid,  saturated  with  hydrochloric  acid,  to  stand  for  two 
years,  the  author  has  obtained  ph ernjl-^-chloroprojnonic  acid,  which  can 
be  easily  recognised  by  its  property  of  g^iving  styrolene  in  the  cold 
with  sodium  carbonate.  Phenyl-a.-fi-dichlorofrropionic  acid,  formed  by 
passing  chlorine  to  saturation  into  a  solution  of  cinnamic  acid  in 
carbon  bisulphide,  crystallises  in  white  glistening?  leaflets.  With  soda 
solution  it  gives  chlorostvrolene,  thus:  CHPhCl.CHCl,COONa  = 
CHPh  :  CHCl  +  CO,  +  *NaCI.  Phentflvinylether,  CHPh  '.  CH.OEt, 
prepared  by  heating  the  chlorostyrolene  with  sodium  ethylate,  is  a 
colourless  aromatic  liquid  (b.  p.  217°,  sp.  gr.  09812).  By  heating 
with  water,  it  yields  phenylethaldehyde  and  ethyl  alcohol.  Paranitro- 
phenyl (ilycidic  acid,  formed  by  the  action  of  hypochlorous  acid  on 
sodium  paranitrocinnamatc,  is  a  crystalline  compound  ;  it  combines 
with  hydrochloric  acid  to  form  paranitrophenyl-/3-chIorolactic  acid. 

Amido-  and  Amidoino-capronitril. — By  the  action  of  hydrocyanic  acid 
on  isoamylaldehyde-ammonia,  amido-  and  imidoiso-capronitrils  are 
obtained  :  by  a  5  per  cent,  hydrochloric  acid  solution,  the  latter  may  be 
separated,  after  purification,  partly  in  the  crystalline  state  and  partly 
as  an  oil  resembling  amidoisovaleronitril  in  this  respect  (Abstr., 
1881,  85). 

Snhstituted  Quanidines. — The  hydrochloride  of  the  nnsymmetrical 
dimethylguanidine  forms  large  rhombic  crystals  unaltered  in  the  air  ; 
the  hydrochloride  of  the  symmetrical  dimethylguanidine  is  very  deli- 
quescent. The  platinochlorides  of  both  guanidines  crystallise  in  the 
triclinic  system,  but  they  can  be  distinguished  by  the  ratio.s  of  their 
angles,  their  optical  properties,  and  their  planes  of  cleavage.  The 
hydrochloride  and  platinochloride  of  the  unsymmetrical  dietliylguani- 
dine  form  clinorhombic  crystals.  The  author  has  obtained  orthotolyl- 
guanidine  by  the  action  of  orthotoluidine  hydrochloride  on  cyanamide. 

V:  H.  V. 

Derivatives  of  Mono-  and  Di-bromanisic  Acid.  By  P.  Ceespi 
((jtt^ref^a,  1881,  419 — 429). — 1.  Monobromanisates. — The  sodium 
and  ammonium  salts  were  prepared  by  saturating  the  acid  (ordinary 
modification)  with  sodium  carbonate  and  ammonia  respectively ;  the 
rest  by  double  decomposition.     The  sodium  salt, 

MeO.CfiHjBr.COONa  -|-  2H,0, 

crystallises  in  long  slender  needles,  very  soluble  in  water,  even  at 
ordinary  temperatures  ;  only  slightly  soluble  in  absolute  alcohol,  even 
when  heated  ;  more  soluble  in  alcohol  of  95°  in  the  cold  ;  very  soluble 
at  higher  temperatures.  The  ammonium  salt  decomposes  when  its 
aqueous  solution  is  boiled  or  evaporated  over  sulphuric  acid,  deposit- 
ing bromanisic  acid  in  the  form  of  a  crystalline  powder  made  up  of 
small  needles.  The  silver  salt,  CgHeBrOsAg,  is  a  white  precipitate, 
nearly  insoluble  in  cold  water,  but  soluble  in  boiling  water,  and 
separating  on  cooling  in  groups  of  slender  anhydrous  needles  which 
blacken  and  decompose  at  100°.     The  barium  salt  is  obtained  as  a 
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white  precipitate  which  dissolves  in  boiling  water,  and  crystallises 
therefrom,  in  fine  silky  needles  having  the  composition 

(C8H6Br03)2Ba  +  4H,0, 

and  giving  off  the  greater  part  of  their  water  in  a  vacuum  over  sul- 
phuric acid.  It  is  nearly  insoluble  in  cold,  and  only  slightly  soluble 
in  boiling  water ;  it  is  not  altered  by  prolonged  boiling  with  baryta- 
water.  The  calcium  salt,  likewise  obtained  by  precipitation,  separates 
on  cooling  from  solution  in  boiling  water  in  fan-shaped  groups  of  long 
slender  needles  containing  6  mols.  H3O,  part  of  which  is  given  off  over 
sulphuric  acid,  and  the  rest  at  134°.  The  magnesium  salt  separates 
from  hot  water  in  mammellated  groups  of  needles  containing  5  mols. 
HjO,  4  mols.  of  which  it  loses  in  a  vacuum,  the  fifth  at  160°.  The 
give  salt  forms  slender  needles  containing  SH^O.  The  lead  salt  is 
obtained  as  a  precipitate  nearly  insoluble  in  water,  even  at  boiling 
heat ;  it  crystallises  in  laminae  having  the  composition 

(C8H6Br03)2Pb  +  3H2O. 

The  etJiylic  ether,  prepared  by  saturating  an  alcoholic  solution  of  the 
acid  with  hydrogen  chloride,  crystallises  in  shining  needles,  slightly 
soluble  in  cold,  more  soluble  in  hot  alcohol  and  in  ether ;  melting  at 
73-5— 74°. 

Broma.nisamicle,  C6Hs(OMe).Br.CONH2,  is  prepared  by  heating  the 
other  with  a  mixture  of  1  vol.  aqueous,  and  2  vols,  alcoholic  ammonia 
at  130 — 140°  in  sealed  tubes  for  24  hours,  and  precipitating  with 
water ;  the  yield  is  however  but  small,  as  the  amide  is  partly  con- 
verted by  the  water  present  into  ammonium  bromanisate.  It  crystal- 
lises from  alcohol  in  shining  laminse,  from  benzene  in  long  slender 
needles ;  dissolves  sparingly  in  cold,  freely  in  hot  alcohol,  also  in  ether 
and  in  benzene;  melts  at  185*5°. 

Dibromanisic  acid,  C6H2Br2(OMe).COOH.  This  acid,  dis- 
covered by  Reinecke  (Bull.  Soc.  Chim.  [2],  7,  177),  is  formed, 
too-ether  with  the  monobrominated  acid,  by  heating  anisic  acid  sus- 
pended in  water  in  a  sealed  tube  at  120°,  with  rather  more  than  2  mols. 
bromine.  The  crude  product  is  saturated  with  sodium  carbonate 
mixed  with  a  little  caustic  soda,  and  the  resulting  sodium  salts  are 
easily  separated  by  fractional  crystallisation,  that  of  the  dibrominated 
acid  crystallising  out  first. 

The  free  acid,  obtained  by  decomposing  the  sodium  salt  with  hydro- 
chloric acid,  separates  from  alcoholic  solution  in  fine  prismatic  needles 
melting  at  213-5— 214-5°,  corr.  (at  207—208°,  Reinecke).  The  sodium 
salt,  C6H3Br(OMe).(COONa),  crystallises  in  needles  with  3  mols.  water, 
soluble  in  alcohol  at  95°,  and  in  water.  The  ammonium  salt  is  very 
unstable.  The  silver  salt,  CgHeBrOsAg,  obtained  by  precipitation,  is 
very  slightly  soluble  in  boiling  water,  and  crystallises  in  small  slender 
needles.  The  barium  salt,  (C8H6Br03)2Ba  +  4IH2O,  prepared  by  double 
decomposition,  crystallises  from  boiling  water  in  slender  needles, 
slio-htly  soluble  in  hot,  still  less  in  cold  water,  insoluble  in  alcohol  and 
ether.  The  calcitim  salt,  prepared  by  saturation,  is  soluble  in  cold 
water,  and  is  deposited  in  light  silky  crystals  containing  SIHjO.  The 
magnesium,   zinc,    and    lead  salts    are   white    precipitates,    insoluble 
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even  in  hot  water.  The  ethyllc  ether,  CHH5Br»03,Et,  crystallises  in 
shining  laminae,  soluble  in  alcohol,  insoluble  in  water,  melting  at 
88°  (corr.)  H.  W. 

Hydroxytolnic  and  Hydroxyphthalic  Acids.  By  0.  Jacobsen 
(J3er.,  14,  2357 — 2359). — Symmetrical  hydroxytoluic  acid  is  prepared 
by  fu.sing  sodium  metatoluenesulphonate  with  potash.  The  product 
is  acidified  with  hydrochloric  acid  and  distilled  in  a  current  of  steam. 
The  non-volatile  residue  is  heated  with  hydrochloric  acid  at  210°  for 
an  hour  in  order  to  decompose  any  a-hydroxyisophthalic  acid  which 
may  be  present,  and  the  unaltered  hydroxytoluic  acid  is  extracted 
from  the  mixture  with  ether. 

The  pure  acid  crystallises  in  needles  (m.  p.  205°)  which  are  freely 
soluble  in  water.  Unlike  its  isomerides,  this  acid  does  not  volatilise 
in  a  current  of  steam.  It  can,  however,  be  sublimed.  The  following 
salts  were  prepared : — Ca(CeH703)»  +  2H,0,  transparent  prisms, 
freely  soluble;  Sr(CHH703)j,  lustrous  prisms.  The  barium  and  mag- 
nesium salts  form  gum-like  masses.  Silver,  lead,  and  uranium  salts 
form  sparingly  soluble  crystalline  precipitates  with  this  acid.  Methyl 
hydroxijtoluate,  C8H703Me,  crystallises  in  needles  and  plates  (m.  p.  92°) 
soluble  in  alcohol  and  in  ether.  W.  C.  W, 

Derivatives  of  a-Dihydroxybenzoic  Acid.  By  J.  Zehentkr 
(Monafsh.  Ckem.,  2,  468 — 483). — Snlpho-x-dihi/drnxi/benioic  acul, 
C7HcOtS  ■{■  2H20,  is  prepared  by  heating  a-dihydroxybeuzoic  acid 
with  4  to  6  parts  of  sulphuric  acid ;  it  crystallises  in  needles,  dissolves 
readily  in  cold  water  and  hot  alcohol,  yields  a  deep  blood-red  color- 
ation with  ferric  chloride,  and  a  clear  red  coloration  with  chloi'ide 
of  lime;  it  gives  white  precipitates  with  both  normal  and  basic  lead 
acetates.  The  barium  salt,  C7H407SBa  +  2HiO,  crystallisas  in  prisms; 
the  hydrogen  barium  salt,  CuHioOuSsBa  -i-  oH.O,  forms  a  microcrys- 
talline  powder.  The  potassium  salt,  CtHjOtKo  -j-  8iH20,  crvsiallises 
in  colourless  prisms,  and  is  readily  soluble  in  water;  the  lead  salt, 
CvHiOTSPb  +  2H20,is  obtained  from  a  hot  solution  in  short  tetragonal 
prisms.  The  basic  copper  salt,  CuHaOuSjCaa  -|-  5H,0,  was  obtained 
only  as  a  green  crystalline  crust.  The  silver  salt,  CTHiOTAgjS  -|- 
2H20,  is  readily  soluble  in  water,  and  crystallises  in  brilliant  grouped 
needles. 

Dibrom-a.-dihydroxybenzoic  acid,  CiIl404Br2,  is  obtained,  together 
with  tribi'omoresorciiiol,  by  the  action  of  the  calculated  quantit)*^  of 
bromine  on  a-dihydroxybenzoic  acid  in  ethereal  ."olution  ;  it  crystal- 
lises in  colourless  needles,  is  sparingly  soluble  in  cold  water,  but 
readily  in  alcohol  and  ether.  It  melts  with  decomposition  at  214°, 
gives  a  fine  violet  coloration  with  ferric  chloride,  white  precipitates 
with  normal  and  basic  lead  acetates,  and  with  silver  nitrate.  The 
potassium  salt,  C7H204Br-.,K2  -f  S^H^O,  crystallises  in  fine  needles; 
the  calci^wl  salt,  CuHeOgBriCa  +  SIHoO,  forms  crystalline  crusts  ;  the 
basic  lead  salt,  C7H3Br204Pb,  is  a  microcrystalline  white  powder, 
insoluble  in  cold  water,  and  only  sparingly  soluble  in  hot  water. 
On  boiling  a  concentrated  aqueous  solution  of  dibrom-a-dihydroxyben- 
zoic  acid  with  water,  a  dibromoresorcinol  is  obtained  in  long  colourless 
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needles  (m.  p.  83—85°)  :  it  gives  a  faint  violet  coloration  with  ferric 
chloride,  which  soon  vanishes,  a  red-brown  precipitate  appearing  after 
a  time;  with  chloride  of  lime,  it  gives  an  intense  yellow  coloration. 
It  is  readily  soluble  in  alkalis,  and  is  reprecipitated  on  adding  an 
acid  to  the  solution.  This  dibromoresorcinol  differs  both  in  reaction 
with  ferric  chloride  and  in  melting  point  from  that  obtained  by  Hof- 
mann  from  eosin  (Ber.,  1875,  64). 

Monobrom-a.-diJiydroxy'benzoic  acid,  C7H904Br  +  H2O,  is  prepared  in  a 
similar  manner  to  the  dibrom-acid  :  it  forms  fine  prisms,  is  sparingly 
soluble  in  cold  water,  readily  in  alcohol  and  ether.  It  gives  a  violet 
coloration  with  ferric  chloride,  and  yields  white  precipitates  with  basic 
and  normal  lead  acetates,  but  not  with  silver  nitrate.  The  potassium 
salt,  C7H404BrK  +  ]|H20,  crystallises  in  concentrically  grouped 
needles ;  the  barivm  salt,  CuHsOsBraBa  +  T^HjO,  forms  brilliant 
crystals  pretty  readily  soluble  in  hot  water ;  the  copper  salt, 

CuHsBrjOsCu  +  4JH2O, 

is  obtained  on  evaporation  in  a  vacuum  in  fine  tabular  crystals  ;  the 
lead  salt  is  obtained  as  an  amorphous  precipitate ;  the  silver  salt, 
CiH404BrAg  +  H2O,  is  obtained  by  precipitation  from  a  dilute  alco- 
holic solution  as  a  microcrystalline  powder.  A.  J.  G. 

Paratoluylcarboxylic  Acid.  By  L.  Roser  (Ber.,  14,  1750 — 
1752). — The  amyl  salt  of  this  acid  has  been  obtained  by  an  applica- 
tion of  the  author's  method  (Abstr.,  1881,  31),  viz.,  by  the  action  of 
amyl  chloroxalate  on  toluene  in  presence  of  aluminium  chloride. 

Paratoluylcarboxylic  acid,  C6H4Me.CO.COOH,  is  obtained  from  the 
amyl  salt  by  decomposing  it  with  hydrochloric  acid.  It  crystallises 
from  light  petroleu&  in  large,  flat,  colourless  needles  (m.  p.  about  99°), 
easily  soluble  in  the  ordinary  solvents.  By  oxidation  with  potassium 
permanganate,  it  is  converted  into  paratoluic  acid.  With  benzene  and 
concentrated  sulphuric  acid  it  yields  reactions  similar  to  those  described 
by  Baeyer  for  isatin  (this  Journal,  36,  937),  and  by  Claisen  for 
phenylglyoxylic  acid  (Ber.,  12,  1505),  viz.,  with  these  reagents 
a  deep  red  solution  is  obtained  which  changes  to  a  bluish-violet,  and 
on  adding  water  a  red  powder  is  thrown  down,  the  alcoholic  solution 
of  which  imparts  a  rose  colour  to  silk. 

Barium  paratoluylearboxylate  is  precipitated  by  alcohol  from  concen- 
trated solutions  in  fine  lustrous  needles. 

Silver  paratoluylearboxylate  formed  by  dissolving  silver  oxide  in  the 
aqueous  solution  of  the  acid,  is  sparingly  soluble  in  cold  water,  and 
crystallises  from  hot  water  in  long  colourless  needles.  It  appears 
probable  that  ethyl  acetate  is  acted  on  by  amyl  chloroxalate  in  pre- 
sence (;f  aluminium  chloride.  The  author  is  still  engaged  with  the 
study  of  the  products  of  this  reaction.  P.  P.  B. 

Azophenyldiparasulphonic  Acid.  By  C.  Laab  (Ber.,  14,  1928 
— 1934). — By  the  oxidation  of  potassium  sulphanilate,  the  author  has 
(►btained  a  potassium  azopheuyldisulpbonate  (Abstr.,  1880,  322),  the 
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acid  of  which  is  idontical  -with  the  a-azobenzenedisulphonic  acid  ealt 
of  Limpricht  (Ber.,  14,  1856). 

The  pofassiurn  salt,  KS03.C,H4.N,.C,H4.S03K  +  2iHjO,  forms 
interlaced  twin  crystals,  or  small  aggr^ate  prisms  of  an  orange  or 
dark  red  colour :  silver  niti-ate,  barium  chloride  and  lead  acetate  give 
sparingly  soluble  crystalline  precipitat-es  in  aqueous  solutions  of  the 
salt.  By  decomposing  the  silver  salt  with  hydrochloric  acid,  the  free 
aci/l  is  obtained  in  very  deliquescent  dark  orange-red  needles  or 
])risms,  which  cannot  be  isolated  in  a  state  suitable  for  annlysi.s,  for 
the  acid  begins  to  be  decomposed  even  before  all  the  water  of  crystal- 
li.sation  is  given  off. 

The  sodium  salt  forms  orange-red  scales,  the  amvionium  salt  rectan- 
gular plates.  AzophenyldiparngnlpJionyl  chloride,  CijH«Ni(S02Cl)t, 
prepared  by  the  action  of  phosphorus  pentachloride  on  the  potassium 
salt,  crystallises  in  red  leaflets  (m.  p.  222'),  easily  soluble  in  benzene 
and  chloroform.  By  the  action  of  ammonia  on  the  acid  chloride,  the 
amide,  Ci2HgN2(SOjNHj)2,  is  formed,  crystallising  in  orange  scales 
having  a  silvery  lustre;  it  blackens  at  250°  without  melting.  Sul- 
pliauilic  acid  is  formed  on  reducing  the  potassium  salt  with  stannous 
chloride.  This  is  contrary  to  the  observations  of  Limpricht  and 
Moser,  who  obtained  hydrazol)enzenedisulphonic  acid  by  the  reduction 
of  a-azobenzenedisulphonic  acid  (cf.  supra) ;  Limpricht  and  others 
(Abstr.,  1878,  722)  have  also  observed  that  the  corresponding  dimeta- 
acid  yields  a  hydrazo-acid  on  reduction.  From  the  mother-liquors 
obtained  in  the  ])reparatiou  of  azomonoparasulphonic  acid  from  sul- 
phuric acid  and  azobenzene,  a  disulphonic  acid  may  be  isolated  identi- 
cal in  its  properties  with  the  acid  described  above ;  the  same  acid  was 
alpo  prepared  by  the  direct  action  of  sulphuric  acid  on  the  monosul- 
phonic  acid.  The  author  has  succeeded  in  preparing  anhydrous  sul- 
phanilic  acid,  crystallising  in  tetragonal  prisms,  and  a  modification  of 
potassium  sulphanilate  in  compact  needles.  V.  H.  V. 

Hydroxylation  by  Direct  Oxidation.  By  R.  Meyer  and  H. 
BoNKR  (Ber.,  14,  2391 — 2394). — The  potassium  salt  of  a-metisocy- 
nienesulphonic  acid  (described  by  Kelbe,  £er.,  13,  1157  and  1399) 
yields  metahydroxypropylsulphohenzoic  acid, 

HS03.C6H3(COOH).C3H«.OH, 

on  oxidation  with  potassium  permanganate.  The  salts  of  this  acid^o 
not  crystallise  well.  The  barium  and  lead  salts  form  microscopic 
crystals  which  do  not  contain  water  of  crystallisation. 

Methyhnandelic  acid,  CHPh(OMe).COOH,  is  prepared  by  saponify- 
ing the  ether  (b.  p.  248°)  which  is  obtained  by  acting  on  sodium 
methylate  with  methyl  phenylchloracetate.  The  acid  is  deposited 
from  light  petroleum  in  tabular  crystals  (m.  p.  71°).  The  sodium, 
barium,  and  copper  salts  of  this  acid  crystallise  in  needles  containino' 
2  mols.  H^O. 

Calcium  methylmandelate  (C9H90s)2Ca,  and  silver  methylraande- 
late,  CgHflOsAg,  crystallise  in  plates.  The  methyl  salt,  C9Hg(0Me)0i, 
is  an  oily  liquid  (b.  p.  246°).     On  oxidation  with  potassium  permanga- 
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nate,  metbylmandelic  acid  yields  phenylgljoxylic  acid,  Ph.CO.COOH, 
instead  of  a  hydroxy-acid. 

P/(e?(7/Zma«d!e7icaci<2  forms  needle-shaped  crystals  (m.  p.  1 08°),  sparincrly 
soluble  in  hot  water.  Sodium  phenylraandelate,  CuHnOsNa  +  SHaO, 
forms  needle-shaped  crystals.  The  copper  and  silver  salts  are  anhy- 
drous. Phenylmandelic  acid,  is  converted  into  phenylglyoxylic  acid  by 
oxidation  with  potassium  permanganate.  •        W.  C.  W. 

Sulphonic  Acids  of  [1  :  4]  Cymene.*  By  A.  Claus  {Ber.,  14, 
2139 — 2144). — By  a  very  careful  analysis  of  the  numbers  obtained 
from  the  salt  marked  "c,"  published  in  Spica's  original  paper  (Attt  del 
li.  Istitittto  Veneto,  7,  Serie  V,  1881),  the  author  shows  that  they  point 
not  to  a  mixture  of  the  bai'ium  cyrafsnesulphonate  (insoluble  in 
alcohol)  with  the  cymenedisulphonate,  but  to  the  cymene-/3-sulphonate 
with  some  other  substance  not  in  the  least  connected  with  the 
cymene. 

The  at!  thor  could  not  obtain  the  salt  "A"  (loc.  cit.)  by  sulphonating 
pure  cymene  (b.  p.  175°),  but  as  Spica  used  cymene  of  b.  p.  178 — 179°, 
he  thinks  that  ite  presence  (in  Spica's  experiments)  is  due  to  the 
impurities  in  the  cymene  ;  and  as  it  is  soluble  to  the  same  extent  as  the 
[1 : 3]  cymene-a-sulphonate  (Claus  and  Stii.sser,  this  Journal,  38, 
632),  suggests  that  it  is  this  salt. 

On  treating  cymene  with  eulphuric  acid,  besides  the  a-sulphonic 
acid,  there  is  always  a  small  quantity  of  the  y3-sulphonic  acid  formed. 
The  latter  is  found  in  largest  quantities  when  1  part  of  cymene  and 
6  parts  of  sulphuric  acid  are  heated  on  a  water-bath  and  frequently 
shaken  for  about  six  or  eight  hours.  The  barium  salts  of  the  acids 
produced  are  separated,  the  a-sulphonate  by -crystallising  out,  the  disnl- 
phonate  by  extracting  the  residual  mixture  with  alcohol  ;  the  pure 
(i-svlphonate  remaining  as  an  amorphous,  tenacious,  viscous  mass,  which 
can  be  drawn  out  to  threads.  It  has  a  inteisely  sweet  taste,  whilst 
the  other  sulphonate  is  bitter.  When  dried  over  sulphuric  acid,  it 
forms  a  horny  mass,  which  can  be  rubbed  down  to  a  fine  powder; 
heated  to  150^  it  loses  3  mols.  H^O.  The  formula  is  (CloHia.SOajaBa  -|- 
3H2O ;  it  is  soluble  in  water,  from  100  grams  of  an  almost  saturated 
solution  24'75  grams  of  salt  were  obtained.  Lead  [1  :  3]cymene-^- 
sulphonate  resembles  the  barium  salt  in  properties.  [1  :  3y:ymene-/i- 
sulphonic  acid  is  vei'y  soluble  in  water,  somewhat  less  so  in  alcohol, 
and.  in.solub]e  in  ether;  it  separates  from  the  syrupy  aqueous  solution 
in  granular  crystalline  aggregations  (m.  p.  130 — 131°,  uncorr.).  The 
potassium  and  sodium  salts  crystallise  with  1  mol.  H2O,  and  are  very 
soluble  in  water.  The  copper  salt,  .(CioHi.3S03)2Cu  +  H2O,  crystallises 
in  small  green  microscopic  leaflets.     The  calcium  salt, 

(C,oHi3S03)2Ca  +  2H2O, 

resembles  the  barium  salt.     The  chloride  and  amide  have  as  yet  only 
been  obtained  as  non-cry stallisable  oils.  D.  A.  L. 

*  Fox  jrevious  papers  see  this  Journal,  Abstr.,  1880,  632,  890,  and  1881,  174,  602. 
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Comenic  Acid.  By  T.  Reibstkin  (J.pr.  Ghem.  [2],  24,  276—293). 
— Comenic  acid,  prepared  and  purified  by  How's  method'  (this  Journal 
[2],  19,  177),  is  a  monobasic  hydrosy-acid,  in  which  there  are  two 
hydrogen-atoms  replaceable  by  metals. 

Ethi/l  comenate,  C5H,0...(0H).C00Et,  prepared  by  passing  hydrochlo- 
ric acid  gas  into  alcohol  in  which  finely  powdered  comenic  acid  is  sus- 
pended, melts  at  1265°,  and  not,  as  How  statesy  at  135°.  Ethjlacetyl 
comenate  (m.  p.  104'')  is  produced  when  the  ethyl  salt  is  heated  with 
acotic  anhydride  at  150°.  It  is  decomposed,  by  water,  and  gives  no 
coloration  with  ferric  chloride. 

Nitric  and  nitrous  acids  decompose  comenic  acid  if  water  is  present, 
oxalic  and  hydrocyanic  acids  being  produced.  Ethyl  nitroomenate^ 
CsH(NO..)OXOH).COOEt,  is  formed  when  ethyl  comenate  is  suspended 
in  anhydrous  ether,  and  treated  with  nitrous  acid.  It  forms  small 
yellow  needles  (m.  p.  147'');  its  aqueous  solution  is  coloured  red  by 
ferric  chloride,  and  it  forms  metallic  salts,  of  which  the  sodium,  silver, 
and  barium  salts  explodie  when  heated.  When  the  nitro-compound 
is  reduced  by  tin  and  hydrochloric  acid,  the  amido-acid, 

C5H(NHj)0,(0H).C00H, 

crystallising  with  1  mol.  H^O,  is  formed,  and  this  produces  an  indigo- 
blue  coloration  with  ferric  chloride.  Amidocomenic  acid  hydrochloride 
contains  3  mols.  HjO,  and  is  decomposed  at  110°.  If  ammonia  \» 
passed  into  an  ethereal  solution  of  comemc  acid,  the  ammonia  salt  is 
produced,  which,  treated  with  hydrochloric  acid,  is  converted  into 
comenamide,  CjHj02(OH).CONH2,  isomeric  with  comenamic  acid. 
The  potassium  salt  loses  its  molecule  of  crystalline  water,  and  is  also 
decomposed  at  100".  Ethyl  convetumnate,  prepared  according  to  How'.<* 
method,  crystallises  with  1  mol.  H-.O  and  melts  at  205° ;  the  barium 
salt  [C.,H(NH,)0(COOEt)0],Ba  +  2H2O,  is  readily  dissolved  by  hot 
water,  hut  is  soon  decomposed  into  barium  comenate,  from  which  the 
free  acid  can  easily  be  obtained.  When  bromocomenic  acid  is  heated 
with  ammonia  at  150°,  a  black  fluid  is  formed,  in  which  the  anrraonium 
comenamate  is  dissolved.  By  carefully  acidifying  the  solution  a  pre- 
cipitate of  comenamic  acid  is  obtained. 

Hydroxy covienic  ami,  C5H02(OH2)2.COOH  +  H^O,  is  produced 
when  barium  bromocomenete  is  boiled  for  a  long  time  with  excess  of 
bary ta- water ;  the  acid  crystallises  in  long  needles  with  8  mols.  H«0, 
or  in  short  prisms,  with  1  mol.  HoO.  A  small  amount  of  ferric 
chloride  added  to  the  R'queous  solution  produces  a  blue,  and  a  large 
quantity  a  red  coloration.  The  ethyl  salt  melts  at  204".  Ethyl  diacet- 
oxycomenate  is  easily  obtained  by  the  action  of  acetic  aiihydride  on 
ethyl  hydroxy  comenate  at  150°  ;  it  melts  at  75°,  and  is  slowly  decom- 
posed by  water.  The  ammonium,  barium,  and  potassium  salts  of 
hydroxycomenic  acid  have  been  prepared.  Hydroxycomenamic  acid 
has  been  prepared  by  a  process  similar  to  that  employed  for  the  pre- 
paration of  comenamic  acid  ;  it  crystallises  in  small  white  well-defined 
needles,  and  is  isomeric  with  amidocomenic  acid.  On  adding  barium 
chloride  to  its  aqueous  solutions,  or  potash  to  alcoholic  solution,  a  blue 
precipitate  is  obtained.  Hydroxycomenamic  acid,  C5H2NO(OH2)2.COOH, 
in  all  probability  bears  the  same  relationship  to  pyromecazonic  acid, 
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C5H3NO(OH)2,  that  comenamic  acid  bears  to  pyromeconic  acid, 
CsHjOiOH.  Unsatisfactory  results  were  obtained  when  hydriodic  acid 
was  allowed  to  act  on  comenic  acid,  the  acid  being  completely  decom- 
posed with  formation  of  oxalic  acid.  E,  W.  P. 

Compounds  of  the  Indigo-group.  By  A.  Baeter  (Ber.,  14, 
1741 — 174:6). — Ethyl  isatotjeuate.  This  compound  is  obtained  by  the 
action  of  concentrated  sulphuric  acid  on  ethyl  orthonitropropiolate ;  it 
crystallises  in  yellow  needles,  m.  p.  115°.  Its  formation  is  expressed 
by  the  following  'equation : — 

C6H4(N02).C :  C.GOOEt  =  CoHZ  |  \  | 

^N— acooEt. 

Isatogenic  acid  is  very  unstable,  and  cannot  be  obtained  either  from 
the  above  salt,  or  from  free  orthOnitropropiolic  acid,  as  it  is  immediately 
converted  into  isatin. 

Indoin,  C30H20N4Q5,  is  obtained  by  treating  a  solution  of  orthonitro- 
propiolic  acid  with  a  reducing  agent  {e.g.,  ferrous  sulphate).  It 
resembles  indigo,  but  differs  in  its  solubility  in  cold  sulphuric  acid, 
forming  a  blue  solution  ;  also  in  being  soluble  in  cold  aniline  and  in 
aqueous  sulphurous  acid. 

Indoxyl-compounds. — Ethyl  indoxylate,  CnHn^Oa,  obtained  by  re- 
ducing nitropropiolic  acid  with  ammonium  sulphide,  crystallises  in 
thick  prisms  (m.  p.  120 — 121°).  It  contains  a  hydroxyl  group,  and  has  the 
character  of  a  phenol.  Its  acetic  derivative  crystallises  in  white  needles 
(m.  p.  138°).  From  its  sodium  or  potassium  salt  the  ethyl  salt  has 
been  obtained,  crystallising  in  largo  colourless  crystals  (m.  p.  98°). 
Ethyl  indoxylate  is  converted  into  indigo  by  heat,  and  into  indigo- 
sulphonic  acid  by  the  action  of  strong  sulphuric  acid.  Indoxylic  acid, 
C9H7NO3,  has  been  prepared  from  the  ethyl  salt,  m.  p.  122 — 123°;  on 
exposing  an  alkaline  solution  of  it  to  the  air,  indigo  is  formed.  Ethyl- 
indoxylio  acid,  CnHuNOs,  is  obtained  from  the  ethyl  derivative  of  ethyl 
indoxylate  ;  it  crystallises  from  alcohol  in  leaflets,  m.  p.  lt>0°.  its 
alkaline  solutions  do  not  yield  indigo,  but  indigo  is  obtained  by  treating 
it  with  ferric  chloride  and  hydrochloric  acid. 

NitrosoethTjl  indoxylate,  CiiHjo(NO)N03,  is  obtained  by  the  action  of 
nitrons  acid  on  ethyl  indoxylate ;  it  crystallises  in  large  flat  golden- 
yellow  needles.  This  compound  behaves  like  nitroso-oxindol ;  it  forms 
an  amido-derivative,  which  by  ferric  chloride  and  hydrochloric  acid  is 
converted  into  isatin.     To  indoxvlic  acid  the  author  attributes  the  fol- 

lowing  constitution  : — CsH^/  |  \CH.COOH.      Its   ethyl   salt   is 

\n / 

formed  by  replacing  the  hydrogen  in  the  carboxyl  group  by  ethyl,  and 
the  ethyl  derivative  by  replacement  of  the  hydrogen  in  the  hydroxyl 
group  attached  to  the  single  carbon-atom. 

/^^^^)\  .  ,       .        .  . 

Indoxyl,  CeHi/    j  >CH2,  is   formed  by  heating  indoxylic  acid 
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above  its  melting  point,  when  it  is  decomposed  with  evolation  of 
carbonic  anhydride  and  formation  of  indoxyl.  The  same  decomposition 
is  produced  by  boiling  the  aqueous  solution  of  indoxylic  acid.  Indoxyl 
is  a  brown  oil,  volatile  in  steam,  and  imparts  a  blue  fluorescence  to 
water.  It  has  both  acid  and  basic  properties,  and  like  indoxylic  acid 
is  converted  into  indigo  by  oxidation.  Indoxyl  and  orthonitropropiolic 
acid  yield  indoin,  moreover,  indoxyl  or  indoxylic  acid  dis-solved  in 
sodium  carbonate  yields  indigo  when  acted  upon  by  nitropropiolic 
acid.  Indirubin  is  obtained  by  the  action  of  isatin  on  indoxyl,  and  the 
bromo-derivative,  CisHgBrNoOi,  when  bromisatin  is  substitated  for 
isatin.  Ethyl  indoxyl,  U6H«(Et)N0,  is  obtained  from  ethylindoxylic 
acid,  just  as  indoxyl  is  obtained  from  indoxylic  acid.  It  is  a  colourles.s 
oil,  of  an  odour  resembling  indol,  and  forms  a  crystalline  compound 
with  picric  acid.  It  is  converted  into  isatin  and  indigo  in  the  same 
way  that  ethylindoxylic  acid  is. 

Potassium  indoxylaidphmate  is  obtained  by  the  action  of  potassium 
hydrogen  sulphate  on  indoxyl ;  it  is  identical  with  that  prepared  by 
Bauniann  and  Brieger  (Zeits.  Flit/s.  Cftem.,  3,  254),  and  therefore  the 
indoxyl  formed  in  urine  is  identical  with  that  prepared  synthetically. 
The  oil  obtained  by  the  above  authors  {loc.  cit.),  and  also  by  Baumann 
and  Tiemaun  (this  Journal,  36,  806,  935),  by  treating  the  potassium 
indoxylsulphonate  with  hydrochloric  acid,  is  indoxyl.  P.  P.  B. 

Substituted  Derivatives  of  Benzidine  and  Diamidoditolyl. 

By  W.  Miciii.Eit  aud  S.  Patiinson  (Ber.,  14,  2101 — 2107).— By  heat- 
ing dimethylauiliue  with  about  three  times  its  weight  of  concentrated 
sulphuric  acid  at  180 — 210"',  water  and  sulphurous  acid  are  given  off, 
and  tetramethylbenzidine  is  formed.  This  change  may  be  explained 
tiius :  at  tirst  dimethylanilinesulphonic  acid  is  formed,  which  reacts 
with  a  further  quantity  of  dimethylaniline,  according  to  the  equation, 
SO3H.C0H1.NMe2  -t-  PhNMe,  =  H,0  +  SOj  +  Me,N.C,H».C.H4.NMe.,. 
The  crude  product  of  the  reaction  is  distilled  in  a  current  of  steam  to 
separate  the  unattacked  dimethylaniline,  and  tetramethylbenzidine  is 
left  as  a  flocculent  mass,  which,  after  suitable  purification,  is  obtained 
in  colourless  crystals  (m.  p.  195°),  sparingly  soluble  in  cold  alcohol  and 
ether,  easily  soluble  in  hot  alcohol.  Tetramethylbenzidine  is  a  biacidic 
base,  and  forms  di-halo'id  salts,  crystallising  in  white  needles.  The 
same  base  may  also  be  obtained  by  the  oxidation  of  dimethylaniline 
with  lead  peroxide,  but  the  yield  is  small.  On  dissolving  benzidine  in 
methyl  alcohol,  and  heating  it  with  methyl  iodide  in  seiJed  tubes,  a 
tetrammonium  iodide  of  formula  MejN.CsHi.CsH^.NMejI  is  ob- 
tained, crystallising  in  white  needles  (m.  p.  263°).  The  corresponding 
chloride  forms  white,  and  the  platinochloride  golden-coloured  crystals. 
On  distilling  the  tetra-ammonium  iodide  with  soda-lime,  it  is  decom- 
posed into  tetramethylbenzidine  and  methyl  iodide.  The  action  of 
sodium  nitrite  on  tetramethylbenzidine  gives  rise  to  a  dinitro-derivative, 
which  on  reduction  with  tin  and  hydrochloric  acid,  yields  diamido- 
tetramethylbenzidine, 

H.,N  NH,       (HaN), 

NCeHs.CsHs/  or  ^CsH^.CeHi.NMe,, 

Me,N/  ^NMej        MeaN^ 
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"whicli  crystallises  in  white  leaflets  (m.  p.  168°).  The  liydroiodide  and 
hydrochloride  of  this  base  crystallise  in  needles,  sparingly  soluble  in 
water ;  the  platinochloride  is  a  golden  powder.  By  a  reaction  similar 
to  that  described  above,  a  tetrethylbenzidine  is  obtained,  crystallising 
in  white  needles  (m.  p.  85°),  and  identical  with  the  tetrethylbenzidine 
prepared  directly  by  P.  W.  Hofmann  from  benzidine. 

By  a  similar  process  tetramethyldiamidoditolyl  is  obtained  from 
dimethylparatoluidine  ;  Ihis  base  crystallises  in  white  needles,  insoluble 
in  water,  soluble  in  alcohol  and  ether;  its  composition  is  expressed  by 
the  formula  Me^N.CeHaMe.CeHsMe.NMe^.  V.  H.  V. 

Two  Isomeric  Dibenzyldicarboxylic  Acids.  By  C.  L.  Reimer 
(Ber.,  14,  1802 — 1808). — These  isomeric  acids  are  obtained  by  re- 
ducing an  alcoholic  solution  of  stilbenedicarboxylic  anhydride  with 
sodium-amalgam,  and  are  separated  by  the  difEerence  in  solubility  of 
their  barium  salts. 

a-Dibenzyldicarboxylic  acid,  which  ia  obtained  from  the  less  soluble 
barium  salt,  crystallises  from  water  in  thick  prisms  containing  2  mols. 
H2O ;  the  crystals  melt  at  18.3°,  and  after  the  water  is  expelled  it  soli- 
difies to  melt  again  at  222°.  This  acid  is  identical  with  that  described 
by  Franchimont  (Ber.,  5,  1048).  Its  salts  are  all  sparingly  soluble  in 
water.  The  ethyl  salt,  Ci4Hio(COOEt)2,  crystallises  in  silvery  needles 
(m.  p.  84 — 85°).  A  dinitro-derivative,  Ci6Hi204(N02)2,  has  been  pre- 
pared ;  it  is  soluble  in  hot  water,  alcohol,  and  acetic  acid,  and  is 
described  as  a  resinous  solid :  dried  over  sulphuric  acid,  it  retains 
1  mol.  H2O,  which  it  loses  at  100 — 150°,  and  when  anhydrous  melts 
at  226°. 

fB-Dihenzyldicarboxylic  acid  is  obtained  from  the  more  soluble  barium 
salt.  It  crystallises  from  alcohol  in  small  needles  (m.  p.  229°),  which 
are  insoluble  in  water,  and  only  sparingly  soluble  in  benzene  or  glacial 
acetic  acid.  Its  salts  are  more  soluble  than  those  of  its  isomeride.  The 
ethyl  salt  forms  small  needles  (m.  p.  136°),  easily  soluble  in  hot,  less 
soluble  in  cold  alcohol.  The  dinitro-derivative  (m.  p.  242°)  is  in- 
soluble in  water,  and  sparingly  soluble  in  alcohol. 

These  isomerides  may  be  converted  into  one  another,  the  a-acid 
when  heated  with  hydrochloric  acid  forming  the  /3-acid,  and  the  latter 
when  heated  with  baryta-water  being  reconverted  into  the  a-acid. 
Both  acids  when  distilled  with  lime  yield  distilbene  and  dibenzyl,  and 
are  both  oxidised  with  difficulty  by  potassium  permanganate  or 
chromic  mixture.  Both  acids  when  heated  with  strong  sulphuric 
acid  lose  2  mols.  H2O,  forming  dibenzyldicarbonide,  (C16H10O2),  m.  p. 
202°. 

The  constitution  of  the  dibenzyldicarboxylic  acids  is  represented 
by  the  following  formulae : — 

C00H.(CHPh)2.C00H.  CH2Ph.CPh(COOH)2. 

a-Dibenzyldicarboxylic  acid.  /3 -Dibenzyldicarboxylic  acid. 

P.  P.  B. 
A  Phenylenecarboxylic  Ether.    By  K.  Bienbaum  and  G.  Luritc 
(Ber.,  14,  1753 — 1755). — A  compound  having  the  composition  C7H4O3 
is  obtained  by  heating  resorcinol,  cyanuric  acid,  and  zinc  chloride 
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together  at  200°.  This  compound  is  insoluble  in  water;  it  dissolves 
in  alcohol  with  a  red  colour,  and  is  precipitated  by  water  from  its 
alcoholic  solutions  as  a  red  powder.  It  dissolves  in  alkalis,  forming  a 
green  fluorescent  solution,  the  fluorescence  being  destroyed  by  acids. 
When  dissolved  in  glacial  acetic  acid  and  treated  with  bromine,  it 
yields  a  compound  having  the  formula  C'TBr^Os.  This  compound  is 
also  obtained  by  acting  on  resorcinol  with  carbonyl  dichloride,  and 

hence  its  constitutional  formula  is  C«H4<^q>-C0.     Its  formation  from 

cyanuric  acid  is  explained  by  supposing  the  cyanuric  acid  to  be 
decomposed  into  cyanic  acid,  and  then  the  following  reaction  to  take 
place : — 

CNOH  +  CeH4(0H),  =  CH*  I  O, !  CO  +  NH,. 

Not  only  was  an  evolution  of  ammonia  observed  daring  the  reaction, 
but  it  was  also  found  in  the  product  of  the  reaction.  It  is  also 
probable  that  some  of  the  cyanuric  acid  is  decomposed  into  ammo- 
nia and  carbonic  anhydride  by  the  water  combined  with  it  as  water 
of  crybtallisation,  or  the  water  in  the  zinc  chloride.  The  carbonic 
anhydride  thus  formed  reacts  with  the  resorcinol  to  form  the  pheny- 
lenecarbouic  ether  and  water.  P.  P.  B. 

Preparation  of  Paramidostyrene  and  Paracoumaric  'Acid 
from  Paranitrocinnamic  Acid.  By  G.  Bender  (i^er.,  14,  2359 — 
23(31). — When  ethyl  paninitrocinnamate  is  reduced  with  tin  and 
hydrochloric  acid,  paramidocinnamic  acid  and  paramidostyrene, 
Cr.H4(NHi).C2H3,  are  produced.  The  latter  is  insoluble  in  alkalis,  but 
dissolves  in  alcohol  and  in  ether. 

Attempts  to  convert  paramidocinnamic  acid  into  paracoumaric  acid 
were  unsuccessful.  W.  C.  W. 

Carbostyril.     By  P.  Friedlandeb  and  H.  Ostermaier  (Ber.,  14, 

1916 — 1921). — The  authors  allude  to  the  interest  attaclied  to  carbo- 
styril and  its  derivatives  from  their  intimate  connection  with  quinoline. 
Carbostyril  is  best  prepared  by  the  reduction  of  ethyl  orthonitro- 
cinnamate  by  ammonium  sulphide  in  alcoholic  solution ;  quantities  of 
t)xycarbostyril  are  formed  at  the  same  time,  varying  with  the  con- 
ditions of  the  reaction.  Pure  carbostyril  melts  at  198 — 199°  (Abstr., 
1881,  171)  ;  with  the  alkalis  and  alkaline  earths  it  forms  crystalline 
salts,  which  are  decomposed  by  carbonic  acid.  Ethyl-carbostijril, 
CgHgNOEt,  is  obtained  by  the  action  of  ethyl  iodide  on  the  potassium 
salt  of  carbostyril,  and  can  be  separated  from  the  crude  product  by 
distillation  in  a  current  of  steam.  It  is  a  colourless,  thick  oil,  boiling 
at  250°  with  slight  decomposition,  and  has  basic  properties,  dissolving 
in  mineral  acids  with  formation  of  deliquescent  salts ;  with  platinic 
chloride,  it  gives  a  soluble  crystalline  platinochloride,  and  with  potas- 
sium ferrocyanide  a  sparingly  soluble  crystalline  precipitate  of  ethyl- 
carbostyrii  ferrocyanide.  Oxyrarbostijril,  C9H7NO2,  prepared  by  the 
process  mentioned  above,  resembles  carbostyril  in  its  properties ;  it 
melts  at  190°,  and  sublimes  in  delicate  needles.  It  is  a  strong  mono- 
basic acid  and  decomposes  the  carbonated.    The  salts  of  the  alkali-metals 


202  ABSTRACTS  OF  CHEMICAL  PAPERS. 

are  readily  soluble,  but  the  salts  of  the  heavy  metals  are  insoluble 
precipitates.  A  characteristic  test  for  oxycarbostyril  is  the  deep 
red  colour  formed  when  its  aqueous  solution  is  heated  with  nitric 
acid.  On  heating  carbostyril  with  baryta  a  strong  odour  of  indol  is 
noticeable. 

Mhyloxycarhostyril,  CgHgEtNOj,  prepared  by  the  action  of  ethyl  iodide 
on  the  potassium  salt  of  oxycarbostyril,  forms  long  thick  prisms 
(m.  p.  73°),  insoluble  in  water,  soluble  in  most  other  menstrua. 
Ethyloxycarbostyril,  like  ethylcarbostyril,  acts  as  a  strong  base,  form- 
ing crystalline  hygroscopic  precipitates  with  mineral  acids.  Oxy- 
carbostyril is  easily  oxidised  by  alkaline  permanganate,  forming  ortho- 
nitrobenzoic  acid ;  carbostyril  under  the  same  conditions  gives  a 
substance  resembling  isatin  in  its  characteristic  reactions. 

V.  H.  Y. 

Some  New  Aromatic  Hydrocarbons.  By  G.  Goi.dschmidt 
(Monafsh.  Chem.,  2,  432 — 447). — The  author  has  applied  Zincke's 
method  for  the  synthesis  of  hydrocarbons  (heating  benzyl  chloride 
with  an  aromatic  hydrocarbon  and  powdered  zinc)  to  the  higher 
series  of  aromatic  hydrocarbons,  the  only  previous  result  in  this 
direction  being  the  synthesis  of  benzyl-naphthalene  by  Frote  {Gompt. 
rend.,  76,  639;  this  Journal,  1873,  891). 

Parabenzyl-dvphetiyl,  CHiPh.CsHiPh,  is  prepared,  together  with  iso- 
benzyl-diphenyl  by  heating  diphenyl,  benzyl  chloride,  and  zinc  at 
100°.  It  crystallises  from  alcohol  in  plates,  and  from  hot  glacial 
acetic  acid  in  flat  needles  ;  it  is  readily  soluble  in  alcohol  and  ether, 
melts  at  85°,  and  boils  at  285 — 286°  in  a  vacuum.  On  oxidation 
with  chromic  acid  in  glacial  acetic  acid,  it  yields  'paraphenylhenzo- 
phenone,  CeHj.CO.CeHiPh,  which  crystallises  in  fine  colourless  scales, 
melts  at  104'',  is  readily  soluble  in  alcohol,  and  is  reduced  to  the 
parent  hydrocarbon  by  nascent  hydrogen.  On  oxidation,  this  ketone 
is  convei'ted  into  benzoyl-benzoic  acid,  in  which  the  benzoyl  and  car- 
boxyl-groups  are  known  to  be  in  the  para-position. 

Isubenzyldiphe7iyl,  C19H16,  obtained  as  above  is  more  readily  soluble 
in  all  solvents  than  its  isomeride,  and  often  exhibits  the  phenomenon 
of  surfusion  on  separating  from  solution.  It  crystallises  in  mono- 
symmetrical  needles,  melts  at  54°,  and  boils  at  283 — 287°  in  a  vacuum. 
As  it  is  completely  burnt  to  carbonic  anhydride  and  water,  on  oxida- 
tion it  is  probably  an  ortho-compound. 
CH.Ph.CfiH- 

Benzylfluorene,  \        yCHs,  is  prepared  by  heating  fluorene, 

C6H4 
zinc,  and  benzyl  chloride;  it  crystallises  in  white  plates  (m.  p.  202°). 
The  small  amount  obtained  precluded  further  examination. 

Benzylphenanthrene,  C21H16,  crystallises  in  brilliant  needles,  (m.  p. 
155 — 156°),  sparingly  soluble  in  alcohol,  more  readily  in  benzene. 
On  oxidation,  it  yields  benzoic  acid  and  phenanthraquinone. 

On  heating  stilbene  and  benzyl  chloride  with  zinc,  the  only  crys- 
talline product  obtained  was  anthracene.  A.  J.  G. 

Purification  of  Naphthalene.  By  G.  Lunge  (Ber.,  14,  1754 — 
1757). — The  author  recommends  the  following  method  of  purification. 
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The  crude  naphthalene  is  stirred  up  with  5  to  10  per  cent,  of  its 
weiglit  of  sulphuric  acid  (sp.  gr.  66");  to  this  is  added  gradually 
fiuely-powdered  manganese  dioxide  or  dried  Weldon-mud,  amounting 
to  about  5  per  cent,  of  the  weight  of  naphthalene,  and  then  the  whole 
is  heated  on  a  water-bath  until  the  action  ceases.  When  cold  the 
cake  of  naphthalene  is  removed  and  repeatedly  melted  under  water, 
then  under  water  containing  a  little  soda,  and  finally  under  water 
again.  The  naphthalene  obtained  in  this  way  and  subsequently  dis- 
tiled  remained  perfectly  white  for  eight  or  nine  months. 

P.  P.  B. 

Action  of  Bromine  on  Naphthalene.  By  G.  Magatti  {Oazzettn, 
1881,  3^7— 3o9). — Laurent,  by  treating  naphthalene  with  bromine, 
obtained  a  mono-  and  a  di-bromonaphthalene.  Glaser,  aeveral  years 
afterwards,  by  acting  on  1  mol.  naphthalene  with  2  mols,  bromine, 
obtained  two  dibromonaphthalenes,  one  (identical  with  that  of  Laurent) 
melting  at  81°,  the  other  at  76".  Jolin  also  obtained  two  dibromo- 
dcrivatives,  viz.,  that  of  Laurent,  and  another  melting  at  60*5 — 61°. 
Guareschi  about  the  same  time  confirmed  Glaser's  results,  but  observed 
that  the  compound  melting  at  76°  has,  when  impure,  a  lower  melting 
point,  viz.,  71°,  a  result  which  so  far  confirms  that  of  Jolin  as  to 
indicate  the  existence  of  a  dibromonaphthalene  melting  below  76°. 

To  throw  further  light  on  these  comp>ounds,  the  author  of  the 
present  paper  added  bromine  (750  g.)  drop  by  drop  to  naphthalene 
(300  g.),  confained  in  a  large  flask  surrounded  by  cold  water,  and, 
after  the  evolution  of  hydrogen  bromide  had  ceased,  treated  the  pro- 
duct with  boiling  alcohol,  which  dissolved  a  brown  oil  (probably  mono- 
bromonaphthalene,  b.  p.  285°),  leaving  a  residue  which  dis.solved  in 
ordinary  alcohol  at  boiling  heat,  the  solution,  while  still  warm,  depo- 
siting crystals  which,  after  two  recrystallisations,  melted  exactly  at 
81°.  The  mother-liquors  yielded  a  small  additional  quantity  of  the 
same  compound,  and  when  further  concentrated  and  left  to  cool,  depo- 
sited crystalline  masses,  which  began  to  melt  at  67°,  but  were  not 
entirely  fused  till  the  temperature  was  raised  to  90°.  This  substance 
exhibited  nearly  the  same  properties  even  after  rejieated  crystallisation 
from  alcohol;  but  on  dissolving  it  in  glacial  acetic  acid,  and  leaving  the 
solution  to  cool,  white  scales  were  deposited,  which,  after  several  re- 
crystallisations,  melted  constantly  at  1 20°.  The  substance  thus  obtained 
is  a  dibromonaphthalene,  very  readily  soluble  in  ether,  moderately 
soluble  in  alcohol,  sparingly  in  glacial  acetic  acid ;  it  is  identical  with 
that  which  Jolin  obtained  by  the  action  of  phosphorus  pentabromide 
on  a-dinitronaphthaleue,  and  apparently  also  with  that  which 
Darmstadter  u.  Wichelhaus  prepared  by  the  action  of  bromine  on  a- 
naphthalenesulphonic  acid. 

After  the  removal  of  this  modification  (designated  as  7),  the  acetic 
solution  deposited,  on  concentration,  mammellated  groups  of  needles, 
(m.  p.  07 — 76°),  apparently  consisting  of  a  mixture  of  two,  and  possibly 
a  greater  number  of  dibromonaphthalenes.  H.  W. 

Preparation  of  a-Naphthaquinone.  By  C.  Liebermann  (Ber., 
14,  1795 — 1796). — In  a  former  communication  (Ber.,  14,  1315)  the 
author  has  described  a  method  for  preparing  y3-uaphthaquinone  from 
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/3-naphthol-orange.  The  isomeride  of  this  latter  compound,  viz.,  a- 
Tiaphthol-orange,  which  is  the  sodium  salt  of  the  benzenesulplionic 
acid  of  azo-a-naphthol,  SO3H.C6H4.N2.C10HBOH,  may  in  a  similar 
manner  be  converted  into  a  a-naphthaquinone.  The  yield  of  a-naphtha- 
quinone  is  about  40  per  cent,  of  the  theoretical  quantity. 

P.  P.  B. 
Constitution  of  /3-NaphthaqTJinone.  By  P.  Jacobsen  (Ber.,  14, 
1791  — 1795). — /3-Naphthaquinone  may  be  obtained  from  nitro-/^- 
acetonaphthalide.  In  order  to  determine  the  constitution  of  /3-naph- 
thaquinone,  the  author  has  converted  nitro-/S-acetonaphthalide  into 
nitro-^-naphthylamine  by  acting  on  the  former  with  alcoholic  potash. 
By  the  diazo-reaction,  the  latter  compound  yields  a-nitronaphthalene, 
thus  showing  that  the  nitro-yS-acetonaphthalidio  contains  the  nitro- 
group  in  the  a-position.  Further,  since  phthalic  acid  is  obtained  by 
oxidising  /3-naphthaquinone,  it  i»  evident  that  the  nitro-  and  amido- 
groups  contained  are  in  the  same  benzene  nucleus.  Hence  the  con- 
stitutionof  nitro-;8-acetonaphthalide  may  be  expressed  by  the  formula 
(I)  NHAc :  NO2  =  [3  :  4],  or  (II)  NO, :  NHAc  =  [1 :  3].  If  the  for- 
mula I  be  correct,  then  this  compound  on  reduction  would  yield  an 
anhydro-base.  The  author  has  reduced  nitro-jS-acetonaphthalide,  and 
has  obtained  the  hydrochloride   of   ethenyl-a-jS-naphthylenediamine, 

N 
CioH6<f    \CMe,HCl,  thus  proving  the  correctness  of  the  formula  I. 

Hence  j8-naphthaquinone  will  probably  have  the  constitution  assigned 
to  it  by  Liebermann,  viz.,  that  of  an  a-|S-ortho-derivative  0  :  O  =  [1 : 2], 

P.  P.  B. 

a-Naphthaquinoneanilide  and  its  Derivatives.  By  C.  Baltzkr 
(Ber.,  14,  1899—1905). — The  author  at  the  outset  alludes  to  the  con- 
stitutional  formula  proposed  by  Plimpton  for  the  aniline  derivative  of 
naphthaquinone  (this  Journal,  Trans.,  1880,  636).  The  more  recent 
reaearches  of  Zincke  and  Wiilping  on  thymoquinone  and  of  Plimpton 
himself  have  shown  that  the  amine-grouping  takes  the  place  of  a 
hydrogen- atom,  and  the  oxygen-atom  affinities  remain  unaltered 
(Ber.,  14,  92).  Therefore,  the  third  formula  proposed  by  Plimpton, 
NHPh.CioH502,  is  the  more  probable.  a-Naphthaquinoneanilide 
behaves  as  thymoquinone  in  yielding  hydroxynaphthaquinone  and 
aniline  on  boiling  with  acids  or  alkalis.  The  ethoxynaphthaquinone, 
C10H3.O2.OEt,  prepared  from  the  silver  salt  and  ethyl  bromide,  crys- 
tallises in  long  golden  needles  (m.  p.  126°).  By  the  action  of  bromine 
on  naphthaquinoneanilide,  a  dibromo-derivative  is  obtained,  which  crys- 
tallises in  deep-red  needles  (m.  p.  238 — 240°).  On  boiling  the  dibromo- 
derivative  with  dilute  alkalis,  it  is  converted  into  parabromaniline  and 
a  bromoxyquinone  (identical  with  that  obtained  by  Merz  and  Diehl, 
Abstr.,  1878,  736).  This  shows  that  the  dibromnaphthaquinone- 
anilide  has  the  constitution,  C6H4Br.CioH4Br02. 

Hibromonaphthaquinoneanilide,  when  heated  for  a  long  time  with 
concentrated  alcoholic  potash,  gives  a  monobromo-derivative, 
CsHiBr.NHC.oHsOa,  in  red  needles  (m.  p.  266—269°),  which  readily 
decompose  into  parabromaniline  and  hydroxyquinone.  The  same 
monobromonaphthaquinoneanilide  is  produced  by  the  action  of  para- 
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bromaniline  and  hydroxyqainone,  but  bromoxyqainone  and  aniline 
yield  an  isomeride,  NHPh.CmHiBrOj,  crystallising  in  ruby-red  four-  or 
eight-sided  prisms  (m.  p.  165°). 

By  dissolving  naphthaqninoneanilide  in  nitric  acid,  a  monitro- 
denvative,  NH(CoH4.N02).CioH50j,  is  obtained  in  red  needles,  which 
do  not  melt  even  at  270°.  It  can  be  decomposed  by  alcoholic  sn\- 
phnric  acid  into  hydroxynaphthaquinone  and  paranitraniline,  from 
which  it  can  again  be  built  up  by  boiling  for  some  time  in  alcoholic 
solution.  By  reduction  of  the  nitro-derivative,  phenylenediamine- 
naphthaquinone,  NH(C6H4NHj),CioH602,  is  obtained  in  blackish  needles 
(m.  p.  175-177°).  V.  H.  V. 

Dihydroxynaphthalene.  By  A.  Weber  (Ber.,  14,  220C— 2210). 
— In  tlic  first  portion  of  this  paper,  the  author  gives  an  account  of 
the  best  method  of  preparation  of  dihydroxynaphthalene  from  the 
crude  calcium  snlt  of  naphthalenedisulphonic  acid,  obtained  by 
the  process  of  Ebcrt  and  Mertz  from  naphthalene  and  concentrated 
sulphuric  acid  (Ber.,  4,  609  ;  comp.  also  Armstrong  and  Graham, 
Trans.,  1881,  139)-  It  appears  that  the  best  yield  (95  per  cent,  of  that 
required  liy  theory)  was  obtained  when  not  too  large  quantities  of  the 
calcium  salt  were  fused  with  soda  in  an  atmosphere  of  hydrogen. 
Dihydroxynaphthalene  shrivels  up  and  becomes  dark  when  heated  in 
the  air  to  170°,  and  melts  at  184°.  On  working  in  an  atmosphere  of 
hydrogen,  it  melts  at  184°,  remaining  white  thn)ughout  the  operation. 
On  heating  dihydroxynaphthalene  with  concentrated  sulphuric  acid  at 
120°,  a  sulphonic  acid  is  formed.  At  a  rather  higher  temperature 
(160 — 180°)  sulphurous  anhydride  is  given  ofF  and  a  dark  ma.«;H  is  left. 
This  dissolves  in  alkalis  with  formation  of  a  cherry-red  solution,  from 
which  acids  precipitate  a  red  flocculent  substance,  capable  of  dyeing 
silks  and  wools.  A  similar  dye-stuff  is  obtained  when  dihydroxy- 
naphthalene is  heated  with  zinc  chloride  or  concentrated  hydrochloric 
acid.  It  is  probable  that  the  constitution  of  this  substance  is  analogous 
to  the  complex  resorcinol  ethers  obtained  by  Barth  (Abstr.,  1878,  61). 
IHmethoxijnapIithaleiie,  CioHf(OMe)o,  prepared  by  heating  a  mixture 
of  dihydroxynaphthalene,  methyl  iodide,  potash,  and  methyl  alcohol, 
forms  white  leaflets  (m.  p.  134°).  The  dtaceti/l-denvative,  CioHgfOAc)^, 
from  dihydroxynaphthalene  and  acetic  chloride,  forms  glistening 
leaflets  (m.  p.  129°),  and  the  dibeiizoijl- derivative,  CioH8(OBr)2,  prepared 
by  a  similar  process,  crystallises  in  leaflets  (m.  p.  138 — 139°),  soluble 
in  alcohol.  V.  H.  V. 

Synthesis  of  Naphthylacrylic  Acid.  By  F.  Lugli  {Gazzetta, 
1881,  393 — 396). — The  action  of  au  organic  anhydride  mixed  with  a 
sodium  salt  on  an  aromatic  aldehyde  (Perkin's  reaction),  which  has 
already  led  to  the  synthesis  of  ciimamic  (phenyl-aci-ylic)  acid,  and 
several  of  its  analogues,  has  been  applied  by  the  author  to  the  forma- 
tion of  naphthylacrylic  acid,  namely,  by  the  action  of  acetic  anhydride 
mixed  with  sodium  acetate  on  naphthaldehyde,  according  to  the  equa- 
tion : 

Ck,H,.CH0  n-  (CH3.CO)20  =  CH3.COOH  -f-  CioH,.CH :  CH.COOH. 
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The  aldehyde,  prepared  by  heating  a  mixture  of  naphthoate  and 
formate  of  calcium,  was  heated  for  about  10  hours  at  160 — 180°  with 
half  its  weight  of  sodium  acetate  and  10  times  its  weight  of  acetic 
anhydride,  till  the  liquid  on  cooling  solidified  to  a  yellow  homogeneous 
mass  of  the  new  acid,  which,  after  purification  by  a  process  for  which 
we  must  refer  to  the  original  paper,  was  obtained  in  the  form  of  a 
white  mass  having  a  nacreous  lustre.  It  is  very  slightly  soluble  in 
cold,  much  more  freely  in  boiling  water,  dissolves  also  in  alcohol, 
very  readily  in  ether,  and  separates  from  the  alcoholic  solution  in  a 
mass  of  needle-shaped  crystals.  It  melts,  without  decomposition,  at 
205 — 207°,  and  is  but  slightly  volatile.  The  silver  salt  is  white  and 
somewhat  altered  by  exposure  to  light.  H.  W. 

Mononitro-  and  Dinitro-pyrene  and  Amidopyrene.    By  G-. 

GoLDSCHMiEDT  (Monatsh.  Chem.,  2,  580 — 586). — The  two  nitro-deriva- 
tives  were  obtained  by  adding  very  dilute  sulphuric  acid  in  a  slow 
stream  to  an  ethereal  solution  of  pyrene  floating  on  a  concentrated 
aqueous  solution  of  potassium  nitrite,  leaving  the  dark  red  liquid  in 
a  corked  flask  over  night,  then  distilling  off  the  ether,  and  trpating 
the  dark  yellow  residue  with  a  warm  mixture  of  equal  parts  of  alco- 
hol and  chloroform,  which  left  undissolved  a  small  quantity  of  sub- 
stance having  a  light  yellow  colour.  This  product,  which  dissolved 
with  great  difficulty  in  alcohol,  and  only  in  large  quantities  of  ether, 
chloroform,  or  benzene,  was  recrystallised  from  the  last-mentioned 
solvent,  which,  however,  on  cooling,  deposited  only  a  small  quantity 
of  the  compound  in  small  yellowish-green  spherical  masses  ;  the 
remainder  was  precipitated  by  alcohol  as  a  light  yellow  crystalline 
powder,  which,  after  being  separated  by  filtration  and  repeatedly 
boiled  with  alcohol,  appeared  under  the  microscope  as  a  homogeneous 
mass  of  small  needles. 

The  compound  thus  obtained  is  dinitropyrene,  Ci6H8(l»r02)2. 
When  pure  it  begins  to  turn  brown  at  about  200°,  and  decomposes 
slowly  on  further  heating,  so  that,  as  observed  by  Graebe,  who  ob- 
tained this  body  by  treating  pyrene  with  nitric  acid  of  sp.  pr.  1'45 
{Annalen,  158,  292),  its  melting  point  cannot  be  exactly  determined  ; 
it  is,  however,  certainly  higher  than  240°. 

The  solution  filtered  from  the  dinitropyrene  deposited  a  consider- 
able quantity  of  small  orange-yellow  needles,  which  after  eight  or  ten 
recrystallisations  from  a  larger  quantity  of  alcohol,  acquired  a  pure 
yellow  colour,  melted  constantly  at  148 — 149°,  and  gave  on  analysis 
the  composition  of  mononitropyrene,  C16H9.NO2.  The  red  colour 
of  the  solutions  is  due  to  a  more  soluble  substance  which  remains  in 
the  last  mother-liquors,  and  is  left  on  evaporation  as  a  semi-soft, 
greasy,  non-crystalline,  almost  black  mass,  small  quantities  of  which 
dissolve  in  aqueous  sodium  carbonate,  and  are  precipitated  therefrom 
by  hydrochloric  acid  in  red  flocks. 

Amidopyrene,  C10H9.NH2,  is  formed  as  a  hydrochloride  when  mono- 
nitropyrene is  boiled  with  hydrochloric  acid  and  tin,  and  is  found 
in  the  precipitate  formed  on  treating  the  product  with  hydrogen 
sulphide.  On  exhausting  this  precipitate  with  alcohol,  an  amber- 
yellow  filtrate  is  obtained,  exhibiting  when  hot  and  concentrated,  a 
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faint  blue  fluorescence,  which  becomes  stronger  on  dilution,  and  is 
exhibited  with  peculiar  beauty  by  thin  layers  of  the  liquid.  The  alco- 
holic solution  on  cooling  deposits  the  amidopyrene  hydrochloride, 
CioH9CNH2),HCl,  in  fine  moderately  large  needles,  having  a  faint 
yellowish  colour.  The  alcoholic  solution  stains  deal  shavings  deep  red. 
The  hydrochloride  does  not  form  a  double  salt  with  stannous  chloride. 

The  free  base,  obtained  by  decomposing  the  hydrochloride  with 
aqueous  ammonia,  and  purified  by  dissolving  it  in  alcohol  and  boiling 
the  solution  with  animal  charcoal,  separates  on  diluting  the  liquid 
with  water,  mostly  in  highly  lustrous  quadi-atic  laminoe,  which  aggre- 
gate on  the  filter  in  metallically  shining  films;  sometimes  also  it  is 
obtained  in  flat  needles.  It  melts  at  116°;  dissolves  very  easily  in 
alcohol,  benzene,  ether,  and  chloroform:  water  dissolves  only  traces 
of  it.  It  exhibits  a  blue  fluorescence,  stronger  even  than  that  of  the 
hydrochloride,  and  increasing  in  brightness  as  the  solutions  are  more 
dilute. 

The  normal  sulphate,  2Ci6H9NH2,HjS04,  is  formed  on  mixing  an 
alcoholic  solution  of  the  base  with  dilute  sulphuric  acid,  and  separates 
as  a  glittering  precipitate,  which  exhibits  a  very  light  pistachio-green 
colour  when  collected  on  a  filter,  and  is  seen  under  the  microscope  to 
bo  made  up  of  perfectly  regular  square  lamince.  H.  W. 

Behaviour  of  the  Hydroxyqmnone,  Ci8H9(OH)02,  on  Oxida. 
tion.  By  A.  Bueuer  and  K.  Zincke  (Ber.,  14,  1806— 1898).— From 
the  hydrocarbon,  CigHii,  the  authors  have  obtained  the  corresponding 
quinone,  CieHioOa,  and  hydroxyquinone,  Ci«H,(0H)02  (Abstr.,  1879, 
327  ;  1880,  665).  For  the  hydrocarlwn,  the  formula  Ph^.C^H,  has 
been  proposed,  for  the  quinone  PhjC^O,,  and  for  the  hydroxyquinone 
OH.CeH^Ph.CiOj.  In  confirmation  of  these  views,  it  was  found  that 
both  the  hydrocarbon  and  the  quinone  yielded  the  theoretical  quantity 
of  benzoic  acid  on  oxidation,  but  that  the  hydroxyquinone  yielded 
phthalic  acid  together  with  benzoic  acid.  It  would  rather  be  ex- 
pected that  either  a  hydroxybenzoic  acid  should  be  formed,  or  else  that 
the  benzene  nucleus  would  be  decomposed  altogether.  This  formation 
of  phthalic  acid  may  be  due  to  the  proximity  and  ultimate  inter- 
change of  the  hydroxy  1-  with  the  carboxyl-group  formed  by  the 
oxidation  of  the  C4O2  nucleus.  The  authors  show  that  this  phenomenon 
is  not  due  to  the  oxidation  of  a  hydroxybenzoic  acid,  for  it  was  not 
found  possible  to  convert  any  of  the  three  hydroxybenzoic  acids  into 
a  benzenedicarboxylic  acid.  By  the  oxidation  of  the  hydroxyquinone 
with  alkaline  permanganate,  the  authors  obtained  no  phthalic  acid, 
but  an  acid  allied  to  it.  The  barium  salt  of  the  new  acid  crys- 
tallises in  six-sided  tables,  and  on  decomposing  this  salt  with  sulphu- 
ric acid  the  pure  acid  was  obtained  as  an  oil  which  solidified  with 
considerable  diflBculty.  The  potassium  salt  forms  white  needles,  the 
copper  salt  thick  blue  crystals,  the  silver  salts  a  white  flocculent  pre- 
cipitate. From  the  analyses  of  the  salt  the  authors  arrive  at  the 
formula  CgHeOs  for  the  acid,  which  they  consider  to  be  constituted 

PO  POOTT 
thus:   ^eHi^QQQTT         ;    but  this  view  is  put  forward  with  some 

reserve.  V.  H.  V. 
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Essential  Oil  of  Pistacia  Lentiscus.  By  F.  A.  Fluckigee 
(Arch.  Pharm.  [3],  19,  170— 171).— The  aiathor  stated  formerly  that 
mastic  contained  but  an  exceedinfjly  minute  amount  of  essential  oil. 
He  has,  however,  since  obtained  samples  yielding  2  per  cent,  of  oil, 
also  samples  of  the  oil  and  of  the  resinous  residue. 

The  author  found  (Pharmaco(jraphia  [2],  167)  that  oil  of  Chio  tur- 
pentine, which,  is  obtained  from  a  closely  allied  tree,  is  a  true  turpen- 
tine oil,  C10H16.  A  column  of  a  100  mm.  of  the  mastic  oil  was  found 
by  A.  Meyer  to  have  in  Wild's  polaristrobometer  a  dextrorotatory 
power  of  28°.  Raw  Chio  turpentine  oil  gave  12'1°  ;  after  rectification 
over  sodium,  11*5".  Jungelanssen  found  that  mastic  oil  began  to 
boil  at  155°  and  distilled  at  160°.  5  grams  of  it  yielded  025  gram  of 
terpin  in  well-formed  crystals.  Groth  found  these  crystals  to  be  crys- 
tallographically  identical  with  those  obtained  from  ordinary  turpetitine 
oil.  Finally,  10  grams  of  the  mastic  oil  were  diluted  with  an  equal 
bulk  of  carbon  bisulphide,  and  saturated  with  dry  hydrochloric  acid, 
no  solid  compound  was  obtained  however  as  in  the  case  of  Chio  tur- 
pentine oil ;  but  on  cautiously  acting  with  nitric  acid  on  the  dark 
violet  tarry  product  in  the  retort,  the  chlorhydrate  sublimed  in  small 
crystals.  The  essential  oil  of  Pisfacia  Lentiscus  is  thus  a  terpene, 
C10H16 ;  it  has  a  strong  but  agreeable  odour,  F.  L.  T. 

New  Hydrocarbon  from  Sequoia  Gigantea.  By  G.  Lunge  and 
T.  Steinkaulkr  (Ber.,  14,  2202— 2206).— The  authors  have  further 
examined  the  hydrocarbon  seqtioiene  obtained  from  the  leaves  of  the 
Sequoia  gigantea  (Abstr.,  1881,  98)  ;  but  owing  to  the  difficulty  ex- 
perienced in  obtaining  a  sufficiently  large  quantity  in  the  pure  state, 
they  have  not  been  able  to  investigate  thoroughly  its  products  of 
decomposition.  Sequoiene  is  insoluble  in  alcohol  and  cold  concen- 
trated sulphuric  acid  ;  with  picric  acid  it  forms  red  crystalline  needles, 
with  nitric  acid  a  gold-coloured  compound.  On  oxidation  with 
chromic  mixture,  a  golden  flocculent  substance  was  formed,  soluble  in 
alcohol  and  ether,  and  crystallising  out  from  benzene  in  delicate,  silky 
prisms.  The  results  of  the  anal_ysis  agree  best  with  the  empirical  for- 
mula, C13H10O2.  On  examining  the  oils  obtained  from  the  leaves  of 
the  sequoia,  it  was  found  that  the  one  of  lowest  boiling  point  (b.  p. 
155°,  sp.  gr.  "8522)  was  a  terpene,  C,nHi6,  but  differed  in  its  specific 
rotatory  power  [a] ^  =  +  23"8  from  other  known  terpenes  ;  in  chemical 
properties,  however,  it  resembles  the  members  of  that  class  in  forming 
a  hydrochloride  crystallising  in  white  camphor-like  needles.  The  oil 
of  next  boiling  point  (b.  p.  227 — 230°;  sp.  gr.  =  1*045)  has  the  em- 
pirical formula  C18H20O3 ;  it  is  insoluble  in  water,  soluble  in  alcohol, 
ether,  and  chloroform,  insoluble  in  soda.  The  oil  boiling  at  280 — 290° 
was  only  obtained  in  small  quantities,  and  was  not  thoroughly  ex- 
amined. V.  H.  V. 

Campheride.  By  E.  Jahns  (Ber.,  14,  2385— 2390).— The  sub- 
stance which  Brandes  (Arch.  Pharm.  [2],  19,  95)  obtained  from 
galanga  root,  and  to  which  the  name  campheride  was  given,  is  a  mix- 
ture of  at  least  three  different  compounds.  In  order  to  prepare  these 
bodies,  galanga  root  is  exhausted  with  alcohol  (90  per  cent.).     The 
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residue  which  remains  on  evaporating  the  alcoholic  solution  i.s  dis- 
solved in  ether,  the  ether  is  allowed  to  evaporate,  and  the  viscous 
residue  is  mixed  with  a  few  drops  of  water  and  left  to  crystallise. 
The  crystalline  mass  is  washed  with  chloroform,  and  afterwards  with 
alcohol,  to  remove  resinous  matter,  and  is  finally  recrystallised  from 
90  per  cent,  alcohol.  To  separate  campheride  from  the  two  sub.stances, 
fjalnnffiii  and  alynnin,  with  which  it  is  mixed,  the  crude  product  i.s 
dissolved  in  30  parts  of  hot  alcohol  (75  per  cent.)  :  campheride  is 
deposited  from  the  cold  solution  in  yellow  needles.  The  mother-liquor 
is  then  heated  and  mixed  with  one-fifth  its  weight  of  hot  water,  when 
alpanino  and  galann^ine  are  deposited;  on  evaporating  the  filtrate  a 
further  crop  of  galiingine  is  obtained. 

Alj)anin  has  not  yet  been  obtained  in  a  state  of  purity ;  it  melts 
between  180°  and  190°. 

Oalangin  is  deposited  from  a  solution  in  absolute  alcohol  in  six- 
sided  plates  (m.  p.  215°). 

Campheride,  CisH^Oe  -f  H,0,  crystallises  in  flat  needles  of  a  pale 
yellow  colour,  which  dissolve  freely  in  warm  alcohol,  ether,  and 
glacial  acetic  acid.  They  require  tOO  parts  of  water  at  the  ordinary 
temperature  for  solution.  The  crystals  melt  at  221°,  and  sublime  at 
a  higher  temperature  with  partial  decomposition.  Alkalis  and  strong 
sulphuric  acid  dissolve  campheride,  forming  a  yellow  solution.  An 
alcoholic  solution  of  campheride  throws  down  orange  precipitates?, 
CisHi&OePb  and  C|«H,oO«Ba(OH)i,  with  leiad  and  barium  salts. 
Diaceiocampheride,  CisHioOeAcj,  forms  colourless  needles  (m.  p.  188^) 
insoluble  in  water  and  sparingly  soluble  in  alcohol.  Dibenzocam- 
phcride  (m.  p.  185°)  resembles  the  preceding  compound.  On  the 
addition  of  bromine  (I  part)  to  a  solution  of  campheride  (2  parts)  in 
glacial  acetic  acid,  the  dibromo-derivative,  C|,H,oBr;0«,  is  deposited  in 
yellow  needles  (m.  p.  224"),  sparingly  soluble  in  alcohol.  Anisic  and 
oxalic  acids  are  formed  by  the  action  of  nitric  acid  (sp.  gr.  1'18)  on 
campheride.  W.  C.  W, 

Decomposition  of  certain  Resins  by  Distillation  over  Zinc- 
dust.  By  K.  BoTSCH  (Monatsh.  Chem.,  1,  609— 020).— 1.  Drarfon's 
Blood. — The  crude  distillate  obtained  by  distilling  this  resin  over  zinc- 
dust  was  purified  by  distillation  with  high-pressure  steam,  whereupon 
a  certain  quantity  of  undecomposed  resin  remained  behind  ;  but  on 
I'edistilling  this  residue  with  zinc-dust,  add  repeating  this  operatioi\ 
on  the  substance  then  remaining,  a  distillate  was  obtained  which  left 
no  further  residue  on  distillation  with  steam.  The  oil,  which  by  these 
operations  had  been  rendered  much  lighter  in  colour,  was  separated  by 
fractionation  into  two  portions  ;  A  boiling  at  100 — 150°,  and  B  at  200 
—300°. 

The  fraction  A,  freed  from  a  small  quantity  of  oxygenated  com- 
pounds by  prolonged  boiling  with  metallic  sodium  in  a  reflux  appr - 
ratus,  and  subsequently  distilled,  yields  a  residue  consisting  of  a  thick 
heavy  oil,  which  has  an  aromatic  odour  and  solidifies  on  cooling  to  a 
transparent  vitreous  mass,  insoluble  in  alcohol,  ether,  &c.,  even  after 
px-olonged  boiling,  liquefying  in  a  retort  at  300°,  and  distilling  at  a 
very  high  temperature ;  the  vapours  thereby  given  off  condense  to  a 
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colourless  strong-smelling  liquid,  which  no  longer  solidifies,  boils  at 
146°,  and  gives  by  analysis  the  composition  of  styrolene  or  cinna- 
mene,  CsHg,  a  result  which  is  further  confirmed  by  its  oxidation, 
whereby  it  is  converted  into  benzoic  acid.  Consequently  the  solid 
residue  left  in  the  retort  must  consist  of  metastyrolene. 

The  compounds  distilled  oR  in  the  first  instance  from  the  meta- 
styrolene were  separated  by  systematic  fractionation  into  toluene, 
CtHs,  boiling  at  111 — 112°;  ethyl  benzene,  C9H10,  boiling  at  134 — 
140°,  and  yielding  by  oxidation  nothing  but  benzoic  acid  ;  and  styro- 
lene, boiling  at  145 — 146°. 

The  portion  B  is  a  dark  yellow  empyreumatic  oil,  which  acts  very 
strongly  upon  sodium,  becoming  resinised  at  the  same  time.  It  does 
not  contain  any  compounds  which  crystallise  out  on  reduction  of  tem- 
perature. By  agitation  with  potash-ley,  it  may  be  separated  into  a 
phenolic  compound  which  dissolves,  and  an  oily  liquid  which  may  be 
separated  from  the  alkaline  ley  by  distillation  with  steam.  By  treat- 
ing the  residue  with  dilute  sulphuric  acid,  a  compound  D  was  ob- 
tained, which  when  purified  by  repeated  distillation  from  water,  and 
subsequent  fractionation,  yielded  a  small  quantity  of  a  colourless  oil 
boiling  at  236 — 240°,  and  having  the  composition  CieHjoOi.  The 
portion  C  was  also  separated  by  repeated  fractionation  into  two  parts, 
one  of  which  is  a  colourless  very  fragrant  mobile  oil  boiling  at  214 
— 216°,  and  having  the  composition  CuHieO  ;  the  other  an  oil  boiling 
at  256 — 260°,  having  a  slight  yellowish  colour  and  a  less  agreeable 
odour  than  the  preceding,  and  represented  by  the  formula  Ci3H2nO. 
When  fused  with  potash,  it  yields  phthalic  acid.  These  two  bodies 
are  perhaps  homologous  with  the  compound  C9H10O,  obtained  by 
Ciamician  (this  Journal,  1880,  Abstr.,  39)  on  distilling  gum  ammo- 
niacum  over  zinc-dust,  and  regarded  by  him  as  orthoethylphenylmethyl 
ether,  CeHiEt.OMe. 

The  most  abundant  of  all  the  volatile  products  obtained  by  dis- 
tilling dragon's  blood  over  zinc-dust  is  styrolene,  which  amounts  to 
about  (56  per  cent,  of  the  whole :  next  comes  ethylbenzene,  while  the 
rest  occur  only  in  subordinate  quantity. 

Kovalevsky,  who  likewise  obtained  styrolene  from  dragon's  blood 
(A^inalen,  120,  66),  supposes  that  this  compound  occurs  in  the  resin  in 
the  form  of  metastyrolene.  Botsch,  however,  purified  his  resin  by 
solution  in  alcohol,  in  which,  metastyrolene  is  insoluble  :  consequently 
the  metastyrolene  which  he  obtained  could  not  have  pre-existed  in  the 
resin  which  was  subjected  to  distillation  with  zinc-dust,  but  must  be 
regarded  as  a  product  of  decomposition,  a  view  corroborated  by  the 
results  which  Hofmann  and  Blyth  obtained  {Annalen.,  53,  311)  by 
the  dry  distillation  of  dragon's  blood. 

2.  Ouaiacum. — This  resin  distilled  over  zinc-dust  yields,  as  chief 
product,  creosol,  CsHioOj  =  C6H3Me(OH).Oj\Ie  (about  50  per  cent.), 
together  with  toluene,  metaxylene,  and  paraxylene  (about  30  per  cent.), 
and  small  quantities  of  pseudocumene  and  a  solid  hydrocarbon  having 
the  composition.  Ci.-Hij. 

120U  grams  of  the  purified  resin  yield  about  350  c.c.  of  a  dark- 
brown  mobile  oily  distillate,  having  a  strong  phenolic  odour,  and  con- 
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sisting  for  the  most  part  of  compounds  heavier  than  water.  On  i^- 
distilling  the  crude  product  with  steam,  only  the  lighter  compounds 
(ct)  pass  over  at  first ;  and  if  the  receiver  be  changed  as  soon  as  oil- 
drops  pass  over  which  sink  in  water,  the  specifically  heavier  com- 
pounds (/3)  may  easily  be  separated.  Lastly,  the  condensation-water 
contains  in  solution  a  considerable  quantity  of  creosol,  which  may  be 
easily  extracted  by  ether  and  obtained  in  the  form  of  an  oil  boiling  at 
214 — 216°,  and  in  alcoholic  solution  giving  the  characteristic  green 
iron  reaction. 

The  portion  a  likewise  consists  for  the  most  part  of  creosol,  which 
may  be  removed  by  agitation  with  strong  soda-ley,  whereupon  a  crys- 
talline mass  separates,  with  slight  rise  of  temperature;  and  on  sepa- 
rating the  undissolved  oil  by  means  of  ether  and  evaporating  off  the 
ether,  there  remains  a  slightly  brown  very  mobile  oily  liquid,  separable 
by  repeated  fractionation  into  toluene  (b.  p.  Ill — 112°);  meta-  and 
para-xylene  (b.  p.  186 — 141)  yielding  by  oxidation  with  chromic 
acid,  a  mixture  of  meta-  and  para-phthalic  acid;  and  pseudocumeno 
boiling  at  166°. 

The  portion  /3  likewise  consists  mainly  of  creosol,  but  contains  also 
a  solid  hydrocarbon,  which  may  be  separated  by  agitating  the  entire 
liquid  which  has  passed  over  at  220 — 290°  with  dilute  soda-ley,  and 
leaving  it  at  rest  for  about  48  hours.  The  surface  of  the  liquid  then 
becomes  covered  with  a  network  of  crystals,  which  may  be  purified  by 
filtration,  washing,  pressure  between  filter-paper,  and  repeated  subli- 
mation. 

The  compound  thus  obtained  has  the  composition  C»H,,  and  its 
vapour-density  (determined  by  V.  Meyer's  method)  shows  that  its 
molecular  formula  is  CijHu  (V.  D.  by  experiment  5'35,  by  calculation 
5"4).  It  crystallises  in  rather  large,  nacreous,  well-defined,  thin, 
apparently  rhombic  lamina),  which  when  recently  sublimed  exhibit  a 
bluish  flaorescence.  It  dissolves  in  alcohol  and  ether,  and  separates 
from  the  latter  in  compact  strongly  refi-acting  crystals.  It  volatilises 
easily  with  vapour  of  water,  melts  at  97 — 98°,  and  sublimes  at  a  few 
degrees  higher ;  dissolves  with  green  colour  in  strong  sulphuric  acid, 
and  is  not  precipitated  therefrom  by  water.  It  unites  with  picric  acid, 
forming  a  compound  which  is  sparingly  soluble  in  alcohol,  and  crys- 
tallises in  slender  needles  melting  at  123°.  Tliese  properties,  together 
with  the  composition  of  the  compound,  demonstn-ate  its  identity  with 
guaiene,  the  hydrocarbon  which  Wieser  obtained  by  the  reducing 
action  of  zinc-dust  on  pyroguaiacol  (Ab.str.,  1881,  813). 

The  results  of  the  preceding  investigation  agree  to  a  certain  extent 
with  those  which  Unverdoiben,  Sobrero.  Hlasiwetz  and  v.  Gilm 
obtained  by  the  dry  distillation  of  guaiacum,  as  will  be  seen  from  tho 
following  comparison  : — 
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Products  of  dry  distillation. 

Products  of  distillation  over  zinc-dust. 

■Guaiol. 

Toluene. 

Meta-  and  para-xylene. 

Pseudocuniene. 

Ouaiacdl. 

'Gresol. 

Cresol. 

Pyroguaiacol. 

Guaiene. 

H.  W. 
Some  Compounds  of  the  Pyrroline  Series.  By  G.  L.  Ciamician 
{Monatsh.  Ghein.,  1,  624 — 629). — When  potassium-pyrroline  is  heated 
a  stream  of  carbon  dioxide,  half  of  the  pyrroline  distils  over,  and  the 
residue  is  converted  into  the  dipotassic  salt  of  pyrroKne-carboxylic  or 
carbopyrrolic  acid ;  thus — 

2C4H4N"K  -f  CO^  =  C4H»N'  +  C4H3NK.COOK. 

The  reaction  begins  at  180°,  but  goes  on  best  between  200°  and  220°, 
and,  with  20  grams  potassium-pyrroline,  is  completed  in  three  or  four 
hours.  As  soon  as  pyrroline  vapours  cease  to  pass  over,  the  product 
is  left  to  cool  in  a  stream  of  carbon  dioxide,  the  contents  of  the 
retort  are  dissolved  in  water,  and  the  solution,  after  filtration  from 
small  quantities  of  pyrroline,  is  neutralised  with  dilute  sulphuric  acid 
and  shaken  up  with  ether.  The  acid  thus  obtained  has  a  brown-red 
colour,  and  still  smells  of  pyrroline.  It  is  best  purified  by  dissolving 
it  in  water,  decolorising  with  animal  charcoal,  precipitating  with  lead 
acetate,  decomposing  the  precipitate  with  hydrogen  sulphide,  and 
agitating  the  filtrate  with  ether,  whereby  a  less  highly  coloured  pro- 
duct is  obtained,  which  may  be  further  purified  by  redissolving  it  in 
water,  again  decolorising  with  animal  charcoal,  and  dissolving  out  the 
acid  from  the  aqueous  solution  with  ether. 

The  acid  thus  obtained  has  the  composition  of  pyrroline-carboxylic 
acid,  C5H5NO2  =  CiHJ^.COOH.  It  is,  however,  not  identical  with 
the  acid  obtained  bv  Schwanert  from  ammonium  pyromucate  (A7inalen, 
116,  274),  and  by  Weidel  and  Ciamician  from  pyrocoll  (this  Journal, 
1881,  Abstr.,  296),  being  distinguished  therefrom  by  its  greater  insta- 
bility, decomposing  with  red  coloration  and  separation  of  carbon 
dioxide,  when  exposed  to  the  air,  when  its  aqueous  solution  is 
boiled,  and  when  its  ethereal  solution  is  left  to  evaporate.  Even  in  a 
stream  of  hydrogen  or  carbon  dioxide  it  cannot  be  sublimed  without 
considerable  decomposition,  whereas  Schwanert's  acid  sublimes  very 
readily  without  decomposition.  When  an  attempt  is  made  to  sublime 
it  by  heating  in  a  vacuum,  it  is  completely  resolved,  without  sensible 
coloration,  into  carbon  dioxide  and  pyrroline.  It  crystallises  in 
slender  needles,  and  when  heated  in  a  small  sealed  tube,  melts,  with 
partial  decomposition,  at  161 — 162°;  whereas  ordinary  carbo-pyrrolic 
acid  crystallises  in  laminae,  and  melts,  with  decomposition,  at  191'5°. 
The  author  distinguishes  the  ordinary  acid  as  a-,  and  the  acid  ob- 
tained as  above  by  heating  potassium-pyrroline  in  carbon  dioxide,  as 
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fi-pyrrolline-carhoxylic  or  -carbopi/rrolic  acid.  The  barium  salt  of  the 
)S-acid,  (C4HiN.COO)2Ba,  crystallises  in  thick  shining  needles,  whereas 
tliat  of  the  a-acid  forme  small  shining  laminae. 

Potasslum-homopi/rroline  reacts  with  carbon  dioxide  in  the  same 
manner  as  potassinm-pyrroline,  yielding  homopyrroline-carboxylic  acid, 
the  birium  salt  of  which  has  the  composition  (  CiHs(CHa)N.COOJjBa. 

The  direct  introduction  of  carbon  dioxide  into  the  potassinm  salts 
of  pyrroline  and  homopyrroline  suggests  the  idea  that  the  potassium 
derivatives  of  other  imides  may  react  in  like  manner ;  and  an  experi- 
ment tried  with  this  view  on  the  potassium  derivatives  of  carbazol  or 

diphenylimide,     I        yNH,  led,  in  fact,  to  theexpected  result,  respect- 

c.h/ 

ing  which  the  atithor  promises  a  farther  comma nication. 

The  analogy  between  the  reaction  of  pyrroline  and  its  homologaes 
with  potassium  and  carbon  dioxide,  and  that  of  the  phenols  with 
the  same  bodies,  induced  the  author  to  attempt  the  conversion  of  the 
liomologues  of  pyrroline  into  the  corresponding  carboxylic  acids  by 
the  action  of  melting  potash. 

When  potassium-homopyrroline  is  added  to  melting  potash,  it  floats 
at  first  on  the  liquid  alkali,  but,  after  a  short  time,  an  evolution  of 
liydrogen  is  set  up  and  continues  till  the  oily  layer  has  completely 
disappeared:  on  neutralising  the  aqueous  solution  of  the  melt  with 
dilute  sulphuric  acid,  and  agitating  with  ether,  a  crystalline  body 
is  obtained  exhibiting  the  properties  of  the  pyrroline-carboxylic  acids. 
'J^he  substance  thus  obtained  does  not,  however,  appear  to  be  a  single 
compound,  but  a  mixture  of  two  isomeric  acids,  for  it  melts  at  175— 
180",  and  appears,  under  the  microscope,  as  a  mixture  of  needles  and 
lamina;.  The  homopyrroline  occurring  in  animal  oil  is,  therefore, 
probably  a  mixture  of  two  isomeric  bodies  ;  but  further  investigation 
is  required  for  the  satisfactory  elucidation  of  the  matter. 

Reaction  of  Potasdum-pyrroUne  with  Chlorinated  Compounds.- — ^When 
this  compound  is  introduced  into  chloroform  diluted  with  100  times 
its  volume  of  absolute  ether,  the  liquid  becomes  heated  to  boiling,  and 
potassium  chloride  is  formed,  together  with  a  body  having  a  strong 
alkaline  reaction ;  and,  on  agitating  the  tiltered  liquid  with  dilute 
hydrochloric  acid,  and  distilling  the  acidulated  solution  with  potash- 
ley,  a  colourless  oil  is  obtained,  smelling  like  pyridine  and  quinoline, 
soluble  in  water,  boiling  at  about  85".  It  contains  chlorine,  forms 
with  mercuric  chloride  a  white  precipitate  soluble  in  hydrochloric  acid,, 
and  unites  with  that  acid,. forming  a  salt  which  crystallises  in  radiate 
groups  of  long  needles,  and  reduces  platinic  chloride. 

P<jtassium-pyrroline  reacts  in  a  similar  manner  with  c^for-  and  brom- 
acetic  acid.  By  its  action  on  ethylic  monobromacetate  dissolved  in 
ether,  there  is  produced,  together  with  potassium  bromide,  a  viscid 
acid  liquid,  which  forms  a  deliquescent  sodium  salt  and  a  sparingly 
soluble  silver  salt,  and  unites  with  mercuric  chloride,  forming  a  com- 
pound insoluble  in  water,  but  soluble  in  hydrochloric  acid. 

Bromine  dissolved  in  ether  likewise  acts  with,  great  violence  on 
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potassium-pyrroline,  without,  however,  converting  it  into  pyrroline- 
red,  and  forms,  together  with  potassium  bromide,  a  brominated  body 
soluble  in  ether  and  crystallising  in  needles.  H.  W. 

PhysiologicallEfFects  and  Chemical  Reactions  of  Quinoline. 
By  J.  DoNATH  (Ber.,  14,  1769 — 1774), — The  author  gives  an  account 
of  further  experiments,  the  results  of  which  confirm  hrs  former  con- 
clusions regarding  the  effect  of  quinoline  on  vinous  fermentation  and 
on  bacteria,  viz.,  that  it  is  without  influence  on  the  former,  but 
destroys  the  latter  (Abstr.,  1881,  298).  Quinoline  may  be  taken 
internally  in  doses  of  from  1 — 2  grams  daily,  witheut  affecting  the 
nervous  system  or  the  mucous  membrana  It  also  appears  that  quino- 
line, in  such  cases,  is  not  found  in  the  urine  as  such,  but  probably 
finds  its  way  into  the  urine  as  pyridinecarboxylic  acid. 

Chemical  Reactions  of  Quinoline. — Quinoline  salts  give  with  potash 
a  white  precipitate,  slightly  soluble  in  excess,  but  easily  soluble  in 
ether,  benzene,  alcohol,  and  less  soluble  in  carbon  bisulphide,  chloro- 
form, and  amyl  alcohol.  .Sodium  carbonate  gives  a  precipitate  insoluble 
in  excess  ;  carbonic  anhydride  is  liberated.  Ammonia  and  ammonium 
carbonate  produce  precipitates  soluble  in  excess  of  the  reagents. 

Solution  of  iodine  in  potassium  iodide  (7  parts  of  potassium  iodide, 
5  of  iodine,  and  100  of  water)  gives  a  reddish-brown  precipitate,  in- 
soluble in  hydrochloric  acid.     Limit  of  reaction,  1  :  25,000. 

Phosphomolybdic  acid  (10  parts  of  sodium  phosphomolybdate  in 
100  of  water,  acidified  by  nitric  acid)  gives  a  yellowish-whits  precipi- 
tate insoluble  in  ammonia.     Limit,  1  :  25,000. 

Picric  acid  (1  in  100  of  water)  gives  a  yellow  amorphous  precipitate, 
soluble  in  alcohol,  sparingly  soluble  in  hydrochloric  acid,  but  soluble 
in  potash,  forming  a  reddish-yellow  solution.     Limit,  1  in  17,000. 

Mercuric  chloride  (6  parts  in  100  of  water),  a  white  flocculent  pre- 
cipitate, easily  soluble  in  hydrochloric  acid,  slightly  soluble  in  acetic 
acid.  From  dilute  solutions  it  separates  in  iieedle-sha.ped  crystals. 
Limit,  1  in  5,000. 

Potassiomercuric  iodide  (5  parts  of  potassium  iodide,  1*4  of  mercuric 
chloride,  and  100  of  water)  gives  a  yellow-white  amorphous  precipitate 
which,  on  addition  of  hydrochloric  acid,  is  converted  into  amber-yellow 
needle-shaped  crystals.     Limit,  1  in  3,500. 

Potassium  ferrocyanide  gives  a  reddish  coloration,  and  on  addition  of 
a  mineral  acid  a  reddish-yellow  amorphous  precipitate  is  formed. 

Potassixim  dichromate  produces  beautiful  crystals,  soluble  in  excess. 

Neither  tannic  acid  nor  ferric  chloride  precipitates  quinol  ine  salts ; 
neither  does  nitric  or  s-ul{)huric  acid  give  any  coloration  with  these 
salts.      '  P.  P.  B. 

Diquinoline.  By  A.  Glaus  (Ber.,  14,  1939 — 1942). — In  a  former 
communication  (Ber.,  14,  82)  the  author  noted  that  a  new  base,  iden- 
tical with  the  diquinoline  of  Williams  (Abstr,,  1881,  613),  was  formed 
by  heating  quinoline  hydrochloride  with  aniline.  It  has  since  been 
found  that  the  aniline  plays  noessential  part  in  the  reaction :  for  quinoline 
hydrochloride,  heated  either  by  itself  or  with  quinoline,  yields  the 
same  product,  although  the  addition  of  aniline  is  found  advantageous 
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in  liberating'  the  base  from  its  salts.  After  suitable  purification,  di- 
quinoliiie,  CibHuNo,  is  obtained  in  pale  golden-yellow  needles  (m.  p. 
114°),  insoluble  in  water,  soluble  in  alcohol  and  ether.  It  dissolves  in 
acids,  forming  a  deep  coloration  which,  however,  does  not  yield  salts 
of  the  base  on  evaporation.  The  platinochloride  forms  a  golden  pre- 
cipitate of  composition  (CisHi4N2,HCl)2,PtCl4.  The  author  considers 
that  the  platinochlorides  obtained  by  Williams  were  probably  due  to 
the  presence  of  some  impurity  in  the  base.  By  the  oxidation  of  di- 
quinoline,  a  crj-stalline  acid  (m.  p.  9G°)  is  bbtained  which,  although 
pos.sessing  the  same  composition  as  pyridinedicarboxylic  acid,  is  not 
identical,  but  })robably  polymeric,  with  it.  Further  observations  on 
this  point  are  promised.  V.  H.  V". 

Conine  and  its  Compounds.  By  J.  Schobm  (Ber.,  14,  1765 — 
1769). — The  author  describes  two  methods  for  extracting  conine  from 
liemlock-seeds.  The  first  of  these  consists  in  mixing  100  kilos,  of  the 
seeds  with  4  kilos,  of  sodium  carbonate  dissolved  in  water ;  a  current 
of  steam  (3  atmos.  pressure)  is  then  passed  through  the  mixture  as 
long  as  the  distillate  has  an  alkaline  reaction  ;  the  greater  portion  of 
the  conine  separates  as  an  oil  from  the  dLstillate.  The  distillate  is 
then  acidified  with  hydrochloric  acid  and  evaporated  to  a  syrupy  con- 
sistency. When  cold  this  is  treated  with.  2  vols,  of  strong  alcohol, 
and  filtered  from  the  ammonium  chloride.  The  conine  is  liberated  by 
means  of  soda  from  the  residue  obtained  by  evaporating  the  alcoholic 
solution,  and  then  dissolved  out  by  ether.  Conhydrine  often  separates 
out  from  the  ethereal  solution  :  this,  on  evaporation,  gives  the  conine 
which,  after  drying  over  potassium  carbonate,  is  fractionally  distilled, 
60  per  cent,  passing  over  between  168 — 169'^. 

The  second  method  consists  in  extracting  the  seeds  with  dilute  acetic 
acid ;  the  solution  is  evaporated  in  a  vacuum  to  a  syrup,  and  the  base 
liberated  from  this  by  magnesia,  the  free  conine  being  extracted  by 
ether  as  before. 

Conine  is  a  colourless  oily  liquid,  volatile  at  the  ordinary  tempera- 
ture; it  combines  with  25  per  cent,  of  its  weight  of  water,  which  is 
expelled  by  heat.  It  is  soluble  in  90  parts  of  water,  and  is  unaltered 
by  light.     Its  sp.  gr.  is  0-886. 

The  folio  wing  salts  have  been  prepared  and  analysed,  and,  in  several 
cases,  their  crystalline  form  determined:  bromide,  CBHuN.HBr; 
iodide,  CsHuN,!!!;  acid  tartrate,  CsHisNjCiHeOe  +  2HoO  :  the  neutral 
oxalate,  (C8Hi5N)2H,C204.  P.  P.  B. 

Paraconine.  By  A.  Michael  (Ber.,  14,  2105—2110). — By  heating 
a  mixture  of  bntylidene  bromide  (made  by  the  action  of  phosphorus 
chlorobromide  on  butaldehyde)  with  strong  alcoholic  ammonia  at 
200°,  paraconine  is  produced  ;  the  author  has  already  prepared  this 
substance  in  the  same  way  from  butylidene  chloride. 

By  reducmg  paraconine  with  tin  and  hydrochloric  acid,  a  base  is 
obtained  which  forms  a  crystalline  methiodide,  and  is  regarded  by 
the  author  as  perhaps  identical  with  conine  ;  by  careful  oxidation 
of  paraconine,  butyric  acid  was  obtained,  and  also  a  small  quantity 
of  an  acid  which  evolved  a  pyridine  odoar  when  distilled  over  lime. 
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Isoamylidene  bromide  and  chloride  when  heated  with  ammonia  also 
yield  high-boiling  bases.  D.  A.  L. 

The  Specific  Gravity  of  Nicotine  and  of  its  Aqueous  Solu- 
tions. By  J.  Skalweit  (Be,:,  14,  1809— 1810).— The  sp.  gr.  of 
nicotine  is  found  to  be  I'Olll  at  15",  a  number  differing  considerably 
from  that  given  by  other  investigators.  Moreover,  the  author  has 
observed  that  when  water  is  added  to  nicotine,  heat  is  produced  and 
a  diminution  in  volume  takes  place.  A  mixture  of  100  grams  of  nico- 
tine with  6  grams  of  water  has  asp.  gr.  of  1'107,  the  sp.  gr.  increasing 
with  each  addition  of  water;  a  mixture  containing  100  of  nicotine  and 
70  of  water,  has  a  sp.  gr.  1'033.  Conine,  on  the  other. hand,  appears 
to  suffer  a  diminution  in  sp.  gr.  when  mixed  with  water. 

P.  P.  B. 

Tropine.  By  A  Ladenburq  (Compt.  rend.,  93,  517 — 620).— When 
tropine  is  heated  with  methyl  iodide  it  yields  an  additive  product 
which  separates  from  alcohol  in  large  cubic  crystals.  When  heated 
with  silver  oxide,  it  gives  methyltropineammonium,  and  the  solution 
if  distilled  yields  a  methyltropine,  CgHnNO,  as  a  basic  oil.  The  auro- 
chloride  is  precipitated  from  a  hydrochloric  acid  solution  in  the  form 
of  an  oil,  which,  after  a  time  solidifies  and  forms  fine  crystals. 
Methyltropine  combines  with  methyl  iodide,  and  the  additive  product 
so  obtained,  on  treatment  with  an  aqueous  solution  of  silver  oxide, 
yields  silver  iodide  and  a  product  which  decomposes  on  distillation 
into  trimethylamine,  a  hydrocarbon,  and  an  oxygenated  compound. 
The  first  is  formed  in  considerable  quantity.  The  hydrocarbon  is  found 
in  traces  only,  and  has  not  been  obtained  pure.  The  oxygen  com- 
pound, CtHjoO,  is  an  oil  (b.  p.  180°)  having  the  odour  of  acetone. 
The  author  is  endeavouring  to  prepare  methyltropine  synthetically. 
He  has  already  combined  C7H10O  with  dimethylaraine  by  heating  at 
80°,  and  has  obtained  a  base  boiling  below  200°,  and  giving  an 
aurochloride  resembling  that  of  methyltropine.  He  also  attempted  to 
obtain  the  corresponding  compound  with  trimethylamine,  but  only 
traces  of  a  base  were  found.  J.  I.  W. 

Decomposition  of  Tropine.  By  A.  Ladenbdrg  (Ber.,  14,  2403 
— 2406). — Tropilene,  C7H10O,  and  tropilidene,  CiHg,  formed  by  the 
decomposition  of  tropine,  can  be  obtained  in  larger  quantities  from 
luonomethyltropidine  iodide  and  dimethyltropine  iodide. 

Tropilene  is  slowly  dissolved  by  an  aqueous  solution  of  dimethyl- 
amine,  with  the  formation  of  ^-methyltropine,  NMca-CvHioOH.  This 
base  is  an  oily  liquid,  (b.  p.  198 — 205°)  which  is  distinguished  from 
a-methyltropine  (b.  p.  243")  by  the  ready  solubility  of  the  latter  in 
Avater.  Hydrochloric  acid  decomposes  /3-methyltropine,  forming  tro- 
pilene and  dimethylamine.     Under  similar  conditions  a-methyltropine 

splits  up  into  methyl-chloride  and  tropidine.  W.   C.  W. 

f 

Tropine.  By  G.  Merling  (Ber.,  14,  1829  — 1833).  — iUe%Z- 
tropine  iodide,  CgHisNOMel,  is  obtained  by  the  action  of  methyl  iodide 
on  tropine,  it  crystallises  from  dilute  alcohol  in  small  shining  cubes. 
It  does  not  combine  with  more  methyl  iodide,  showing  tropine  to  be  a 
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tertiary   base.     The  plaUnochloride,   (CsHuNOMeCOi.PtCl*,    crystal- 
lises  from  hot  aqueous  solnlions  in  orange-yellow  prisms. 

Methylfrnpine  is  obtained  by  distilling  the  methyltropine  hydrate 
})repared  from  the  above-mentioned  iodide ;  it  has  been  obtained  in  the 
form  of  an  oily  liquid  boiling  at  240 — 245°.  Trimethylamine  is  also 
found  amongst  the  products  of  distillation. 

Dimethyl tropine  iodide,  CjHuMe^NOI,  is  obtained  by  the  action  of 
methyl  iodide  on  methyltropine;  it  forms  colourless,  deliquescent 
needles,  sparingly  soluble  in  cold  alcohol  and  insoluble  in  ether.  Its 
jtlatinochloride,  (C8HuMeiN0Cl)jPtCli,  crystallises  from  dilute  alcohol 
in  orange-yellow  crystals.  Diniethyltropine  hydroxide  has  been  pre- 
])ared,  and  submitted  to  distillation  ;  amongst  the  products  of  distil- 
lation were  found  trimethylamine,  and  an  oily  liquid  insoluble  in  acids 
and  having  an  odour  resembling  that  of  peppermint ;  it  unites  directly 
with  bromine. 

The  author  concludes  that  the  constitutional  formula  of  tropine  is 
ijrobably  CeHjONMej,  and  that  of  methyltropine  C«HgMeONMej. 

P.  P.  B. 

Caffeine.  By  E.  Fischer  (Ber.,  14,  1905— 1915).— A  con- 
tinuation of  the  author's  researches  (Abstr.,  1881,  614)  on  the  deri- 
vatives of  caffeine.  He  incidentally  recommends  that  in  the  prepara- 
tion of  hypocaffeine,  diethoxyhydroxycaffeine  should  be  directly 
obtained  by  the  action  of  bromine  on  hydroxycaffeine  in  alcoholic 
Kohition,  without  the  isolation  of  the  intermediate  bromo-derivative. 

Hypocaffeine  has  acid  properties ;  its  barium  salt  is  soluble  in  water, 
sp'iringly  soluble  in  alcohol ;  its  silver  salt,  crystallising  in  white 
tables,  is  sparingly  soluble  in  cold  wattir.  Hypocafieine  is  not 
attacked  by  the  strongest  oxidising  or  reducing  agents.  By  heating 
hypocaffeine  with  baryta-water,  or  better  with  basic  acetate  of  lead, 
caffoUne  is  obtained  among  other  products.  This  substance  crystal- 
lises in  long  white  prisms  (ra.  p.  194 — 196°)  of  composition  CjHjNiOj, 
soluble  in  water,  sparingly  soluble  in  alcohol ;  it  differs  from  hypo- 
catleine  in  its  instability  in  the  presence  of  acids.  By  heating  with 
baryta-water,  it  is  slowly  decomposed  into  ammonia,  methylamine, 
carbonic  and  oxalic  acids ;  by  warming  with  hydriodic  acid  it  is  con- 
verted into  monomethylcarbamide.  On  oxidising  caffoline  with 
chi*omic  acid  mixture,  chlorestrophan  is  formed,  thus  : 

C5H9N3O3  +  O  =  C^H^N-Oa  +  NH3. 

From  these  various  reactions  it  appears  to  the  author  that  caffoline 

C— NMe 
contains  the  grouping  | 

N— C— NMe 
Gaffuric  acid,  C9H9N3O4,  is  obtained  as  a  subsidiary  product  from 
the  mother-liquors  in  the  preparation  of  hypocaffeine,  it  forming 
splendid  glistening  tables  which  immediately  deliquesce  and  lose  their 
transparency  ;  it  melts  between  210 — 220°  with  decomposition ;  it 
lias  feeble  acid  properties,  the  barium  salt  being  easily  decomposed 
by  carbonic  acid  ;  its  silver  salt,  C9HsN304Ag,  crystallises  in  colour- 
less transparent  tables.  By  hydriodic  acid,  caffuric  acid  is  reduced  to 
hydrocaffuric  acid,  CcHgNsOs,  which  forms  colourless  needles   (m.  p. 


218  ABSTRACTS  OF  CHEMICiVL  PAPERS. 

245°).  Caffuric  acid  is  easilj  decomposed  by  basic  lead  acetate  into 
mesoxalic  acid,  methylamine,  and  monoraethylcarbamide,  thus : 
CeH.NsOi  +  3H,0  =  CaHiOe  f  NH.Me  +  C^HsN^O. 

The  formation  of  methylurea  from  caffeine,  as  well  as  from  caffuric 
acid  by  relatively  simple  reactions,  leads  to  the  supposition  that  the 
former  contains,  besides  a  dimethylalloxan  group,  a  methylcarbamide 
residue,  Rochleder  {Annalen,  71,  0)  has  observed  that  caffeine  is 
decomposed  by  chlorine- water  into  tetramethylalloxantin,  cyanogen 
chloride,  and  methylamine  ;  but  these,  the  author  finds,  are  products 
of  a  secondary  reaction ;  for  by  the  action  of  hydrochloric  acid  and 
potassium  chlorate  on  caffeine,  there  are  formed  dimethylalloxan  and 
inonomethylcarbamide. 

As  this  reaction  is  precisely  analogous  to  the  decomposition  of  uric 
acid  into  alloxan  and  carbamide,  there  can  be  no  doubt  that  the 
arrangement  of  atoms  in  uric  acid  and  caffeine  is  similar,  and  that 
the  latter  is  the  diureide  of  mesoxalic  acid.  From  this  result,  toge- 
ther with  others  obtained  in  the  study  of  caffeine,  and  detailed  either 
in  this  or  the  former  communication,  the  author  assigns  to  caffeine  the 
following  constitutional  formula: — 

/NMeCH :  C.NMe. 

C0<                  I  )C0, 

^NMe C ^ 

which  resembles  the  formula  proposed  by  Medicus  (Annalen,  175, 
280).  V.  H.  V. 

A  New  Series  of  Bases  Derived  from  Morphine.  By  E. 
Geimaux  {('ompt.  rend.,  93,  591 — 593). — The  author  finds  that  when 
codeine  methiodide  is  heated  with  silver  oxide,  it  yields  codeine 
methoxide,  Ci8H2oN02(OMe).  The  new  salt  crystallises  in  brilliant 
needles  (m.  p.  118'5°).  The  base  is  precipitated  from  solutions  of  its 
salts  by  ammonia,  thus  differing  from  codeine  and  codethylene.  The 
methyl  base  can  also  be  prepared  by  the  action  of  potash  on  codeine 
methiodide;  but  the  yield  is  not  so  good  as  when  silver  oxide  is 
employed. 

The  author  has  also  prepared  codethylene  methiodide.  It  resem- 
bles codeine  methiodide.  When  heated  with  silver  oxide  or  potash, 
it  is  converted  into  a  crystalline  tertiary  base  (m.  p.  132°)  resembling 
codeine  methoxide,  but  more  soluble  in  ether.  It  gives  a  violet 
coloration  with  sulphuric  acid.  It  is  probably  methylcodethy- 
lene. 

The  method  of  preparation  affords  a  general  reaction  by  which  the 
homologues  of  codeine  containing  new  alcohol  groups  in  the  morphine 
nucleus  can  be  obtained.  J.  I.  W. 

Some  Compounds  of  Quinine.  By  Z.  H.  Skraup  (Monatsh. 
Ghem.,  2,  610 — 614). — Quinine  diethiodide,  CooHziNaOaCEt)^  -f  3H2O, 
is  formed,  with  separation  of  potassium  iodide,  when  an  alcoholic 
solution  of  quinine  is  heated  for  eight  hours  with  potash  and  excess 
of  ethyl  iodide.  The  brown  solution  decanted  and  evaporated 
over  sulphuric   acid  leaves   brownish  crystals,    which   may  be   freed 
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from  a  trace  of  resinous  impurity  by  polution  in  hot  water,  and  by 
repeated  crystalliKation  from  dilute  alcohol.  The  product  may  be 
ultimately  obtained  in  pure  yellow  crystals,  mostly  having  a  tabular 
develo])ment.  Heated  under  water,  they  melt  to  a  yellowish-brown 
oil,  which  on  agitation  easily  mixes  with  the  supernatant  liquid,  the 
colour  then  disappearing  completely ;  they  also  dissolve  readily  in 
alcohol  whether  anhydrous  or  hydrated,  but  are  insoluble  in  ether. 
They  give  off  their  water  at  100  ,  become  reddish  at  the  edges  even 
below  that  temperature,  and  fuse  at  115°  to  a  reddish-yellow  mass, 
which,  when  drenched  with  water,  gradually  becomes  pure  yellow  and 
crystuiline,  and  subsequently  dissolves,  the  solution  when  left  to 
evaporate  again  depositing  the  above-described  yellow  crystals. 

These  crystals  are  monoclinic,  having  the  axial  ratio  a  :  b  :  c^= 
17291  :  1  :  1-2135,  and  this  may  be  ac  =  1076.  Observed  faces 
100,  001,  110,  111,  or  ooPdb,  OP,  ooP,  P,  the  basal  face  predominating. 

Quinine  with  Cupric  Acetate,  C3bHi4N,Oi,Cu(AcO)j. — A  dilute 
alcoholic  solution  of  quinine  mixed  with  cuprammoninm  acetate,  and 
left  to  evaporate  over  sul(ihuric  acid,  deposits  this  comf>ound  after 
some  days  in  small  green  crystals  which  appear  to  contain  -water, 
become  bluish-green  when  left  over  sulphuric  acid,  but  recover  their 
original  colour  in  a  few  seconds  on  exposure  to  the  air. 

Quinine  with  silver  nitrate,  C2oHs»NjOj,AgNOs,  is  prepared  like  the 
copper  salt,  and  agrees  in  solubility  with  the  isomeric  compound  of 
quinidine  (Hesse's  conquinine)  with  silver  nitrate  prepared  by  Sten- 
house. 

A  dilute  alcoholic  solution  of  quinine  mixed  with  a  little  more  than 
1  mol.  ammonia,  and  then  with  a  large  excess  of  silver  niti-ate,  de- 
posited a  white  gelatinous  precipitate,  which,  after  washing  with 
dilute  alcohol  and  drying,  had  approximately  the  composition  of 
artjentoquinine,  C-t^Mii^g^iOi  (exp.  26-5  per  cent.  Ag;  calc.  25*06). 
Hence  it  appears  probable  that  the  two  salts  above  described  may  be 
regarded  as  quinine  salts,  in  Avhich  1  atom  of  hydroxylic  hydrogen  i^ 
replaced  by  an  equivalent  quantity  of  metal,  viz.,  the  silver  salt  as 
NOsHjCjoHjaNjOjAg,  and  the  copper  salt  as 

(C3HiO0(C2oH,3N,O.,CuaH3O,).  H.  W. 

Quinine  and  Quinidine.  By  Z.  H.  Skraup  (Monatsh.  Ghent.,  2, 
687 — GOi'^. — The  author  has  shown  by  fonner  experiments  (Abstr., 
1880,  4U0)  that  the  three  cinchona  alkaloids,  quinine,  cinchonine,  and 
cinchonidine,  exhibit  a  remarkable  agreement  in  their  behaviour  with 
potassium  permanganate,  all  three  when  subjected  to  limited  oxida- 
tion with  this  reagent  giving  up  1  atom  of  carbon  in  the  form  of 
formic  acid,  and  being  converted,  by  assumption  of  2  atoms  of  oxygen, 
into  weak  bases  of  phenolic  character,  thus : — 

Cinchonine.  Cinchotenine. 

C.sHjiNjO   +  Oi  =  CHsO..  +   C,8H,H,N20,. 
Cinchonidine.  Quitenine. 

C2oHo,N,0,  +  Oi  ^  CHoO.  +  CigH^.NaO^. 

Quinine.  Cinchotenidiue. 
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This  resemblance  extends,  moreover,  to  quinidine  (H-^sss's  con- 
qninine),  a  base  isomeric  with,  quinine,  inasmuch  as  Pawlowsky  has 
obtained  from  this  base,  together  with  formic  acid,  a  base  analogous 
in  composition  to  quitenine,  and  in  all  probability  isomeric  therewith. 
Hence  it  appears  that  all  these  four  alkaloids  have  one  of  their  carbon- 
atoms  in  peculiar  and  similar  situations,  but  the  experiments  hitherto 
made  do  not  give  any  further  information  as  to  their  chief  isomeric 
i-elations.  To  throw  further  light  on  this  question,  quinine  and 
quinidine  were  subjected  to  oxidation  with  chi'omic  acid  in  the  same 
way  as  cinchonine  and  cinchonidine  were  formerly  treated. 

Oxidation  of  Quinine. — 10  parts  quinine  sulphate,  C2oH;4N"202,H2S04 
+  2Aq,  are  dissolved  in  a  mixture  of  about  30  parts  strong  sulphuric 
acid  and  200 — 250  parts  water ;  the  liquid  is  heated  to  boiling,  and 
an  aqueous  solution  of  20  parts  chromic  acid  is  added  in  a  slow 
stream,  or  by  successive  small  portions.  After  2  or  2^  hours'  boiling 
the  undecomposed  chromic  acid  is  reduced  by  addition  of  a  little 
alcohol,  the  green  liquid  is  immediately  stirred  into  a  cold  solution  of 
80 — 90  grams  potash  in  half  a  litre  of  water,  and  the  clear  green 
alkaline  solution  is  heated  to  boiling,  best  in  a  copper  vessel, 
till  the  precipitation  of  chromic  oxide  is  complete.  The  yellow 
liquid  may  then  be  separated  from  the  precipitate  by  syphoning, 
washing  by  decantation,  and  finally  on  a  strainer  with  gradual  pressure, 
and  after  complete  neutralisation,  left  to  evaporate  over  sulphuric 
acid,  its  reaction  being  tested  from  time  to  time,  and  kept  slightly 
alkaline  rather  than  acid.  The  concentration  having  been  continued 
till  two  or  three  crops  of  potassium  sulphate  have  separated  out,  the 
last  mother-liquor  is  mixed  with  an  equal  volume  of  alcohol;  the 
dark-brown  solution,  after  standing  for  several  hours,  is  separated 
from  the  precipitated  potassium  sulphate ;  the  alcohol  is  driven  off  by 
distillation  and  evaporation  over  the  water-bath,  and  the  acid  resulting 
from  the  oxidation  of  the  quinine  is  set  free  by  addition  of  hydro- 
chloric or  sulphuric  acid.  The  chief  product  of  the  reaction  is  then 
soon  precipitated  in  brownish  granules,  which  attach  themselves 
chiefly  to  those  parts  of  the  vessel  which  have  been  scratched  by  the 
glass  rod,  and  the  precipitation  is  completed  in  six  or  eight  hours. 
The  product  amounts  to  60  to  55  per  cent,  of  the  calculated  quantity. 
The  dark-brown  mother-liquor  contains  a  second  body  of  acid  nature ; 
but,  as  in  the  case  of  cinchonine  and  cinchonidine,  all  attempts  to 
separate  this  second  product  of  oxidation  in  definite  form  proved 
fruitless;  it  appears,  however,  to  be  very  similar  to  the  amorphous 
body  obtained  in  the  oxidation  of  cinchonine  and  cinchonidine.  The 
only  other  products  of  the  oxidation  were  carbonic  and  formic  acids. 

Oxidation  of  Oinclionidine. — This  base  treated  as  above  yielded  the 
same  crystallised  acid,  together  with  amorphous  products,  which 
could  not  be  separated  in  definite  form. 

QoiNiNic  Acid,  C11H9NO3. — This  acid,  homologous  with  cinchoninic 
acid,  is  the  crystallised  oxidation-product  above  mentioned.  It  is 
best  purified  by  recrystallisation  from  hot  dilute  hydrochloric  acid, 
finally  with  addition  of  animal  charcoal ;  the  purification  may,  how- 
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over,  also  be  effected  by  combining  the  qnininic  ecid  with  hydrochloric 
acid,  and  decomposing  the  resulting  compound  with  water. 

Pure  quininic  acid  crystallises  in  long  thin  faintly  yellowish  prisms, 
which  dissolve  very  sparingly  in  cold,  and  but  little  more  rea«lily  in 
hot  water ;  abundantly  and  with  yellowish  colour  in  dilute  hydro- 
chloric or  sulphuric  acid,  much  less  easily  in  acetic  acid;  readily  and 
without  colour  in  alkaline  solvents;  ether  and  benzene  dissolye  only 
ti-aces  of  it. 

Quininic  acid  dissolves  but  sparingly  in  alcohol,  even  at  the  boilinj^ 
licat,  f(jrming  a  solution  which  exhibits  a  blue  fluorescence  exceeding 
that  of  quinine  salts  in  beauty  and  sensibility.  In  comparatively 
strong  solutions  it  is  pure  blue,  but  passes  somewhat  into  violet  ou 
dilution,  disappears  on  addition  of  1^  vol.  water,  is  regenerated  by 
alcohol,  and  entirely  destroyed  on  addition  of  a  drop  or  two  of  sul- 
phuric acid  to  the  alcoholic  solution.  Chromic  oxide  is  obstinately 
retained  by  quininic  acid,  and  cannot  be  completely  removed  from  it, 
vvQxi  by  repeated  crystallisation  from  glacial  acetic  or  dilute  hydro- 
chloric acid ;  conveniently,  however,  by  repeated  crystallisation  of  tho 
calcium  salt. 

Quininic  acid  heated  in  capillary  tubes  melts  with  decomposition  at 
280°.  When  cautiously  heated  in  a  small  flask,-  it  melts  to  a  yellowish- 
brown  liquid,  and  then  sublimes  partially,  a  considerable  portion 
being,  however,  decomposed  and  giving  off  a  pungent  vapour  of  dis- 
agreeable odour,  which  is  emitfed  much  more  characteristically  ou 
heating  the  metallic  quininatis,  and  is  undoubtedly  due  to  quinolide, 
C9H9NO,  the  base  which  Butlerow  and  Wischnegradsky  obtained, 
with  separation  of  carbonic  anhydride,  by  the  action  of  alkalis  on 
quinine  (this  Journal,  1879,  Abstr.,  988). 

Quininic  acid  in  its  double  character  of  carboxylic  acid  and  nitro- 
genous base,  forms  two  classes  of  salts.  Those  which  are  formed  by 
substitution  of  metal  for  hydrogen  are  colourless  both  in  the  solid  form 
and  in  solution,  unless  the  metal  itself  imparts  a  peculiar  colour.  The 
compounds  with  acids  are  all  yellow. 

The  silver  salt,  CnHgAgNOa,  is  a  crystalline  powder  not  affected  by 
light.  The  calcium  salt,  (CiiH9N03)2Ca  +  2H,0,  is  moderately  soluble 
in  cold,  more  freely  in  hot  water,  and  crystallises  in  flat  rosettes  of 
white  needles,  which  give  off  their  water  between  160°  and  200°.  On 
heating  this  salt  or  any  other  quininate,  an  oil  distils  over,  having  a 
fragrant  odour  somewhat  like  that  of  coumarin.  The  barium  salt, 
(CnH8N03)9Ba  +  4H2O,  is  very  much  like  the  calcium  salt  in  appear- 
ance, but  much  more  soluble  even  in  cold  water.  Both  these  salts, 
like  the  free  acids,  obstinately  retain  chromic  oxide.  Copper  salt. 
A  solution  of  quininic  acid  in  strong  acetic  acid  mixed  with  cupric 
acetate  deposits  after  a  while  needles  of  the  free  acid,  and  the  green 
filtrate  when  left  to  evaporate  deposits  needles  of  a  dark  grass-green 
colour  mixed  with  yellowish  crystals.  The  solution  of  the  ammonium 
salt  yields,  on  addition  of  cupric  acetate,  a  light-green  flocculent  pre- 
cipitate, which  on  standing,  and  almost  instantly  on  heating,  changes 
to  a  heavy  powder  composed  of  grey-violet  crystals,  nearly  insoluble 
in  water,  and  becoming  light  lavender-blue  when  dried.  Their  com- 
position is  represented  by  the  formula  (CiiH8N03)2Cu  +  l^HaO. 
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Hydrochloride  of  Quininic  Acid,  CnHgNOajHCl. — This  salt,  formed 
hy  direct  combination,  separates  in  well-defined  yellow  triclinic  crystals 
mostly  of  tabular  habit,  and  containing  2  mols.  H2O.  They  dissolve 
without  alteration  in  a  small  quantity  of  water,  but  on  evaporating 
the  solution,  free  quininic  acid  separates  ont.  The  platinnchloride, 
(CiiH9N03)2H2Cl6Pt,  is  precipitated,  on  adding  platinic  chloride  to  a 
hot  moderately  dilute  solution  of  the  hydrochloride,  in  long  light- 
yellow  needles  containing  4H2O,  frequently,  however,  mixed  with 
thick  prisms  of  a  darker  colour.  The  anhydrous  salt  separates  from 
the  mother-liquor  in  orange-red  prisms,  and  is  also  formed  dii*ectly 
when  an  excess  of  hydrochloric  acid  is  used  in  the  preparation. 

The  intimate  relations  existing  between  quinine  and  quinidine 
on  the  one  hand,  and  cinchonine  and  cinchonidine  on  the  other,  render 
it  probable  that  a  similar  relation  exists  between  the  several  oxidation- 
products,  and  accordingly  that  quininic  acid  has  a  constitution  similar 
to  that  of  cinchoninic  acid  (Abstr.,  1880,  409),  and  may  be  regarded 
as  a  substituted  quinoline-monocarboxylic  acid.  Such  a  compound 
might  take  either  of  the  three  following  forms : — 

(1-)  (2.)  (3.) 

In  other  words  quininic  acid  may  be  regarded  as  the  monocarboxylic 
acid,  either  of  a  lepidine-phenol  or  of  a  quinoline-carbinol,  or  of  the 
methylic  ether  of  a  hydroxyquinoline.  If  it  be  correctly  represented 
by  the  first  or  the  second  of  these  formulae,  it  should  be  possible  to 
introduce  an  acetyl-group  into  the  molecule  by  substitution  of  OAc 
for  0  H  in  the  pyridine-nucleus  or  the  benzene-nucleus  of  the  first,  or 
in  the  CH2.OH  group  of  the  second ;  but  all  attempts  to  effect  this 
substitution  have  proved  fruitless,  so  that  there  remains  only  the  third 
formula  as  the  true  representative  of  the  constitution  of  quininic 
acid. 

Oxidation. — Nitric  acid  does  not  act  upon  quininic  acid  even 
when  heated,  but  chromic  acid  attacks  it  after  boiling  for  a  short 
time.  The  oxidation  is,  however,  much  better  effected  by  potassium 
permanganate,  a  3  per  cent,  solution  of  which  added  to  a  solution  of 
quininic  acid  in  potash,  in  such  proportion  that  3  atoms  of  oxygen 
shall  come  into  action,  converts  it  into  pyridine-tricarboxylic 
acid,  C5H2N(COOH)3,  the  same  product  that  is  obtained  in  like 
manner  from  cinchoninic  acid  and  from  quinine,  quinidine,  cinchonine, 
and  cinchonidine  (Abstr.,  1880,  895).  In  this  last  case  there  can  be 
no  doubt  that  the  alkaloids  are  first  converted  into  quininic  and 
cinchoninic  acids  respectively,  which  are  then  further  oxidised  to 
pyridine-tricarboxylic  acid.  A  second  acid  was  also  formed  in  the 
above  reaction,  but  not  in  sufficient  quantity  for  distinct  characterisa- 
tion. 

Action  of  Hydrochloric  Acid. — When  quininic  acid  (1*5  gram)  is  sealed 
up  in  a  tube  with  hydrochloric  acid  of  oi'dinary  strength  (15  c.c), 
and  heated  for  five  or  six  hours  at  220 — 230°,  methyl  chloride  escapes 
on  opening  the  tube,  and  the  liquid  contents  yield  sooner  or  later  a 
mass  of  laminar  crystals,  which  may   be  freed  from  the  liquid  by 
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filtration  and  washing  with  strong  hydrochloric  acid,  and  pnvified  by 
rocrystallisation  from  dilute  hydrocliloric  acid.  These  crystals  consist 
of  an  acid  which  forms  yellow  salts,  and  may  therefore  be  called 
xantfioquininir,  acid.  It  dissolves  readily  in  alkalis  and  in  mineral 
acids,  and  always  with  yellow  colour;  in  glacial  acetic  acid  and  other 
organic  acids,  it  dissolves  readily  when  heated,  likewise  yielding  yellow 
solutions.  It  is  not  fluorescent.  Heated  above  300',  it  melts  with 
partial  decomposition,  and  at  a  higher  temperature  sublimes,  gives  off 
vapours  smelling  like  creosote,  and  decomposes  in  a  manner  which 
will  be  presently  specified.  It  crystallises  without  water  of  crystal- 
lisation, and  gives  by  analysis  numbers  agreeing  with  the  formula 
CioHiNOs.  Its  formation  from  quininic  acid  is  represented  by  the 
equation — 

C«H.N<gg^^  +  HCl  =  C,H^<^^^^  +  CH,C1. 

Quininic  acid.  Xanthoquininic  acid. 

and  affords  further  confirmation  of  the  constitution  previously 
assigned  to  quininic  acid. 

Silver  xaiithoquinhate,  CioHjAgNOs  +  2HjO,  obtained  by  precipita- 
tion from  an  ammoniacal  solution  of  the  acid,  is  a  white  flocculent  preci- 
pitate, which  afterwards  iMJcomes  yellowish,  and  gives  off  its  water  over 
sulphuric  acid,  l^ho  copper  salt,  (CioH«NOs),Cu  +  HjO,  obtained  in  like 
manner,  is  yellow  and  flocculent  at  first,  but  on  standing,  or  immediately 
when  gently  heated,  changes  to  a  heavy  dark-green  crystalline  powder, 
nearly  insoluble  in  water.  The  calcium  snU,  (CioH6NOj)iCa  -|-  lOHiO, 
and  the  barium  salt  with  6H2O,  are  both  sparingly  soluble,  and  are 
obtained  by  precipitation,  the  former  as  a  thick  pulp  of  straw-yellow 
needles,  the  latter  in  dull  yellow  crystalline  crusts. 

Tlie  hydrochloride,  CioH7N03,HCl  -f-  2HjO,  separates  from  dilute 
solutions  containing  but  little  free  acid,  in  golden-yellow  needles;  from 
stronger  and  more  acid  solutions  in  darker-coloured  laminas.  The 
crystals  give  off  half  their  water  over  sulphuric  acid  in  48  hours,  and 
in  two  hours  when  dried  at  100°,  the  rest  only  after  long-continued 
heating  at  110 — 1"20",  part  of  the  hydrochloric  acid  being  given  off  at 
the  same  time.  The  pi atinochlorlde  forma  a  network  of  yellow-brown 
shining  needles,  having  the  somewhat  unusual  composition 

(C,oH,N03)iH,CI«Pt  +  6HaO. 

The  sulphate  (CioH7N03)2H2S04  +  3H20,  obtained  by  treating  xantho- 
quininic acid  with  sulphuric  acid  and  alcohol,  forms  yellow  crystals, 
which  give  off  2  mols.  water  at  130°,  the  remainder  at  190°. 

Decomposition  of  Xanthoquininic  Acid  by  Heat. — When  this  acid  is 
heated  above  800°,  it  liquefies,  and  is  decomposed,  with  rapid  evolu- 
tion of  carbonic  anhydride,  leaving  a  residue  consisting  of  a  hydroxy- 
quinoline,  C.oHiNOa  =  CO2  +  C9H7NO. 

The  preceding  results  show  that  quininic  acid  is  a  carboxylated  and 
metlioxylated  derivative  of  quinoline ;  or  less  probably  of  a  base 
isomeric  therewith.  The  conversion  of  quininic  acid  into  a  pyridine- 
tricarboxylic  acid  identical  with  that  which  is  obtained  in  like  manner 
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from  cinclioninic  aoid,  points  to  the  conclusion  that  qninoline,  which 
forms  part  of  the  cinchonine-molecule,  is  also  contained  in  the  residue 
which  yields  quinic  acid  ;  further,  that  the  methoxyl-pfroup  of  the  last- 
mentioned  acid  must  be  contained,  not  in  the  pyridine-rinp:,  but  in  the 
benzene-ring  of  that  compound.  Lastly,  it  follows  that  the  carboxyl- 
group  of  quininic  acid  is  directly  attached  to  the  pyridine-residue,  and 
in  a  position  similar  to  that  which  is  occupied  by  the  carboxyl-group 
of  cinchoninic  acid.  H.  W. 

Constitution  of  Cinchonine.  By  W.  Kobnigs  (Ber.,  14,  1852 — 
1859). — At  the  outset,  the  author  gives  a  brief  historical  account  of 
the  various  researches  which  have  thrown  light  on  the  constitution  of 
the  cinchona  alkaloids  and  their  derivatives.  Of  the  constitution  of 
cinchonine  two  opposed  views  have  been  held,  according  to  one  of 
which  cinchonidine  contains  two  qninoline  residues.  But  as  the 
decomposition  of  cinchonine  into  ethylpyridine,  qninoline,  and  fatty 
acids  is  difficult  to  reconcile  with  this  view,  Wischnegradskv  has  pro- 
posed the  formula  CsH^MeN.CO.aHi.CjHsEtN.  The  author,  how- 
ever,  believes  that  this  decomposition  can  be  explained  by  the  violent 
action  of  the  melted  alkali  on  a  reduced  qninoline  residue,  and  that 
the  supposition  of  the  qninoline  residues  in  cinchonine  is  not  there- 
fore untenable.  In  order  to  decide  this  question,  he  has  con- 
ducted a  series  of  reactions  which,  although  not  conclusive,  yet  point 
to  the  presence  in  cinchonine  of  two  qninoline  residues,  one  a  tetra- 
hydroquinoline,  the  other  a  methyltetrahydroquinoline.  By  the  action 
of  phosphorus  pentachloride  on  cinchonine  hydrochloride,  the  author 
has  obtained  a  cinchonine  chloride,  Ci9H2iN2Cl  (Abstr.,  1880,  675). 
By  heating  this  latter  compound  with  alcoholic  potash,  a  new  base, 
(C10H20N2),  cinchene,  is  obtained,  which  crystallises  in  the  rhombic 
system  (m.  p.  123 — 125").  By  the  action  of  nitric  acid  on  cinchene 
at  220"^,  a  gas  burning  with  ■&.  green  flame  was  obtained,  probably 
methyl  chloride.  This  renders  it  probable  that  there  is  in  cinchene 
and  cinchonine  a  CHs-group  attached  to  a  nitrogen-atom.  The  pro- 
duction of  formic  acid  by  the  gradual  oxidation  of  cinchonine  and 
quinine  by  permanganale  lends  additional  support  to  this  view  (Abstr., 
1879,  656,  809,  948).  By  heating  cinchene  with  hydrochloric  acid, 
a  golden  crystalline,  sparingly  soluble  hydrochloride  of  a  new  base, 
apocinchene,  CisHnNO,  is  obtained.  Apocinchene  has  the  character  of 
an  amidophenol ;  it  crystallises  from  hot  alcohol,  and  melts  at  209°. 
By  oxidation  with  chromic  mixture,  apocinchene  gives  cinchonic,  car- 
bonic, and  some  small  quantity  of  acetic  acid.  In  the  formation  of 
apocinchene,  the  ethylpyridene  residue  of  cinchene  has  probably  given 
off  its  nitrogen  in  the  form  of  ammonia  or  methylamine,  a  view  which 
is  in  accordance  with  the  experiments  of  Hoogewerff  and  v.  Dorp  on 
the  oxidation  of  the  cinchona  alkaloids  with  alkaline  permanganate, 
whereby  half  the  nitrogen  was  evolved  as  ammonia,  and  half  appeared 
in  the  pyridenetricarboxylic  acid  (Abstr.,  1880,  895).  It  is  further 
probable,  from  a  consideration  of  Hofmann's  experiments  on  the  methy- 
lated derivatives  of  pyridene  and  conine,  that  cinchene  and  apociTi- 
chene  contain,  besides  a  qninoline  nucleus,  a  reduced  pyridene  residue, 
which  has  a  methyl  gi'oup  attached  to  a  nitrogeu-atora  of  a  tertiary 
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amine.  As  nitrous  acid  has  no  action  on  cinchene,  cinchonidine,  and 
quinine,  it  is  probable  that  both  the  nitrogen-atoms  belong  to  a  tertiary 
amine  grouping.  Apocinchene,  from  its  analogy  with  amidophenol, 
contains  a  hydroxyl  grouping  possessing  acid  properties. 

By  fusing  apocinchene  with  potash,  a  new  base,  oxyapochichene, 
CibHitN^Oo,  is  obtained,  which  can  be  crystallised  from  hot  alcohol,  and 
melts  at  207^.  Cinchonine  differs  from  cinchene  by  a  molecule  of  water, 
and  these  bases  appear  to  bear  to  one  another  a  relation  similar  to  that 
existing  between  camphor  and  cymene.  The  author  promises- further 
researches,  with  a  view  of  establishing  the  constitution  of  cinchonine 
and  the  substances  derived  from  it,  which  are  described  in  Uie  present 
communication.  V.  H.  V. 

i3-Cinchoninesulphonic  Acid  and  its    Deriyatives.     By  H. 

Wkidei,  {MoHatsh.  Chem.,  2.  505 — 579). — The  author,  in  conjunction 
with  Cobcnzl  (Abstr.,  1881,.  742),*  by  heating  cinohoninic  acid 
with  sulphuric  anhydride,  obtained  a  sulphonic  acid  designated  aa 
CL- cinchonine Hulplionic  acid,  from  which  they  prepared  a  hydroxy-acid, 
and  tlierefrom  a  phenol  of  quinoline.  It  was  found,  however,  that 
when  the  reaction  took  place  at  a  very  high  temperature,  other  products 
were  formed,  and  the  author  now  fiiida  that  the  acid  formed  under 
these  circumstances  is  an  isomeride  of  a-cinchoninesulphonic  acid, 
which  he  distinguishes  by  the  prefix  /3. 

/3-Cinchoninesulphonic  acid  is  formed  by  the  actioa  of  a  mixture  of 
oil  of  vitriol  and  phosphoric  anhydride  on  cinchoninio  acid  at  250 — 
260°,  but  a  much  better  mode  of  preparation  is  to  heat  the  cinchoninic 
acid  in  a  sealed  tube  at260 — 270"^  for  eightor  ten  hours  with  oil  of  vitriol 
rich  in  sulphuric  anhydride.  The  sulphonic  acid  thus  obtained  may 
be  purified  by  mixing  it  with  a  small  quantity  of  a  dilute  solution  of 
basic  lead  acetate,  freeing  the  filti^ate  from  excess  of  lead  by  hydrogen 
sulphide,  filtering  again,  and  evaporating  the  clear  liquid  to  the  crystal- 
lising point.  It  then  solidifies  to  a  magma  of  yellowish- white,  very 
brilliant  wavellitic  needles,  which  may  be  renderedi  quite  colourless  by 
recry stall isation  with  the  aid  of  animal  charcoal. 

Pure  /iJ-cinchoninesulphonic  acid  forms  a  network  of  slender  colour- 
less needles,  having  the  composition  CioHeNO^SOaH  +  2H2O,  and 
giving  oft"  their  water  at  130°  ;  it  is  easily  soluble  in  warm,  less  readily 
in  cold  water  and  alcohol.  The  dehydrated  acid  may  be  heated  some- 
what strongly,  without  decomposition,  but  ultimately  turns  brown, 
swells  lip  in  a  peculiar  manner  without  actually  melting,  and  finally 
burns  away,  leaving  a  porous  cinder.  It  has  an  intensely  bitter  taste, 
and  acts  strongly  on  litmus.  Its  aqueous  solution  is  not  precipitated 
by  normal  lead  acetate,  either  at  ordinary  or  at  higher  temperatures, 
but  with  basic  lead  acetate  it  gives  a  bulky  precipitate,  soluble  in 
excess  of  the  precipitant,  and  in  normal  lead  acetate.  Cupric  acetate 
added  to  a  boiling  concentrated  solution  of  the  acid,  forms  a  light  blue 
crystalline  precipitate,  and  silver  nitrate  a  white  crystalline  precipitate, 
which  is  not  affected  by  light.     The  chlorides  of  calcium  and  barium 

*  In  the  abstract  here  referred  to  the  sulphonic  acid  in  question  is  erroneously 
stated  to  be  obtained  by  the  action  of  sulphui-ic  acid  on  cinchonine. 
VOL.  xm.  a 


226  ABSTRACTS  OF  CHEMICAL  PAPERS. 

de  not  precipitate  ijhe  acid  either  in  the  free  state  or  when  neutralised 
with  ammonia. 

The  conversion  of  the  a-  into  the  /3-acid  by  the  action  of  sulphuric 
anhydride  at  high  temperatmres,  which  is  analogous  to  that  of  ortho- 
intopara-phenolsulplionicacid,  is  a-very  definite  reaction,  and  is  attended 
with  the  formation  of  only  small  quantities  of  humous  products,  and  a 
syrupy  sulplhuretted  acid  substance. 

The  acid  ammonium  salt  of  /S-cinchoninesnlphonic  a«id  is  formed 
whem  a  solution  of  the  acid  supersaturated  with  ammonia  is  left  to 
evaporate  over  sulphuric  acid  at  ordinary  temperatures,  and  crystallises 
in  slender  white  silky  needles,  having  in  the  air-dried  state  the  com- 
position'CioiH6N02.S03NH4  4-  2H80,  and  giving  off  their  crystal- water  at 
100°.  The  normal  ammonium  salt  has  not  been  obtained.  The  barium 
salt,  obtained  by  saturation,  crystallises  in  microscopic  truncated 
prisms,  which,  when  once  separated,  are  nearly  insoluble  in  water. 
The  air-dried  saH  contains  CioH5(N02)S03Ba  +  H2O,  and  does  not  give 
off  its  water  till  heated  to  250'.  The  lead  salt,  also  prepared  by 
neutralisation,  separates  on  cooling  from  a  concentrated  solution,  in 
small  irregular  larainse,  having  a  splendid  nacreous  lustre,  and,  like  the 
barium  salt,  dissolving  with  great  difficulty  when  once  separated.  Air- 
dried,  it  has  the  composition  CioHj^(N02)S03Pb  +  4H3O,  and  gives  ofE 
its  water  at  150°. 

B-Hydroxycinchoninic  acid,  CioHtNOs  =  CmHeNOj.OH,  is  pre- 
pared like  the  corresponding  «-acid,*  by  fusing  /3-ciuchonine-sulpho- 
nic  acid  with  an  equivalent  quantity  of  potash  (10  g.  sulphonic 
acid  with  50  g.  KOH)  dissolved  in  a  small  quantity  of  water,  stopping 
the  operation  as  soon  as  all  the  water  is  evaporated  and  the  melt  begins 
to  froth.  On  dissolving  the  product  in  a  little  Avater,  and  exactly 
neutralising  with  sulphuric  acid,  potassium  sulphate  and  the  hydroxy- 
acid  are  thrown  down  together,  and  the  precipitation  of  the  latter  may 
be  completed  by  cooling  with  ice.  The  hydroxy-aeid  may  then  be 
dissolved  out  by  Large  quantities  of  boiling  alcohol,  and  remains  on 
evaporation  in  light  yellow  crusts,  which  may  be  purified  by  five  or 
six  crystallisations  from  boiling  water.  The  acid  is  thus  obtained  in 
small  yellowiiih-white,  glittering,  lozenge-shaped  plates,  belonging  to 
the  monoclinic  system.  It  is  nearly  insoluble  in  cold  water,  and  only 
slightly  soluble  in  hot  water  and  in  alcohol,  but  dissolves  with  com- 
parative facility,  with  the  aid  of  heat,  in  glacial  acetic  acid,  and  in 
mineral  acids.  When  heated,  it  partly  sublimes,  then  melts  with 
partial  decomposition,  and  volatilises  completely.  Heated  in  sealed 
capillary  glass  tubes,  it  melts  at  a  temperature  above  315°,  perhaps 
about  32U°.  The  aqueous  solution  of  the  acid  foi-ms  with  silver  nitrate 
after  a  few  minutes,  a  white  crystalline  precipitate ;  with  basic  lead 
acetate  a  yellowish  precipitate  is  formed,  soluble  in  a  large  excess  of 
the  reagent ;  no  precipitate  with  normal  lead  acetate,  and  no  colora- 
tion with  ferric  chloride  or  ferrous  sulphate.  The  air-dried  acid  con- 
tains 1  mol.  H2O,  which  is  given  off  slowly  at  100°,  readily  at  105°. 

*  Abstr.,  1881,  743.  The  name  a-hydroxycinchonic  acid  there  given  to  the 
acid  in  question  is  inappropriate :  for  cinchonic  acid  is  a  non-azotised  acid, 
CnHi409,  and  the  proper  designation  of  the  acid  CxoH^NOj  is  dnchoninic 
,ictd.—K.  W. 
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/3-H3'droxycinchoninic  acid  unites,  like  the  a-acid,  both  with  bases 
aud  with  strong  acids.  The  normal  barium  salt,  CioHjBaNOs,  forms 
yellowish-wliite  indistinctly  crystalline  crusts.  The  hijdrochloridt^ 
Ci(iH:N03,HCl,  formed  by  dissolving  the  i3-acid  in  hot  strong  hydro- 
chlonc  acid,  crystallises  in  a  mass  of  slender  faintly  yellow  very 
brilliant  monoclinic  needles,  containing  1  mol.  H^O,  which  is  given  off 
on  heating.  It  is  completely  decorapo.sed  by  water.  The  platino- 
chloride,  (CioH7N03,HCl)i,PtCl4  +  2H2O,  forms  small  yellow  shining 
plates,  apparently  monoclinic,  which  give  off  their  crj'stal-water  at 
105°,  and  are  decomposed  by  water. 

^-Hydroxy quinolineoT  S.quiyiophenol,  C»H7N0  =  CjHeN.OH,  is 
formed  like  the  a-modification,  by  repeated  dry  distillation  of /3-hydroxy- 
cinclioninic  acid,  the  crude  product  after  the  third  distillation  being 
purified  by  crystallisation  from  dilute  alcohol.  It  is  thus  obtained  in 
Hletider,  colourless,  apparently  prismatic  needles,  having  a  silky  lustre. 
It  smells  faintly  like  honey  when  cold,  but  emits  a  pungent  phenolic 
odour  when  heated.  It  dissolves,  not  only  in  alcohol,  but  at  the  boiling 
heats,  also  in  benzene  and  chloroform ;  somewhat  less  readily  in  ether. 
Wlicn  heated,  it  partly  sublimes  before  melting,  in  slender  white 
feathery  crystals.  When  quite  pure,  it  melts  at  191 — 192**,  but  a 
small  quantity  of  impurity  lowers  the  melting  point  to  176 — 181".  Its 
boiling  point  is  above  300°,  apparently  between  310°  and  320°,  Its 
aqueous  solution  has  a  neutral  reaction,  and  precipitates  silver,  copper, 
and  lead  salts  ;  it  does  not  give  any  colour-reaction  with  ferric  chloride 
or  ferrous  sulphate. 

The  hydrochloi-ide,  CsH7N0,HCl,  crystallises  in  very  long  capillary, 
flexible,  colourless  needles,  very  easily  soluble  in  water  aud  in  alcohol. 
The  phitiiiochloride,  (C»H7NO,HCl)j,PtCl4,  forms  needle-shaped 
crystals  containing  2  mols.  water,  which  they  give  off  at  100°. 

/S-Hydroxycinchoninicacid  is  converted  by  oxidation  with  potassium 
])ermanganate  into  pyridine-tricarboxylic  acid,  CjHjN(C00H)3:  hence 
it  may  be  inferred  that  the  hydroxy  1-group  in  this  acid,  aud  in  the 
/:J-quinophenol,  aud  the  SOjH-group  in  the  |S-sulphonic  acid,  are  situ- 
ated, as  in  the  corresponding  a-compounds,  in  the  benzeue-nucleus  of 
the  quinoline  molecule  (Abstr.,  1881,  745). 

|(3-Hydroxycinchoninic  acid  is  the  fourth  known  hydroxyquinoline- 
carboxylic  acid,  inasmuch  as  Kretschy  has  shown  CAbstr.,  1881,  827), 
that  kynuric  acid  is  a  compound  of  similar  constitution  ;  /J-quinophenol 
is  the  third  known  hydroxy  quinoline.  H.  "W". 

Cinchonidine.  By  A.  Claus  and  H.  Weller  {Ber.,  14,  1921 — 
1924). — In  order  to  investigate  the  constitution  of  the  haloid  and 
hydrocarbon  derivatives  of  cinchonidine,  the  authors  have  examined 
their  products  of  oxidation  :  for  if  the  hydrocarbon  residue  is  attached 
to  the  carbon-atom  which  serves  for  the  production  of  quinoline- 
carboxylic  acid,  a  dicarboxj'lic  acid  should  be  produced  by  its  oxida- 
tion ;  but  if  the  hydrocarbon  residue  is  attached  to  a  nitrogen-atom  in 
that  portion  of  the  molecule  which  does  not  suffer  disruptive  oxidation,, 
an  alcoholic  carboxylic  acid  should  be  formed;  and  finallv,  if  the 
hydrocarbon  grouping  is  in  the  other  portion  of  the  molecule,  then 
quinoline monocarboxvlic  acid  should  be  produced. 

22 
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By  the  oxidation  of  bromethylcinchonidine,  quinoline  monocar- 
boxylic  acid  was  formed  identical  with  the  acid  obtained  by  the  direct 
oxidation  of  cinchonidine. 

Ethyl  bromide  combines  easily  with  cinchonidine,  but  amyl  bromide 
yields  amylcinchonidine  only  when  the  two  are  heated  tog-ether  at  210" 
tor  some  time.  The  j^^'^^^''^'^^^^'-^"^^'^^  of^  amyl-cinchonidiiie  forms  a 
golden-yellow  precipitate  of  composition  Ci9H2i(C5Hn)N.,0,H2PtCl6. 
The  difficulty  of  combining  amyl  bromide  with  cinchonidine,  as  com- 
pared with  the  readiness  with  which  amyl  bromide  combines  with 
dimethyluniline,  seems  to  the  author  to  point  to  the  formation  of  a 
hydrobromide  of  a  tertiary  amine,  and  not  a  tetrammonium  bromide. 

In  conclusion,  the  author  remarks  that  the  existence  of  cinchonidine 
and  homocinchonidine  as  two  distinct  chemical  compounds  has  not 
been  established,  and  that  the  difference  in  physical  properties  of  these 
substances  probably  arises  from  the  presence  of  impurities. 

V.  H.  V. 

Cinchonidine  and  Homocinchonidine.  By  O.  Hesse  (Ber., 
14,  1888 — 1890,  and  1890 — 1895). — This  paper  is  a  personal  discussion 
between  the  author  and  Skraup  with  regard  to  the  two  alkaloids  cin- 
chonidine and  homocinchonidine  (Abstr.,  1881,  291),  in  which  the 
author  arrives  at  the  conclusion  that  Skraup's  view  (that  the  author's 
cinchonidine  is  impure  homocinchonidine)  is  incorrect. 

The  author  corrects  an  observation  made  in  a  former  communi- 
cation, that  cinchonidine  in  sulphuric  acid  gives  a  blue  fluorescent 
solution.  This  has  subsequentlybeen  found  to  be  due  to  the  presence 
of  about  2  per  cent,  of  quinine. 

In  the  second  paper  the  distinctive  characteristics  of  the  two  allied 
alkaloids,  cinchonidine  and  homocinchonidine,  are  compared  and  con- 
trasted. The  former  melts  at  200—201°,  the  latter  at  205—206° ;  in 
alcohol  and  chloroform  solution  both  have  the  same  laevorotatory 
power,  but  different  when  dissolved  in  acids  (Abstr.,  1881,  292)  ;  the 
same  relation  holds  good  with  the  hydrochlorides  of  these  bases. 

Cinchonidine  sulphate  forms  glistening  prisms,  which  after  a  short 
time  lose  their  brightness,  with  simultaneous  absorption  of  5  mols.  H2O  ; 
whereas  homocinchonidine  sulphate  forms  needles,  which,  on  keeping, 
shrivel  up  to  an  insignificant  mass.  The  sulphates  also  differ  in 
their  solubility  in  water;  at  22°  the  homocinchonidine  sulphate  is 
less  soluble  than  the  cinchonine  sulphate ;  at  30°  both  salts  are  equally 
soluble ;  at  a  higher  temperature  homocinchonidine  sulphate  is  more 
soluble :  thus  a  solution  of  homocinchonidine  sulphate  saturated  at 
50°  solidifies  on  cooling  into  a  thick  mass  so  compact  that  on  turning 
over  the  vessel  containing  it,  none  of  the  mother-liquor  falls  out, 
which  is  not  the  case  with  cinchonidine  sulphate.  On  oxidation  with 
alkaline  permanganate,  both  alkaloids  yield  the  same  cinchotenidine  ; 
but  as  the  yield  is  different,  it  appears  that  the  oxidation  of  the  two 
alkaloids  under  the  same  conditions  is  also  different.  (In  the  rotatory 
power  of  cinchotenidine,  the  author  has  found  (for  p  =  5,  t  =  15, 
I  =  210)  [a]n  =  —  201"4).  For  these  reasons  the  author  maintains 
that  cinchonidine  and  homocinchonidine  are  not  the  same  substance  in 
different  degrees  of  purity.  V.  H.  V. 
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A  New  Cinchona  Alkaloid.  By  Aexaud  (Compt.  rend.,  93, 
503 — 595). — A  new  alkaloid,  to  which  the  author  gives  the  name 
cinch onamijie,  exists  in  cinchona  bark  obtained  from  the  province  of 
Santander,  Columbia.  It  occurs  simultaneously  with  cinehonine, 
lOO  parts  of  cinehonine  being  accompanied  by  0'2  part  of  cinchon- 
amine.  In  order  to  extract  the  latter,  the  bark  is  treated  with  milk  of 
lime,  and  the  mixture  allowed  to  dry  at  the  ordinary  temperature. 
It  is  then  treated  with  boiling  alcohol.  After  distilling  the  alcoholic 
solution,  the  residue  is  dissolved  in  dilute  hydrochloric  acid.  The 
hydrochloride  of  cinchonamine  crystallises  out,  whilst  that  of  cineho- 
nine remains  in  solution.  Cinchonamine  is  insoluble  in  cold  water. 
It  crystallises  in  brilliant  anhydrous  colourless  prisms  (m.  p.  195°) 
from  an  alcoholic  solution,  and  in  fine  needles  when  deposited  from 
an  ethereal  solution.  Its  alcoholic  solution  (at  9.3°)  is  dextro- 
rotatory [a]D=  +  lirO".  Its  salts  are  precipitated  by  alkalis.  The 
hydrochlonde,  C19H21N2O.HCI  +  HjO,  crystallises  in  prisms,  scarcely 
soluble  in  cold  water.  The  platinochloride,  2(Ci9H24N,O.HCl),PtClt,  is 
a  crystalline  yellow  powder,  almost  insoluble  in  pure  water  and  in 
water  containing  hydrochloric  acid.  The  author  has  also  prepared  the 
sulphate,  nitrate,  hydriodide,  and  acetate  of  the  base.  An  acid  solu- 
tion of  the  sulphate  is  dextrorotatory  [ajo  =  -f  4-5°  5'  at  16". 

J.  I.  W. 

Hyoscine.  By  A.  Ladenburg  (Ber.,  14,  1870 — 1872). — A  conti- 
nuation of  the  author's  researches  (Abstr.,  1881,  56).  The  hi/dr- 
indide  of  hi/oncine,  CnHiaNOa,!!!  +  ^HjO,  crystallises  in  small  golden 
prisms  of  the  monosymmetrical  form,  with  axial  ratio  a  :  h  :  c  ■=■ 
09383  :  1  :  1-3565  and  /3  =  8520.  The  hydrobromide  crystallises  in 
large  colourless  transparent  prisms  with  axial  ratio  0*6005  : 1  :  0'4112. 
The  hydriodide  is  la3VQrotatory,  and  it  is  probable  that  the  hydrobro- 
mide is  also  optically  active.  V.  H.  V. 

The  Lupine  Alkaloids.  By  G.  Baumert  (Ber.,  14, 1880—1882, 
and  1882 — 1884). — The  author  draws  attention  to  the  product  which 
Liebscher  obtained  by  the  action  of  fuming  hydrochloric  aind  on 
lupinine  (Ber.  des  LandicirthschaftUches  Institutes  der  Vnivtrtntdt 
Halle,  2).  Although  Liebscher  drew  no  inference  as  to  the  com- 
position of  the  substance  formed,  on  account  of  the  unsatisfactory 
results  of  the  analysis,  the  author  considers  that,  adopting  his  formnl?, 
for  lupinine,  CsiKmN'^Oo,  Liebscher's  results  indicate  the  existence  of  a 
base  of  composition  C21H38N2O. 

On  heating  lupinine  hydrochloride  with  phosphoric  anhydride  at 
175°, dissolving  the  product  in  water,and  precipitating  with  soda,  a  gold- 
coloured  disagreeably  smelling  oil  is  obtained,  which  distils  at  about 
215"  in  water- vapour  with  decomposition.  This  compound  has  pro- 
perties similar  to  those  of  the  substance  examined  by  Liebscher.  The 
platinochloride  separates  from  aqueous  solution  in  orange-red  leaflets, 
of  composition  C2,H4oN305,H2PtCl6.  On  attempting  to  recrystallise 
this  salt  from  hot  water,  the  crystals  lose  water  of  crystallisation  and 
their  solubility  is  increased.  V.  H.  V. 
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Berberonic  Acid.  By  H.  Furth  (Monatsk.  Clem.,  2,  416—431). 
—This  acid  was  described  by  Weidl  (Abstr.,  1879,  656),  who  con- 
sidered it  to  be  pyridine-tricarboxylic  acid,  and  this  view  is  confirmed 
by  the  author's  researches.  As  at  present  no  proof  of  the  tribasic 
nature  of  the  acid  has  been  given,  he  has  prepared  the  three  potassium 
salts  by  adding  the  calculated  quantities  of  potassium  hydroxide  to 
berberonic  acid.  The  normal  salt,  CgHzKsNOs  +  4^HoO,  does  not  crys- 
tallise from  water,  but  from  50  per  cent,  alcohol :  it  can  be  obtained  in 
large  hard  brilliant  prisms,  of  a  yellowish  tint ;  it  is  very  deliquescent, 
readily  soluble  in  water,  insoluble  in  absolute  alcohol,  and  has  a  neutral 
reaction.  Hydrodipotassic  berheronate,  CgHaKoNOs  +  SHaO,  crystal- 
lises from  its  aqueous  solution  in  brilliant  white  rhombic  tables.  It  is 
little  soluble  in  cold,  readily  in  hot  water,  insoluble  in  alcohol.  JDihy. 
drnpotassic  berheronate,  CgHiKNOe  +  l^HjO,  crystallises  in  hard 
brilliant  needles,  soluble  in  hot  water,  insoluble  in  alcohol. 

Pure  berberonic  acid,  when  heated,  turns  red  at  215^,  and  melts  at 
243° ;  it  yields  a  crystalline  compound  with  hydrochloric  acid.  On 
heating  berberonic  acid  to  215°,  or  the  di-potassium  salt  to  285°,  nico- 
tinic acid  and  a  small  quantity  of  pyridine  were  obtained ;  whilst  ber- 
beronic acid  at  temperatures  above  its  melting  point,  or  the  mono- 
potassium  salt  at  275°,  gives  isonicotinic  acid  and  some  pyridine.  On 
heating  berberonic  acid  with  glacial  acetic  acid  in  sealed  tubes  at  140°, 
a  new  pyridinedicarboxylie  acid  was  formed.  The  following  table 
(p.  231)  gives  a  comparison  of  the  properties  of  this  new  acid  with 
those  of  the  five  pyridinedicarboxylie  acids  previously  known. 

A.  J.  G. 

Products  obtained  by  the  Roasting  of  Coflfee.  By  0.  Bern- 
HEIMER  (Monatsh.  Ghem.,  1,  456— 467).— Raw  coffee  beans  (50  kg.) 
roasted  in  a  revolving  drum  yielded  a  liquid  distillate  (5  1.),  and 
a  solid  portion  (680  g.)  floating  thereon.  The  uncondensable  vapours 
contained  carbonic  -anhydride,  and,  on  passing  them  through  dilute 
hydrochloric  acid,  a  resinous  body  was  deposited  having  the  aspect 
of  pyrrol-red. 

A.  Liquid  Distillate.— The  crude  liquid  distillate  filtered  from  solid 
particles  had  a  yellow  colour  and  the  fragrant  odour  of  coffee.  On 
agitating  it  with  ether  and  evaporating  the  ethereal  extract  over  the 
water-bath,  a  dark  heavy  oil  was  obtained,  smelling  like  coffee,  and 
yielding,  on  re-distillation,  first  a  few  drops  of  liquid  having  the  odour 
of  acetone,  afterwards,  for  the  most  part,  acetic  acid  and  water.  The 
thermometer  then  rose  quickly  to  200°,  above  which  point  there  passed 
over  an  oil  smelling  like  coffee,  the  temperature  at  the  same  time 
rising  to  300°.  Above  this  point  there  passed  over  a  very  small 
quantity  of  liquid  which  immediately  solidified  to  a  mass  having  the 
buttery  aspect  and  rancid  odour  of  the  higher  fatty  acids.  This  por- 
tion, and  the  liquid  which  passed  over  from  200^  to  300°,  were  neu- 
tralised with  sodium  carbonate,  whereupon  a  thick  dark-coloured  oil 
was  thrown  down,  which  was  separated  from  the  supernatant  liquid  bv 
means  of  a  tap-funnel,  and,  washed  with  water  rendered  very  slightly 
alkaline  by  potash. 

The  alkaline  wash- waters  contained  no  fatty  acids,  but,  when  acidu- 
lated with  sulphuric  acid  and  agitated  with  ether,  they  yielded  a  sub- 
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stance  -wliicl],  after  evaporation  of  the  ether,  filled  the  liquid  with  a 
pnlp  of  ci-ystals,  and,  after  precipitation,  crystallised  in  colourless 
needles  exhibiting  the  characters  of  quinol  (m.  p,  171°;  conversion 
into  quinhy drone  by  the  action  of  ferric  chloride). 

The  oil  above  mentionedi  designated  by  the  author  as  caf  feol,  was 
dried  over  calcium  chloride  and  fractionally  distilled,  the  greater  part 
passing  over  from  195°  to  197°.  The  distillate  smells  very  strongly  of 
coffee,  is  apparently  insoluble  in  cold  water,  but  imparts  to  it  the 
characteristic  odour ;  slightly  soluble  in  hot  water,  very  slightly  in 
aqueous  potash,  very  easily  in  alcohol  and  ether,  the  alcoholic  solution 
giving,  with  ferric  chloride,  a  red  coloration  which  does  not  disappear 
on  addition  of  sodium  carbonate.  CafFeol  does  not  solidify  in  a 
freezing  mixture.  By  analysis  it  gave  69"57  and  69*77  per  cent, 
carbon,  I'll  and  7*73  hydrogen,  leading  to  the  formula  GsHjoOj,  which 
requires  69*56  C  and  7*25  H.  Its  vapour-density  is  by  experiment 
4*1,  the  formula  requiring  4*7.  Caffeol  is  violently  oxidised  by  chromic 
acid  mixture,  without  formation  of  any  definite  products.  By  fusion  with 
potash,  it  yields  salicylic  acid.  Respecting  its  constitution,  see  page  174. 

The  portion  of  the  crude  liquid  distillate  not  taken  up  by  ether, 
when  concentrated  over  the  water-bath,  yielded  groups  of  needle- 
shaped  crystals,  exhibiting  the  composition  and  properties  of  caffeine, 
C8H10N4O2  (0"28  per  cent,  of  the  coffee).  The  mother-liquor  was  found 
to  contain  methylamine  and  trimethylamine. 

B.  Solid  Distillate. — The  black  mass  floating  on  the  crude  liquid 
distillate  was  found,  by  a  preliminary  examination,  to  consist  of  a 
mixture  of  the  higher  fatty  acids.  By  saponification,  and  treatment 
of  the  product  by  Heintz's  method  of  separation,  this  mixture  yielded, 
as  chief  constituent,  palmitic  acid  melting  at  60°,  and  a  very  small 
quantity  of  another  acid  haying  a  melting  point  a  few  degrees  higher 
than  that  of  lauric  acid. 

Summary. — From  the  preceding  investigation,  it  appears  that  the 
chief  products  obtained  by  the  roasting  of  coffee  are  palmitic  acid, 
caffeine,  caffeol, acetic  acid,  and  carbonic  anhydride;  whilst,  as  secondary 
products,  are  obtained  quinol,  methylamine,  pyrrol,  and  acetone  {?). 
The  fatty  acids  amount  to  0-48  per  cent,  of  the  coffee  used,  the  caffeine 
to  0"18,  and  the  caffeol  to  0-05  per  cent.  H.  W. 

Reactions  of  Bile-pigments.  By  St.  Capranica  (Gazzetta,  1881, 
430). — The  author,  after  reviewing  the  researches  of  Maly  and 
Thudichum  on  the  brominated  derivatives  of  bilirubin,  proceeds  to 
describe  three  series  of  reactions  which  the  bile-pigments  exhibit  with 
an  alcoholic  solution  of  bromine  (5  per  cent.),  and  with  aqueous  chloric 
and  iodic  acids  (20  per  cent.). 

These  reactions  exhibit  three  stages  of  coloration  :  1.  Green  ;  2.  Blue  ; 
3.  Violet ;  after  which  there  occurs  a  change  of  colour  to  reddish- 
yellow,  and,  finally,  decoloration.  The  reactions  in  question  are 
obtained  with  all  the  bile-pigments  dissolved  in  alcohol,  ether,  or  chlo- 
roform. Some  divergencies  between  the  reactions  with  different 
solvents  are,  however,  noticed,  and  these  are  shown  to  vary  with  the 
nature  of  the  solvents  themselves. 
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The  spectroscopy  of  the  solutions  is  also  discussed,  and  the  facts 
observed  are  arranged  in  a  table,  from  which  it  appears  that  the  green 
solutions  do  not  exhibit  any  absorption-bands  ;  whereas  the  bine  soln- 
tions  give  one  band  in  the  red  ;  the  violet  solutions  two  bands,  one  in 
the  red,  the  other  in  the  indigo  ;  and,  lastly,  the  red-yellow  solutions 
give  a  single  band  in  the  blue.  The  bands  exhibited  by  the  coloured 
solutions  obtained  with  the  three  reagents  are  always  identical  in  posi- 
tioii  and  intensity. 

The  first  part  of  the  memoir  contains  determinations  showing  the 
non-identity  of  the  bile-pigments  (positively  asserted  by  some  writers) 
with  other  pigments  of  the  organism,  especially  with  Virchow's 
hcemato'idin.  The  author  then  studies  the  allied  pigments,  via.,  the 
lutein  of  the  epithelium  of  the  retina,  htematoidin  (hsemalutein),  the 
yellow  bodies  of  the  ovary,  and  the  pigments  of  the  egg.  Neither  of 
these  pigments  was  found  to  exhibit  the  reactions  above  mentioned 
with  bromine,  chloric  acid,  or  iodic  acid,  whence  it  is  inferred  that  they 
are  essentially  difierent  from  bilirubin. 

The  author  has  also  studied  the  action  of  direct  solar  light  on  bili- 
rubin, and  finds  that  when  solutions  of  this  pigment  in  chloroform  are 
exposed  to  light  in  sealed  tubes,  bilirubin  is  produced.  On  subse- 
quently passing  a  current  of  air  for  several  hours  into  solutions  of 
bilirubin,  neither  green  coloration  nor  decoloration  was  observed. 
Hence  it  is  inferred  that  the  action  of  light  alone  is  sufficient  to  trans- 
form bilirubin  into  biliverdin,  and  that,  under  the  conditions  above 
mentioned,  the  air  has  no  influence  on  the  result.  These  phenomena 
serve  to  verify  the  non-identity  of  bilirubin  with  the  colouring  mat- 
tei-s  above  mentioned,  inasmuch  as  the  latter,  when  exposed  to  light, 
are  more  or  less  quickly  decolorised,  but  never  turn  green. 

Lastly,  the  author  has  studied  Maly's  hydrobilirubin,  which  has 
been  recognised  as  identical  with  many  pigments  of  the  organism, 
viz.,  the  steriobilin  of  Vaulair  and  Masius,  the  urobilin  of  Jafte,  and, 
finally,  the  pigment  which  Hoppe-Seyler  obtained  by  treating  the 
colouring  matter  of  blood  with  tin  and  hydrochloric  acid.  Hydro- 
bilirubin does  not  give  the  above-mentioned  reactions  with  bromine, 
chloric  acid,  &c. 

The  author's  test  for  bile-pigments  is  more  sensitive  than  that  of 
Gmelin  (limit  found  by  the  author  for  the  action  of  bromine  ^ 
T5T)o"oo^ro  gi**'^)j  ^^^  ^^  very  easy  of  execution. 

The  facts  on  which  the  author  chiefly  insists  are  the  three  series  of 
reactions  above  described ;  the  action  of  light  on  bilirubin,  and  the 
direct  demonstration  of  the  non-identity  of  bilirubin  with  hsematoidin 
and  other  substances  related  thereto.  H.  W. 

Some  Derivatives  of  PyrocoU.  By  G.  L,  Ciamician  and  L.  Daxesi 

(Gazzetta,  1881,  330 — 332). — This  substance,  discovered  by  Weidel 
and  Ciamician  (Abstr.,  1881,  295)  amongst  the  products  of  the 
dry  distillation  of  gelatin,  is  attacked  by  bromine  at  ordinary 
temperatures ;  but,  to  render  the  action  complete,  it  is  best  to  heat 
1  part  of  pyrocoll  and  2  parts  bromine  at  120°  for  about  two  hours  in 
sealed  tubes  with  a  quantity  of  glacial  acetic  acid  sufl[icient  to  dissolve 
the  pyrocoll.     On  opening  the  tubes,  a  considerable  quantity  of  hydro- 
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gen  bromide  escapes ;  and,  on  pouring  the  contents  into  a  large  quan- 
tity of  water,  a  brominated  compound  separates  in  the  form  of  a 
flocculent  precipitate,  which  may  be  purified  by  dissolving  it  in  glacial 
acetic  acid  at  the  boiling  heat,  filtering,  treating  the  red-brown  filtrate 
with  animal  charcoal,  and  pouring  the  resulting  light-yellow  liquid, 
after  concentration,  into  a  large  quantity  of  water.  The  light-yellow 
precipitate  thereby  obtained  is  a  mixture  of  two  bromine-compounds 
which  differ  in  their  solubility  in  glacial  acetic  acid  and  in  ether,  but 
are  best  separated  by  sublimation,  the  one  which  is  most  soluble  in 
ether  subliming  at  a  slightly  elevated  temperature,  whereas  the  other 
requires  a  stronger  heat.  The  former  consists  of  mono-,  the  latter  of 
tZi'-bromopyrocoll. 

Monobromopyrocoll,  CioH5Br]Sr202,  forms  nearly  colourless  scales, 
slightly  yellow  in  mass,  having  a  mother-of-pearl  lustre,  very  soluble 
in  ether  and  in  acetic  acid,  and  separating  from  the  ethereal  solution 
by  slow  evaporation,  in  small  colourless  prisms  melting  at  190 — 192°. 

The  formation  of  this  compound  shows  that  the  molecule  of  pyro- 
coll  contains  10  atoms  of  carbon,  and  from  certain  reactions  of  this 
body,  which  the  authors  hope  to  publish  shortly,  they  consider  them- 
selves justified  in  regarding  it  as  aquinone  represented  by  the  formula 

C,H3N<^^>C4H3N.  H.  W. 

On  the  Albuminoids  in  Oil-seeds.  By  H.  Ritthausen  (J.  pr.  Chem. 
[2],  24,  2b7 — 273). — Hazel  nuts  contain  albuminoids  which  can  be 
removed  by  water,  by  salt  solution,  and  by  dilute  potash.  If  the  nuts  are 
treated  without  removal  of  the  skin,  tannins  interfere  with  the  purity 
of  the  product,  as  also  with  the  yield ;  but,  if  after  being  skinned  and 
freed  from  fat,  they  are  extracted  with  water,  they  yield  a  soluble 
albuminoid  which  is  capable  of  precipitation  by  the  addition  of  a  few 
drops  of  sulphuric  acid ;  this  precipitate,  after  being  washed  with 
alcohol  and  ether  and  dried,  is  a  white  powder  amounting  to  22^  per 
cent,  of  the  original  dried  matter;  in  the  filtrate,  after  the  removal 
of  this  substance,  there  still  remains  a  portion  precipitable  by  copper 
salts  =  10*8  per  cent. ;  and  by  treatment  of  the  residues  insoluble  in 
water  with  potash,  a  further  portion  is  removed  =  14'81  per  cent. 
The  appearance  of  the  albuminoid  removed  by  potash  solution  is  less 
dense  than  that  obtained  when  water  alone  is  employed,  and  is  different 
as  regards  the  quantity  of  carbon  and  sulphur  present,  but  only  the 
former  product  can  be  considered  as  pure.  The  amount  of  nitrogen 
present  (IS* 7)  is  nearly  the  same  as  that  found  in  the  albuminoid  of 
almonds  ;  so  that  on  all  accounts  these  two  albuminoids  may  be  con- 
sidered as  identical,  but  not  identical  with  that  of  lupines,  castor-oil 
nuts,  &c.,  which  have  more  sulphur.  This  seems  to  be  the  only  albu- 
minoid present  in  hazel  nuts,  but  sugars  are  present,  as  also  an  aro- 
matic substance  which  is  volatile  with  water- vapour. 

Walnuts. — The  skin  of  these  nuts  contains  a  considerable  amount  of 
iron-bluing  tannin.  From  the  skinned  kernel  potash  extracts  a  white 
flocculent  albuminoid  containing  50*2  per  cent.  C,  lH-2  per  cent.  ]^, 
and  0'76  per  cent.  S ;  so  that  the  albuminoid  in  walnuts  is  the  same 
as  that  in  hazel  nuts. 
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Canillfinnls. — The  presscake  obtained  after  removal  of  the  oil  from 
the  nuts  contains  57  per  cent,  albuminoids,  and  is  therefore  largely 
used  as  a  feeding-stuff.  This  presscake,  after  washing  with  ether, 
yields  a  glutinous  mass,  from  which  potash  removes  albuminoid  = 
463  per  cent,  which,  under  the  microscope,  appears  to  be  a  crystal- 
loid. Water  and  salt  solutions  remove  but  a  very  small  quantity  from 
the  glutinous  mass  above  referred  to.  Conglutin,  removable  by  lime- 
water,  is  present  only  to  the  amount  of  4'5  per  cent.,  so  that  the 
albuminoid  in  candlennts  consists  for  the  most  part  of  such  as  are 
poor  in  nitrogen,  viz.,  17-2  per  cent. 

The  protein  grains  appear  to  be  ill-formed  crystalloids  which,  when 
moistened,  are  transparent,  and  contain  72-8  per  cent,  of  albuminoids 
and  11-39  per  cent,  ash,  consisting  of  52-97  P^Oj,  2033  K,0,  &c. :  a 
little  sulphur,  iron,  and  sodium,  and  the  bases  are  in  the  condition  of 
diphosphates. 

The  following  is  the  composition  of  the  protein  grains  of  several 
nuts  and  seeds  : — 


Para  nuts. 

Earth. 

Candle. 

Sunflower. 

Ca«toroil. 

Ash 

N 

N  X  6-5.. 

14  -20 
1218 
66-99 

24-40 
11  -30 
62  16 

11-39 
12-60 
73-11 

11-480 
10  -507 
67-790 

9-79 
13-59 
74-74 

The  albuminoids  are  different  in  composition  and  solubility. 

Radish  seeds  contain  conglutin,  soluble  in  salt-water,  to  the  amount 
of  19  per  cent.,  and  another  albuminoid  to  the  amount  of  50  per  cent, 
which  is  soluble  in  potash,  and  contains  16-9  per  cent.  N. 

E.  W.  P. 

Some  New  Constituents  of  the  Brain.  By  G.  Parous  (/.  pr. 
Cheni.  [2],  24,  310^ — 340). — The  commencement  of  this  paper  is  occu- 
pied by  a  recapitulation  of  the  work  done  by  various  experimenters 
on  the  substances  hitherto  known  as  cerebrin,  cerebric  acid,  &c.  As  so 
much  uncertainty  seemed  to  exist  concerning  the  composition,  &c.,  of 
true  cerebrin,  as  also  of  its  sources,  whether  it  be  a  decomposition- 
product  of  protagon  or  not,  it  was  thought  advisable  to  prepare  large 
quantities  of  cerebrin  and  to  examine  it.  The  cerebrin  was  prepared 
by  Miiller's  process  {Annale^i^  105,  341),  and  purified  by  repeated 
crystallisations  ;  cerebrin  was  obtained  in  a  pure  state,  and  two  other 
compounds  were  found  in  the  mother-liquors,  to  which  the  names  homo- 
cerebrinand  encephalin  have  been  given.  Repeated  crystallisation  of 
cerebrin  in  no  way  alters  its  composition,  the  pure  substance  contain- 
ing 2  per  cent,  less  nitrogen  than  is  contained  in  that  obtained  by 
Miiller.  The  analyses  agree  best  with  the  formula  CsoHieoNoOis, 
although  CtoHuoNoOis  and  C76H154N2OU  closely  approximate.  To  repre- 
sent the  composition  of  homocerebrin,  the  formula  CtoHijsNjOio, 
CtrHibsN.jOis,  or  CgoHissXoOu,  may  be  employed  ;  but  without  further 
knowledge  of  the  decomposition-products  of  either  cerebrin  or  homo- 
cerebrin no  more  exact  formula  can  as  yet  be  given.      Still  between 
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the  formulae  for  oerebrin  and  those  for  homocerebrin,  an  evident 
connection  exists,  viz.,  that  the  one  differs  from  the  other  by  1  mol. 
H2O.  Bat  if  the  first  formula  for  cerebrin  be  compared  with  the 
second  for  homocerebrin,  it  seems  as  if  we  had  homologous  sub- 
stances to  deal  with,  the  difference  being  {GH.2)a,  and  this  is  supported 
by  the  fact  that  dehydrating  agents  have  no  effect  on  cerebrin. 

Encephalin  is  represented  by  C102H206NUO19.  The  properties  of 
cerebrin  are  fully  described,  the  crystals  appearing  as  globules  under 
the  microscope.  Cerebrin  is  soluble  in  warm  acetone,  chloroform, 
benzene,  &c. ;  it  is  not  very  hygroscopic,  combines  with  bases :  its 
solutions  are  neutral,  and  are  not  decomposed  by  long  boiling  with 
water,  although  it  is  completely  destroyed  by  baryta- water.  Boiled 
with  hydrochloric  acid  for  a  long  time  it  seems  to  give  a  sugar  and  a 
humus-like  mass.  The  principal  points  therefore  in  which  this  cere- 
brin differs  from  that  previously  prepared  are  (1),  the  formation  of  a 
light  yellow  solution  with  concentrated  sulphuric  acid;  (2),  insolu- 
bility in  hot  ether ;  (3),  small  amount  of  swelling  with  hot  water ; 
(4),  not  being  hygroscopic;  (5),  melting  without  decomposition;  (6), 
but  decomposing  at  a  much  higher  temperature  ;  (7),  and  the  changes 
induced  by  long-continued  boiling  with  bai'yta-water.  Therefore 
Pi-emy's  cerebric  acid,  obtained  by  extraction  from  the  brain  with  hot 
ether,  cannot  be  cerebrin  ;  and  Miiller's  cerebrin  containing  4*6  per 
cent.  N  can  only  be  considered  as  an  impure  substance.  Otto's  cere- 
brin and  Kohler's  myelomargarin  may  be  decomposition-products  of 
cerebrin,  and  of  the  substances  obtained  by  Thudicum  ;  only  kerasin 
approaches  cerebrin  in  composition,  and  as  homocerebrin  and  ence- 
phalin are  about  identical  with  any  of  the  other  substances,  stearo- 
conote,  phrenosin,  and  cerebrin,  the  author  considers  that  Thudicum 
must  have  been  examining  impure  specimens  of  cerebrin.  Concerning 
the  properties  of  homocerebrin,  it  is  soluble  in  all  the  solvents  of 
cerebrin  as  well  as  in  hot  ether,  swells  up  in  hot  water,  but  is  not 
decomposed  by  boiling.  On  boiling  it  with  hydrochloric  acid,  a  reducing 
solution  is  formed  ;  baryta- water  decomposes  it  after  long  boiling  ;  it  is 
not  hygroscopic,  it  is  neutral  in  solution,  and  crystallises  in  long  white 
needles,  melts  without  decomposition,  but  at  155°  forms  a  brown 
syrup.  Whilst  1  part  cerebrin  is  soluble  in  12,200  parts  alcohol,  homo- 
cerebrin dissolves  in  1,934  parts,  affording  a  means  of  separation. 
Cerebrin  and  homocerebrin  cannot  be  decomposition-products  of 
protagon,  as  stated  by  others,  but  exist  as  such  in  the  brain.  Ence- 
phalin can  be  separated  from  homocerebrin  by  means  of  acetone,  in 
which  both  are  less  soluble  than  in  alcohol,  and  with  which  the  former 
forms  a  glutinous  mass.  Pure  encephalin  occurs  in  small  plates, 
which  when  separated  rapidly  from  the  acetone  solution  assume  a 
granular  condition.  It  begins  to  decompose  at  125°,  and  is  converted 
into  a  brown  liquid  at  150°.  Hot  water  causes  encephalin  to  swell  to 
a  glutinous  mass,  whereby  it  may  be  readily  distinguished  from  the 
other  two  substances ;  its  origin  is  not  certain,  but  it  is  believed  to  be 
formed  from  cerebrin  or  homocerebrin.  The  final  results  of  the  investi- 
gation are,  that  nitrogen  is  not  removed  by  alcohol  from  cerebrin,  and 
that  the  cerebrins  previously  described  consist  of  mixtures  of  the  three 
substances  above  mentioned.  E.  W.  P. 
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Physiological    Chemistry. 


Digestion  of  Celluloses.  By  Hofmeister  (Bied.  Centr.,  1881,  669 
— C74). — To  determine  in  what  part  of  the  digestive  organs  and  by 
what  fluid  celliilose  was  digested  in  ruminants,  freshly  mown  gi-ass, 
enclosed  in  a  suitable  apparatus,  was  introduced  into  the  rumen  of  a 
sheep,  and  allowed  to  remain  there  for  three  days ;  it  was  then  found 
that  78"4  per  cent,  of  the  21"6  per  cent,  of  fibre  present  in  the  grass 
had  been  removed.  Grass  was  also  submitted  to  the  solvent  action  of 
liquid  manure,  in  case  the  solution  were  effected  by  bacteria,  &c.,  and 
also  to  the  action  of  gastric  juice  taken  from  a  sheep's  stomach ;  it 
was  then  found  that  wheresis  the  ga.stric  juice  had  dissolved  76'8  per 
cent.,  the  liquid  manure  had  removed  only  35  per  cent,  of  the  fibre. 
As  regards  the  total  dry  matter,  both  liquids  had  removed  a  portion. 
To  determine  the  action  of  other  fluids,  glycerol  was  added  to  gastric 
juice,  and  this  mixture  was  allowed  to  act  on  grass,  as  was  also  some 
of  the  original  gastric  juice.  It  was  found  that  the  presence  of  gly- 
cerol prevented  the  formation  of  bacteria,  &c.,  which  were  to  be  found 
in  the  plain  fluid,  but  both  liquids  dissolved  fibre  and  dry  matter,  the 
former  only  to  a  small  extent,  and  in  neither  were  the  amounts 
dissolved  equal  to  those  in  the  first  experiments.  It  was  therefore 
decided  to  add  to  the  gastric  juice,  saliva  from  the  various  glands,  and  to 
observe  the  result.  Of  100  parts  dry  matter,  there  were  absorbed  by 
mixed  saliva  70*4,  by  parotid  fluid  41'5,  by  submaxillary  fluid  492 
parts;  and  of  100  parts  fibre,  mixed  saliva  dissolved  80*4,  parotid 
fluid  40"8,  and  submaxillary  18"1  parts.  Sublingual  fluid  was  also  em- 
ployed, but  only  41"7  per  cent,  of  the  dry  matter,  and  1G4  per  cent,  of 
the  fibre  was  dissolved.  The  fibre  of  hay  is  also  soluble  in  gastric 
juice,  and  the  amount  that  is  dissolved  is  dependent  on  the  quantity 
of  available  fluid.  In  the  horse,  the  saliva  seems  to  have  no  action 
on  cellulose.  E.  W.  P. 

Comparative  Experiments  on  the  Digestion  of  Two  Kinds 
of  Clover  Hay  by  the  Horse  and  Sheep.  By  E.  Wolff  and 
others  (Bied.  Centr.,  1881,  682 — 684). — Previous  researches  with 
lucerne  hay  showed  that,  as  regards  the  albuminoids  and  extractive 
matter,  the  digestion  of  the  horse  and  sheep  were  alike,  and  that  the 
difference  between  the  digestion  of  the  fibre  in  the  sheep  and  in  the 
horse  was  not  so  gi-eat  as  was  found  when  meadow  hay  was  employed. 
Even  when  very  fibrous  lucerne  was  given  as  fodder,  no  difference  in 
digestive  capabilities  could  be  found.  It  was,  therefore,  determined 
to  repeat  the  experiments,  using  two  sorts  of  clover  hay,  common 
red  clover,  and  a  kind  fi'om  East  Prussia,  both,  of  which  consisted 
principally  of  stems,  the  leaves  from  various  causes  having  been  lost. 
The  only  differences  observable  in  the  digestive  coefficients  of  these 
fodders,  as  compared  with  that  of  the  other  hays,  is  to  be  found  in  the 
digestion  of  the  crude  fibre  and  extractive  matter.  The  mean  differences 
for  crude  fibre  are  in  the  lucerne,  clover,  and  meadow  hay,  9'4i,  14*8, 
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and  205  respectively  ;  of  the  nine  kinds  of  meadow  hay  employed,  not 
one  gave  a  difference  of  less  than  15,  while  one  kind  even  amounted  to 
28.  To  account  for  this  great  variation,  the  percentage  of  fibre 
present  is  insufficient.  As  regards  "  extractive,"  a  mean  difference  of 
7'6  per  cent,  was  found  with  meadow  hay,  the  quantities  fluctuating 
between  4"1 — 10*7  in  favour  of  the  sheep;  on  the  other  hand,  when 
clover  and  lucerne  are  eaten,  there  seems  to  be  no  difference  in  its 
digestion  by  either  animal.  E.  W.  P. 

Feeding  Milch  Cows  with  Grass  and  Lucerne.  By  J.  Samek 
(^Bied.  Centr.,  1881,  713). — The  experiments  were  instituted  to  deter- 
mine whether  dry  or  green  fodder  exerted  the  greater  influence  on 
the  milk  secretion.  The  quantity  of  milk  increased  with  the  green 
food,  but  the  quantity  of  cream  diminished.  In  another  set  of 
experiments  it  was  found  that  green  lucerne  greatly  increased  the 
secretion  and  the  sp.  gr.  of  milk,  as  also  the  quantity  of  cream. 

E.  W.  P. 

Researches  on  the  Formation  of  Fat  in  Animals.  By  F, 
SoxHLET  {Bied.  Geutr.,  1881,  674 — 679). — The  experiments  were  made 
on  pigs,  and  the  conclusions  drawn  are  that  the  decomposition  of  the 
albuminoids  in  the  food  is  insufficient  to  account  for  all  the  fat  formed, 
as  there  was  5 — 6  times  more  fat  formed  than  could  be  produced  by  the 
albuminoids  given,  and  as  the  food  (rice)  was  poor  in  fat,  it  is  clear 
that  tlie  carbohydrates  "were  chiefly  instrumental  in  its  production. 
The  researches  also  show  that  it  is  advisable  to  feed  with  food  con- 
taining but  little  fat,  and  having  a  nutrient  ratio  of  1  :  11.  The 
unsatisfactory  results  obtained  by  feeding  with  potatoes,  which  are  con- 
sidered to  have  the  same  nutrient  ratio  as  rice,  is  due  to  the  fact  that 
their  nutrient  ratio  is  really  1  :  20.  E.  W.  P. 

The  Hydration  Processes  Occurring  during  the  Formation 
of  Peptones  from  Albumin.  By  A.  Danilewskt  (Bied.  Centr., 
1881,  712). — Peptones  dried  above  100°  lose  water  and  become  in- 
soluble, but  remain  unaltered  at  98 — 100°.  Albumin  under  the 
influence  of  pepsin  assumes  water,  forming  peptones  containing  5*72 — 
677  per  cent,  of  water.  E,  W.  P. 

Elimination  of  Free  Nitrogen  from  the  Body.  By  M.  Petten- 
KOFEB  and  C.  VoiT  (Bied.  Centr.,  1881,  6H0 — 682). — The  author  con- 
siders that  the  discovery  by  Seegen  and  IS'owak  (Abstr.,  1880,  272)  of 
the  elimination  of  free  nitrogen  from  the  body  is  incorrect,  and  that 
the  nitrogen  observed  was  due  to  errors  in  experimenting  ;  the  sepa- 
rating liquid  in  the  gasometer,  although  covered  by  a  layer  of  oil,  was 
iiisutiicient  to  prevent  the  entrance  of  air.  Potassium  chlorate  and 
manganese  dioxide  do  not  yield  pure  oxygen,  but  oxygen  mixed  with 
nitrogen  ;  other  sources  of  error  are  also  mentioned.  E.    W",  P. 

Elimination  of  Urea.  By  H.  Oppenheim  and  J.  Meter  (Bied. 
Centr.,  1881,  665 — 667). — Under  normal  conditions  the  quantity  of 
nitrogen  eliminated  in  a  day  amounted  to  16"2  grams,  of  which  1*1 
appeared  in  the  foeces.      Of  urea  there  appeared  to  be  eliminated  o4*8 
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grams,  and  the  hourly  quantity  wa«  dependent  on  the  time  elapsing 
after  consumption  of  nitrogenous  food  ;  during  the  first  four  hours, 
after  a  midday  meal,  the  quantity  was  0*24  gram  in  excess  of  the 
mean  quantity,  and  during  the  night  the  quantity  sank  below  the 
average.  Fasting  lowered  the  quantity  by  10 — 11  grams,  whereas 
excessive  consumption  of  water  (4  litres)  raised  the  amount  by 
5  grams.  Consumption  of  coffee  and  perspiration  artificially  produced 
appeared  to  have  no  effect,  whilst  2  grams  of  quinine,  taken  in  24  hours, 
raised  the  elimination  by  4  grams.  As  a  rule,  muscular  exertion 
causes  no  increase,  but  under  certain  circumstances,  an  increase  has 
been  observed  when  muscular  action  is  accompanied  with  dispnoea. 
According  to  Fraenkel,  dispnoea  causes  an  increased  decomposition  of 
albumin,  thei'efore  it  appeared  probable 'that  in  a  number  of  experi-- 
ments  it  would  produce  some  effect.  The  accuracy  of  this  conclu- 
sion was  proved  by  experiment,  when  it  was  found  that  climbing 
caused  an  elimination  of  3978  grams  urea  (pulse  140 — 150).  Labour, 
dispnoea  supervening,  had  the  same  result.  Patients  afflicted  with 
phthisis  eliminate  more  nitrogen  as  urea  than  is  present  in  the  food 
consumed. 

J.  Mayer  does  not  find  that  an  increase  of  nitrogen  accompanies  an 
increased  secretion  of  urine.  E.  W.  P. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Proportion  of  Free  Fatty  Acids  in  Vegetable  and  Animal 
Fats.  By  V.  Rechenbekg  (Ber.,  14,  22ir» — 2218). — According  to 
the  researches  of  F.  Hofmann,  human  fat  and  the  fat  of  swine  and 
oxen,  are  neutral  fats  containing  but  a  small  and  variable  quantity 
of  free  fatty  acid ;  whilst  it  follows  from  the  results  of  Konig  and 
othei-s,  by  the  determination  of  the  proportion  of  glycerol  present, 
that  vegetable  fats  contain  a  relatively  large  proportion  of  free  fatty 
acid. 

As  the  author  considers  that  exact  conclusions  cannot  be  drawn 
when  this  niethdd  of  analysis  is  used,  he  has  made  a  series  of  deter- 
minations of  the  quantities  of  free  fatty  acid  in  seeds  of  various  ages, 
and  various  degi-ees  of  ripeness.  From  an  examination  of  rape  seed, 
linseed,  poppy  seed,  and  others,  the  author  tinds  that  the  unripe  seeds 
contain  a  larger  quantity  of  free  fatty  acid  than  the  ripe  seed,  even 
though  the  seed  be  separated  from  the  plant,  and  that  a  chemical 
change  goes  on  whereby  the  proportion  of  free  fatty  acid  is  diminished, 
whilst  that  of  the  neutral  fat  is  increased.  After  the  germination  of 
the  seed  has  commenced,  a  reveree  change  takes  place,  and  the  pro- 
portion of  free  fatty  acid  is  increased.  Bat  in  all  cases  examined, 
the  fats  of  oil  seeds  resemble  those  of  animal  origin  in  being  neutral 
fats,  and  containing  only  ti-aces  of  free  volatile  and  non- volatile  fatty 
acids,  V.  H.  V. 
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Chemical  Composition  of  Human  Fat  at  Different  Ages.    By 

L.  Langer  {Monatsh.  Chem.,  2,  382 — 897). — Considerable  difference 
exists  in  the  chemical  and  physical  characters  of  the  fat  of  a  newly 
born  infant  and  of  an  adnlt.  The  fatty  tissues  of  the  adult  are  clear 
yellow  to  brownish  in  colour  and  very  soft ;  small  oil  globules  are 
visible,  and  microscopic  examination  shows  one  or  more  oil  globules  in 
every  cell,  whilst  but  few  of  the  cells  contain  fat  crystals. 

In  the  infant  body  the  fatty  tissues  have  a  firmer  and  harder  con- 
sistence, there  are  no  oil  globules,  and  nearly  every  cell  contains  fat 
crystals.  Infant  fat  forms  a  homogeneous,  white,  solid,  tallow-like 
mass,  and  melts  at  45°.  Adult  fat,  on  standing  in  a  warm  room,  sepa- 
i*ates  into  two  layers ;  the  lighter  and  more  considerable  is  a  trans- 
parent yellow  liquid,  which  solidifies  below  0° ;  the  lower  layer  is  a 
gi'anular  crystalline  mass  melting  at  36°,  Infant  fat  contains  more 
stearic  and  palmitic  acids,  and  less  oleic  acid  than  adult  fat,  the  rela- 
tive amounts  being  given  in  the  following  table : — 

Infant.  Adult. 

Oleic  acid 6775  89-80 

Palmitic  acid 28-97  8-16 

Stearic  acid 3-28  2-04 

Of  the  volatile  fatty  acids  only  the  glycerides  of  butyric  and  caproic 
acids  could  l)e  detected,  infant  fat  containing  considerably  more  than 
adult  fat.     Cetyl  alcohol  was  not  detected  in  either  case. 

A.  J.  G. 

Formation  of  Phenol,  Indole,  and  Skatole  in  the  Intestines 
of  Herbivora.  By  H.  Tappeinee  (Ber.,  14,  2382— 2384).— Phenol 
and  skatole  are  found  in  the  first  stomach  of  cattle.  Indole  occurs  in 
the  large  and  small  intestines. 

The  small  intestines  of  the  horse  also  contain  indole.  The  caecum 
contains  a  considerable  quantity  of  indole,  and  the  colon  skatole. 
Hence  it  appears  that  there  are  two  kinds  of  marsh-gas  fermentation, 
viz.,  an  acid  fermentation  producing  skatole,  and  an  alkaline  fermenta- 
tion producing  indole.  W.  C.  W. 

Intestinal  Gases  of  Herbivora.  By  H.  Tappeiner  (Ber.,  14, 
2375 — 2381). — The  author  has  analysed  the  gases  contained  in  different 
portions  of  the  intestines  of  sheep,  cattle,  goats,  and  horses,  and  also 
the  gases  obtained  by  fermenting  the  contents  of  the  intestines. 

The  following  results  were  obtained  : — 
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Intestinal  Gases  of  Cattle  fed  on  Hay. 
I.  Collected  directly.     II.   Obtained  by  Fermentation. 


Small  intestines. 

First 
Stomach. 

Large 
intestine. 

Rectum. 

Beginning. 

Middle. 

End. 

I. 

COjl 

H^s;--'- 

65-27 

17-69 



— 

36-35 

14-46 

H 

0  19 

3-96 

— 

— 

2-29 

— 

CH4 

30  55 

49-15 

— 

— 

35-21 

44-23 

N 

3-99 

29-96 

— 

— 

23  14 

41-31 

II. 

co^-i 

HjS/---- 
H 

75-47 

62  06 

81-65 

92-33 

80-84 

— 

0  07 

37-64 

17-60 

0-01 

— 

— 

CH^ 

23-27 

0-41 

— 

6-59 

17-25 

— 

N 

1-31 

— 

0-71 

1-20 

1-97 

—" 

Intestinal  Gases  of  Horse  fed  on  Hay. 


Small  intestines. 

Stomach. 

Csciun. 

Colon. 

Rectum. 

' 

Beginning. 

End. 

I. 

C0.4 
H.,s;"-- 

75-20 

42-70 

15-65 

85-47 

55  18 

29-19 

0 

0-23 

— 

— 

— 

— 

— 

H 

14-56 

19  38 

24-06 

2-33 

1-69 

0-83 

CH^ 

— 

— 

— 

11  16 

32-73 

56-62 

N 

9-99 

37-44 

59-62 

0-90 

9-99 

13-44 

XL 

C02\ 

H^s;--" 

H 

— 

— 

80-60 

85-40 

70-49 

— 

— 

— 

15-65 

0-50 

— 



CH4 

— 

0-09 

13-40 

26  08 

— 

N 

— 

3-66 

1-20 

3-43 

— 

The  gases  iu  the  first  stomach  of  ruminants  consist  chiefly  of  carbonic 
anhydride  and  mai-sh-gas  in  the  proportion  of  2  to  1.  In  the  small 
intestine  hydrogen  takes  the  place  of  marsh-gas. 

The  gases  generated  in  the  large  intestine  are  the  same  as  those 
formed  in  the  stomach,  but  the  fermentation  which  ta,kes  place  in  the 
latter  gives  rise  to  acid  products,  whilst  the  contents  of  the  large  in- 
testine yield  an  alkaline  liquid  on  fermentation. 

In  the  stomach  of  the  horse,  a  considerable  quantity  of  hydrogen  is 

TOL.   XL II.  r 
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forined.     No  marsh-gas  is  produced  in  the  small  intestines.     In  the 
colon  of  the  horse  an  acid  fermentation  takes  place. 

The  composition  of  the  gaseous  mixture  is  not  influenced  by  addi- 
tion of  oats  to  the  fodder.  W.  C.  W. 

Theory  of  the  Physiological  Action  of  Arsenic.  By  C.  Binz  and 
H.  ScHULz  (Ber.,  14,  2400 — 2403). — The  authors  criticise  the  remarks 
which  Dogiel  {Pjiugp.r's  Arckiv.,  24,  1880)  and  Filehne  (Virchow's 
Archiv.  Patho.  Anatomic  of  Physiologie,  83,  1881)  have  made  on  their 
researches  (Ber.,  12,  2199).  They  also  point  out  that  arsenic  acid  is 
more  rapidly  reduced  to  arsenious  acid  by  the  liver  than  by  albumin, 
and  more  rapidly  by  putrid  than  by  fresh  fibrin.  W.  C.  W. 

An  Ancient  Ostrich  Egg.  By  Balland  (Compt.  rend.,  93,  550 
— 551). — An  ostrich  egg  was  found  in  1878  in  a  subterranean  vault, 
together  with  some  bronze  coins  of  the  time  of  Antoninus.  The  author 
has  made  analyses  of  the  shell,  and  also  of  that  of  a  recent  one  ob- 
tained from  South  Africa.  He  finds  the  thickness  (2  mm.)  the  same. 
The  analyses  are  as  follows  : — 

Ancient.  Recent. 

Sp.  gr.  at  20°  C 2-525  2-514 

CaCOs 9414  91-44 

MgCOs   0-69  2-03    . 

CaaCPOOz 1-82  0-70 

Animal  matter 3-05  4*92 

Moisture    0'15  0-73 

Loss    0-16  0-18 


100-00  100-00 

J.  I.  w. 
Fixation  of  Atmospheric  Ammonia  by  Plants.  By  T,  Schloe- 
si^G  (Ann.  Ghim.Phys.  [5],  24,  284 — 288). — The  author  discusses  the 
theories  which  have  been  advanced  to  account  for  the  manner  in  which 
the  amount  of  ammonia  in  the  atmosphere  is  maintained.  He  specially 
adverts  to  that  originated  by  Deherain,  according  to  which  the 
vegetable  world  loses  more  combined  nitrogen  than  it  receives,  and 
makes  up  its  deficit  by  a  direct  absorption  of  gaseous  nitrogen.  He 
has  repeated  most  of  the  experiments  which  were  made  by  Deherain, 
and  fails  to  find  evidence  that  this  is  the  case.  J.  1.  W. 

Loss  of  Starch   occasioned  by  the  Sprouting  of  Potatoes. 

By  E.  Kkameb  (Bied.  Centr.,  1881,  717). — Potatoes  which  had  sprouted 
in  a  dry  and  warm  place  were  found  to  have  lost  starch.  Tubers  were 
examined,  of  which  the  sprouts  were  1 — 2,  2 — 3,  3 — 4  cm.  long,  and 
the  loss  on  100  starch  was  found  to  be  3'18  per  cent.,  5-26  per  cent., 
and  9 '88  per  cent,  respectively.  E.  W.  P. 

Development  of  Heat  during  Germination.  By  Gr.  Bonnier 
(Bied.  Centr.,  1881,  716). — Seeds  of  agricultural  plants  have  been 
found  to  develop  0 — 120  heat-units,  the  figure  varying  with  the 
species.  E.  W.  P. 
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Loss  of  Water  from  Kidney  Beans  when  Ripening.  By  H. 
Briem  {Bied.  Centr.,  1881,  714). — The  beans  and  pods  lose  their  water 
in  approximately  the  same  ratio,  although  when  young  the  relative 
weight  of  the  beans  to  the  pods  is  as  26  :  97"4,  and  when  ripe,  as 
75  :  25 :  both  increase  in  absolute  weight  up  to  a  certain  date,  after 
which  no  further  increase  is  experienced,  although  loss  of  water  takes 
place.  E.  W.  P. 

Hydantoin  in  Plants.  By  E.  Schulzb  and  J.  Barbieri  (Ber.,  14, 
1834). — Besides  the  bodies  obtained  fi-om  Flataniis  orientalis,  already 
described  (Abstr.,  1881,  1061),  the  authors  have  obtained  hydantoin 
(m.  p.  216"^).  P.  P.  B. 

Distribution  of  Myronic  Acid  in  the  Seed  of  Brassica 
Napus  and  B.  Rapa.  By  H.  RirrHAUSEN  (/.  pr.  Chem.  [2],  24, 
273 — 275). — Specimens  of  yellow  and  brown  Indian  rape  seed,  which 
are  employed  in  the  preparation  of  i-ape  cake,  were  found  to  produce 
allyl  thiocyanate  when  treated  with  water;  yellow  and  white  mustard 
do  not  produce  allyl  thiocyanate,  but  rather  acrinyl  thiocyanate, 
C7H70NCS,  whose  odour  is  somewhat  different ;  therefore,  it  was 
to  be  concluded  that  the  seed  under  examination  was  not  that  of 
Sinapis  alba.  When  the  seeds  were  planted  and  had  grown  up,  it 
was  found  that  they  were  those  of  turnip.  It  is  remarkable  that  so 
much  myronic  acid  should  be  present  in  these  seeds,  and  a  cake  in 
which  such  seeds  occurred  might  readily  be  condemned  as  containing 
mustard  seed.  Russian  and  German  rape  cakes  were  not  found  to 
produce  a  trace  of  mustard  oil  with  water,  the  odour  which  is  pro- 
duced being  due  to  other  sulphur  compounds.  E.  W.  P. 

Aldehyde-like  Substances  m  the  Cells  of  Plants  containing 
Chlorophyll.  By  J.  Reinke  (Ber.,  14,  2144— 2150).— On  distilling 
the  juice  expressed  from  the  plants,  and  previously  neutralised  with 
sodium  carbonate,  substances  pass  over  diffei'ing  in  their  volatility  but 
all  reducing  Fehling's  solution,  ammoniacal  and  even  neutral  silver 
salts.  Tliat  they  exist  ready  formed  in  the  juices  and  do  not  depend 
on  the  decomposition  of  the  albuminoid  bodies  or  of  the  chlorophyll, 
was  shown  by  the  fact  that  some  juices,  after  removal  of  these  bodies, 
reduced  silver  salts.  They  do  not  exist  in  the  unopened  buds  ;  there- 
fore, it  is  probable  that  their  formation  depends  on  the  action  of  sun- 
light. On  account  of  the  very  strong  reducing  power,  the  author 
thinks  that  the  active  body  is  formaldehyde,  which  might  be  produced 
in  this  way  :  When  the  carbonic  anhydride  is  absorbed  by  the  plant, 
carbonic  acid,  CO3H2,  is  formed,  and  this,  under  the  influence  of  sun- 
light, is  reduced  to  formaldehyde,  CO3H2  =  Oo  +  COH2.  He  has  not 
examined  it  chemically,  but  bases  his  opinions  on  the  statements  and 
work  of  Hoftmann  and  of  Baeyer.  Plants  in  which  chlorophyll  is 
absent  do  not  contain  this  body.  D.  A.  L. 

Cultivation  of  some  Kinds  of  French  Sugar-beet.      By  A. 

NoRD  (Bied.  Ceritr.,  1881,  697). — Five  kinds  of  French  sugar-beet  and 
native  sorts  were  grown  with  Chili  saltpetre,  ammonium  superphos- 
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phate,  and  Baker  Island  guano.  All  tlie  French  sorts  were  found  to 
be  less  hardy  than  the  German,  more  rotten  roots  being  found  among 
them.  In  all  cases  the  small  roots  gave  the  highest  percentage  of 
sugar  in  the  juice.  E.  W.  P. 

Sugar-beet  Culture  in  Vaucluse.  By  P.  Pichard  (Bied.  Gentr., 
1881,  699). — Comparative  experiments  on  the  growing  of  sugar-beet 
of  different  kinds.  Figures  are  given  which  show  the  great  difference 
in  the  amount  of  sugar  present  in  roots  of  various  sizes. 

E.  W.  P. 
Bertel's  Method  of  Sugar-beet  Growing.  By  Gr.  Marek  {Bied. 
Centr.,  1881,  695 — 697). — Chiefly  an  agricultural  paper,  giving  an 
account  of  an  improved  method  of  cultivation  and  implements  recom- 
mended. By  the  new  method,  a  larger  yield  of  roots  is  obtained  ;  also 
a  larger  amount  of  dry  matter,  and  a  juice  of  higher  sp.  gr.  and 
polarisation  than  can  be  obtained  by  the  old  methods. 

E.  W.  P. 

Application  of  Knop's  Method  to  Danish   Soils.     By  C.  F. 

A.  TuxEN  (Bied.  Centr.,  1881,  649— 651).— The  result  of  the  exami- 
nation by  Knop's  method  of  nine  different  soils  showed  two  soils 
nearly  identical  in  composition,  there  being  a  deficit  of  humus  and  car- 
bonfites  in  the  one  which  had  received  no  manure  for  years,  and  there- 
fore was  apparently  unfertile;  still  addition  of  manure  would  cause 
it  to  be  as  good  as  the  other  soil.  "  Red  earth  "  and  heaths,  by  reason 
of  the  excess  of  humus  and  ferrous  oxide,  were  unfertile.  The  absorp- 
tive  capacity  of  a  soil  for  ammonia  is  a  good  indicator  of  its  value, 
exceptijig  "  red  earth"  and  heath  land,  which  owe  their  high  ab- 
sorptive power  to  the  large  amount  of  huraic  acid  present. 

E.  W.  P. 
Peat,  and  Manures  Prepared  with  it.  By  R.  Albebti  (Bled. 
Centr.,  1881,  711). — Peat  containing  049  per  cent.  W,  and  1"3.3  per 
cent,  ash,  may  be  mixed  v/ith  night  soil,  when  a  manure  containing 
2-3  per  cent,  ash,  0-78  per  cent.  N,  0-22  per  cent.  P2O5,  and  0-28  per 
cent.  K2O  is  obtained.  Such  a  mixture  is  more  valuable  than  ordinary 
stable  manure,  is  odourless,  and  can  be  easily  applied  to  the  land. 

E.  W.   P. 


Analytical  Chemistry, 


An  Improved  Form  of  Drying  Apparatus.  By  E.  Seelig 
(Ber.,  14,  1814 — 1816). — This  is  a  description  of  an  air-bath  of  an 
improved  form,  with  a  gas  regulator.  P.  P.  B. 

Determination  of  Nitrous  Oxide.  By  G,  Lunge  (Ber.,  14, 
2188 — 2196). — The  author  draws  attention  to  the  desirability  of  an 
exact  method  for  the  determination  of  nitrous  oxide  in  gas  analysis. 
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and  to  the  unsatisfactory  results  obtained  by  the  methods  in  use. 
Nitrons  oxide  is  generally  estimated  after  most  of  the  other  gases  are 
removed  by  absorbents,  but  the  substances  used  for  the  purpose, 
alkaline  pyrogallate,  ferrous  sulphate,  potash  and  concentrated  sulphuric 
acid  absorb  considerable  quantities  of  the  nitrous  oxide,  and  the  author 
quotes  experiments  to  show  the  errors  which  may  thus  arise.  On 
exploding  nitrous  oxide  with  detonating  gas  or  hydrogen,  subsidiary 
reactions  take  place,  which  nullify  the  results  ;  and  on  passing  the  gas 
over  red-hot  palladium-foil  it  is  not  completely  decomposed  into 
oxygen  and  nitrogen  ;  finally,  the  method  proposed  by  Winkler  to 
pass  the  gas,  together  with  excess  of  hydrogen,  over  red-hot  finely 
divided  platinum  or  palladium  asbestos,  and  to  estimate  the' ammonia 
formed  by  a  volumetric  analysis,  yields  doubtful  results.  The  author 
finds  that  absolute  alcohol,  boiled  until  it  is  free  from  air,  completely 
absorbs  nitrous  oxide ;  and  a  mixture  of  this  gas  with  nitrogen  can  be 
analysed  by  Bnnsen's  absorptiometer.  The  great  solubility  of  nitrous 
oxide  in  absolute  alcohol  can  also  be  used  to  separate  it  from  admix- 
ture with  other  gases,  due  allowance  being  made  in  the  calculations 
for  the  solubility  of  other  gases,  and  the  tension  of  the  vapour  of 
alcohol. 

The  author  gives  a  description  of  modified  forms  of  gas  pipettes 
and  eudiometers,  which  cannot  be  rendered  intelligible  without  the 
accompanying  illustrations.  V.  H.  V. 

Detection  of  Boric  Acid,  Silica,  and  certain  Metals  by  Means 
of  the  Microscope.  By  H.  Reinsch  (Ber.,  14,  2325— 2331).— The  sul- 
phates of  aluminium,  glucinum,  potassium,  sodium,  lithium,  ammonium, 
copper,  manganese,  cadmium,  uranium,  mercury,  and  silver  crystallise 
from  dilute  solutions  (4  or  2  per  cent.)  in  characteristic  forms,  which 
can  be  easily  recognised  under  the  microscope.  As  the  form  of  the 
crystals  depends  on  the  strength  of  the  solution,  a  dilute  solution  of 
known  strength  must  always  be  employed.  Silica,  aluminium,  calcium, 
magnesium,  and  iron  (ferrous)  can  be  detected  by  examining  the  pre- 
cipitate produced  by  the  addition  of  one  drop  of  a  1  per  cent,  solution 
of  sodium  bicarbonate  to  a  2  per  cent,  solution  of  any  of  the  soluble 
salts  of  these  elements.  Boric  acid  is  recognised  by  the  change  which 
the  free  acid  undergoes  when  mixed  with  a  dilute  solution  of  sodium 
bicarbonate.  W.  C.  W. 

A  Shortened  Method  of  Soil  Analysis.  By  F.  Faeskt  (Bied. 
Centr.,  1881,  711). — The  author  treats  the  soil  with  hydrochloric,  sul- 
phuric, and  hydrofluoric  acids,  allows  the  solutions  to  crystallise,  and 
then  examines  them  qualitatively  and  quantitatively  under  the 
microscope.  It  is  hoped  that  this  method  may  in  time  be  extensively 
employed.  E.  W.  P. 

Testing  Urine  for  Phenol  by  the  Pine-wood  Reaction.  By 
T.  and  D.  Tommasi  (Ber.,  14,  1834— 1835).— The  authors  recommend 
the  following  method  of  procedure  : — 20 — 25  c.c.  of  the  urine  are 
shaken  out  with  ether,  and  the  ethereal  solution  is  poured  on  a  chip  of 
pine- wood,  by  which  it  is  absorbed.     The  wood  is  then  dipped  into  a 
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solution  of  hydrochloric  acid  contaiaing  a  little  potassium  chlorate 
(60  CO.  hydrochloric  acid,  50  c.c,  distilled  water,  and  02  gram  of 
potassium  chlorate).  The  piece  of  wood,  after  removal  from,  the  hydro- 
chloric acid,  is  exposed  to  direct  sunlight,  and  in  five  minutes  the  bh;e 
coloration  will  appear  if  phenol  be  present.  Pine-wood  dipped  into 
hydrochloric  acid  alone,  and  exposed  to  sunlight,  becomes  green, 
but  this  coloration  is  prevented  if  potassium  chlorate  is  added  to  the 
hydrochloric  acid.  The  above  reaction  serves  to  discover  1  part  of 
phenol  in  6,000  of  water.  The  blue  produced  fades  on  exposure  to 
sunlight.  P.  P.  B. 

A  Urebmeter.  By  M.  de  Thikrry  (Compt.  rend.,  93,  620). — The 
apparatus  devised  by  the  author  presents  the  following  advantages 
over  those  in  ordinary  use.  It  allows  the  operator  to  work  on  a  suffi- 
cient quantity  of  water  to  ensure  an  accurate  result  being  obtained. 
The  apparatus  can  be  agitated  during  the  experiment,  and  is  easily 
portable.  J.  I.  W. 

Detection  of  Poisoning  by  Hydrocyanic  Acid  after  a  long 
Time.  By  E.  Reichardt  (Arch.  Pharm.  [3],  19,  204— 211).— The 
author  succeeded  in  detecting  hydrocyanic  acid  two  months  after 
death  in  a  case  of  undoubted  poisoning.  He  succeeded  with  the 
guaiacum  copper  test,  and  with  the  Prussian-blue  test  on  the  distil- 
late from  the  organs  previously  acidified  with  tartaric  acid,  ferro- 
cyanides  and  thiocyanates  being  previously  proved  to  be  absent.  No 
definite  results  could  be  obtained  from  the  urine.  F.  L.  T. 

Ptomaines.  By  T.  Hdsemann  {Arch.  Pharm.  [3],  19,  187—204). 
— lu  an  Italian  criminal  prosecution,  F.  Ciotto,  who  made  the  investi- 
gation of  the  corpse,  gave  as  his  opinion  that  "  there  was  a  body 
present  which  gave  reactions  corresponding  with  those  of  strychnine, 
and  therefore  probably  was  strychnine."  F.  Selmi,  for  the  defence, 
subjects  the  chemical  evidence  to  minute  criticism,  pointing  out 
several  instances  in  which  the  reactions  of  the  body  present  differ  from 
those  of  strychnine,  and  considers  the  compound  to  be  a  ptomaine, 
with  which  opinion  the  author  agrees.  F.  L.  T. 

Estimation  of  the  Alkaloids  in  Cinchona-bark.  By  Peollius 
(Arch.  Pharm.  [3],  19,  85 — 87). — Instead  of  employing  lime,  as  is 
usual,  to  liberate  the  alkaloids  from  their  compounds  and  to  decolorise 
them  at  the  same  time,  the  author  liberates  them  by  ammonia, 
employing  lime  merely  for  the  purpose  of  subsequent  decolorisation. 
He  obtains  a  wine-red  solution  by  vigorously  shaking  up  a  mixture  of 
80  parts  of  alcohol,  10  of  chloroform,  2  of  ammonia  solution,  and  5  of 
powdered  cinchona-bark.  This  solution  decanted  after  several  hours, 
is  immediately  decolorised  by  the  addition  of  5  parts  of  finely  pul- 
verised slaked  lime.  On  evaporating  to  obtain  the  total  alkaloids,  the 
quinine  is  left  as  a  varnish,  the  other  alkaloids  separating  in  the 
crystalline  state.  When  the  amount  of  quinine  and  the  allied 
alkaloids  soluble  in  ether  is  alone  required,  the  process  is  still  simpler, 
decolorisation  not  being  requisite.     The  author  acts  on  3  parts  of  the 
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powdered  bark  for  several  hours  with  30  parts  of  a  mixture  of  88  parts 
of  ether,  4  of  ammonia  solution,  and  8  of  alcohol,  the  alcohol  being 
merely  added  to  mix  the  ammonia  with  the  ether.  All  the  alkaloids 
soluble  iu  ether  are  completely  dissolved,  and  the  solution  can  bo 
decanted  clear  without  filtration  being  necessary,  To  20  parts  of  this 
solution  (=2  parts  of  bark)  five  or  six  drops  of  dilute  sulphuric  acid 
are  added,  and  on  being  left  for  a  time  the  alkaloids  are  deposited  as  a 
thick  fluid  solution  on  the  bottom  of  the  glass,  from  which  the  ether 
can  readily  be  poured  off :  the  latter  still  retains  a  small  portion  of 
the  alkaloid  solution,  which  is  washed  out  first  with  2  and  then  with 
1  part  of  water,  these  solutions  being  mixed  with  the  one  that 
separates  first.  The  alkaloids  are  precipitated  from  the  united 
solutions  by  ammonia,  the  alcohol  being  previously  removed  by  heat. 

The  alkaloids  extracted  from  the  cinchona-bark  by  the  mixture  of 
ether,  alcohol,  and  ammonia,  can  be  separated  from  this  solution  as 
crystalline  sulphates  by  shaking  the  solution  with  water  several  times 
so  as  to  remove  all  the  ammonia,  and  then  adding  just  as  much 
sulphuric  acid  as  is  required  to  neutralise  the  alkaloids.  The  crystals 
then  separate,  but  redissolve  on  the  addition  of  a  drop  too  much  acid. 
The  above  process  of  precipitating  the  alkaloids  by  ammonia  is,  how- 
ever, more  certain  and  accurate,  F.  L.  T. 


Technical   Chemistry. 


"Tripolith."  By  T.  Peteesen  {Ber.,  14,  2361— 2364).— The 
author  finds  that  "  Tripolith,"  which  has  been  advocated  as  a  material 
for  building  purposes,  and  as  a  substitute  for  plaster  of  Paris  for  casts 
and  mouldings,  is  a  mixture  of  plaster  of  Paris  and  11  per  cent,  of 
coal  or  coke.  It  does  not  appear  to  possess  any  special  advantages 
over  ordinary  plaster  of  Paris.  W.  C.  W. 

Use    of  the    Ferment    Eurotium    Oryzas    in    Japan.      By 

LiEBSCHER  (Bied.  Geiitr.,  1881,  707). — This  ferment,  which  is  em- 
ployed in  the  manufacture  of  Saki,  not  only  causes  the  formation  of 
alcohol,  but  also  plays  the  same  part  as  malt.  It  is  to  be  hoped  that  in 
time  it  will  be  introduced  into  Europe,  so  that  a  more  concentrated 
mash  may  be  used  than  that  now  employed.  E.  W.  P. 

Decorating  Mirrors  and  Metallic  Surfaces  by  the  aid  of 
Photography.  By  Lecl^rc  (Chem.  Centr.,  1881,  448). — The  silvered 
glass  plate  is  well  cleansed  and  covered  with  a  layer  of  asphalt.  The 
drawing  or  engraving  to  be  reproduced  is  rendered  transparent,  and 
the  dry  asphalte  layer  under  the  transparent  drawing  is  exposed  to  the 
action  of  light  in  a  printing  press.  On  subsequently  washing  the 
plate  with  turpentine  or  any  other  solvent  for  asphalt,  the  drawing 
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appears  white  on  a  dark  ground,  and  all  that  is  necessary  is  to  remove 
the  layer  of  silver  with  an  acid,  in  order  to  obtain  the  picture  on  the 
plate.     This  is  then  painted  with  an  oil  colour,  or  gilded  if  required. 

D.  B, 
Utilisation  of  Residues.  By  Ladureau  (Arm.  Arjronomiques,  6, 
395 — 396). — In  the  north  of  France,  the  waste  from  woollen  and 
miixed-stuff  factories  is  heated  in  a  close  vessel  to  300°.  The  wool 
blackens  and  becomes  to  a  great  extent  soluble  in  water,  whilst  the 
cellulose  is  unaffected.  By  washing  the  product,  vegetable  fibre  for 
paper  manufacture  is  obtained,  and  a  black  mass  containing  about 
30  per  cent,  of  water  and.  10  per  cent,  organic  nitrogen. 

J.  M.  H.  M. 

Utilisation  of  Sewage.  By  Ladureau  {Ann.  Agrono7)iiques,  6, 
396 — 397). — The  sewage  of  Roubaix  and  Tourcoing  contains  much 
soap  and  oil,  arising  from  the  woollen  factories.  The  compact  soil  of 
the  district  does  not  allow  of  its  purification  by  filtration,  and  when 
distributed  over  the  land.it  leaves  a  surface  deposit  which  rapidly 
renders  the  soil  sterile.  The  author  has  obtained  good  results  in 
attempting  its  chemical  purification  with  a  mixture  of  lime  and  clay. 
At  Rheims,  irrigation  and  chemical  treatment  are  both  employed. 

J.  M.  H.  M. 

Analysis  of  Liebig's  Extract  of  Meat  and  an  Imitation  of 
it.  By  C.  EsTCOURT  (Analyst,  6,  201— 202).— The  chief  differences- 
between  the  genuine  extract  and  the  imitation,  which  is  probably 
made  from  horse-flesh,  are  the  excess  of  sodium  chloride  and  the 
deficiency  of  phosphoric  acid  shown  by  the  latter. 

Imitation.  Geniiine. 

Total  soHds 12-0  88-0 

Water ISO  120 

Fat   1-0  — 

Total  ash 2310  2131 

Ash,  insoluble  in  water 1-32  1*48 

Sodium  chloride 14-21  8-12 

PoOs,  insoluble  phosphates    1'765  4-627 

H2SO4       „         sulphates 0-451  0-606 

Alkalinity  of  ash,  expressed  as  NaHO. .        2-401  2-160 

L.  T.  O'S. 

Preparation  of  Black  Chalk.  By  S.  Mierzinski  (Ghem.  Centr., 
1881,  447). — The  author  uses  ordinary  lamp-black,  which  he  proposes 
to  press  strongly  and  heat  in  closed  vessels  until  the  evolution  of 
fumes  ceases.  D.  B. 

Improved  Mode  of  preparing  Violet  Syrup.  By  C.  Bernbeck 
(Ghem.  Gentr.,  1881,  448). — 100  grams  of  the  flowers  of  the  violet  are 
macerated  with  50  grams  of  alcohol.  The  mixture  is  digested  for  six 
to  eight  hours,  after  which  it  is  pressed,  and  the  liquid  made  up  to 
100  grams  with  water.  It  is  then  filtered  and  mixed  with  9  parts  of 
syrup  of  sp.  gr.  of  1-36.  D.  B. 
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General   and   Physical   Chemistry. 


New  Method  of  Spectrum  Observation.  By  J.  N.  Locktkr 
(Proc.  Roy.  Soc,  30,  22 — 31). — A  continuation  of  the  anther's  ex- 
jjeriments  on  the  dependence  of  the  lines  present  in  the  spectra  of  the 
metals  and  their  salts  on  the  temperature  at  which  volatilisation  takes 
place.  The  phenomena  observed  are  comparable  with  those  which 
occur  in  the  process  of  fractional  distillation.  At  each  heat-level, 
lines  are  produced  due  to  particular  vibrations  of  molecular  groupingt-', 
of  which  some  are  produced  with  diflSculty,  whilst  others  represent 
the  fading  out  of  molecular  groupings  produced  at  a  lower  heat-level. 
In  order  to  gain  fresh  evidence  in  support  of  these  view.*',  the  author 
had  made  a  comparative  set  of  observations  of  the  spectra  produced  in 
the  Bunsen  burner — firstly,  by  the  flame  only,  secondly,  by  the  passage 
of  a  strong  electric  spark  through  the  flame.  The  results  obtained  by 
this  method  of  observation  solve  some  of  the  diflSculties  which  arise  in 
a  comparison  of  the  flame  with  the  solar  spectra.  Thus,  for  instance, 
tlio  flame  spectrum  of  sodium  gives  the  line  D  identical  with  a  Fraun- 
hofer  lino,  whilst  the  flame  spectra  of  lithium  and  potassium  give  reel 
lines  which  have  no  representatives  among  the  Fj-aunhofer  lines. 
From  the  similarity  of  the  flame  and  solar  spectra  of  sodium,  it 
appears  that  sodium  is  a  body  easily  broken  up,  and  the  flame  has 
effected  this  dissociation  process  as  completely  as  the  heat  of  the  sun. 
If  this  be  so,  there  should  be  no  marked  difference  between  the  flame 
spectrum  of  sodium  and  that  produced  by  the  passage  of  the  electric 
spark  through  the  flame.  Experiment  largely  confirmed  this  deduc- 
tion. On  the  introduction  of  metallic  sodium  into  the  lower  part  of  the 
flame,  there  appeared  in  the  specti'um,  besides  the  line  D,  the  green 
lines  and  flutings  observed  by  Roscoe  and  Schuster;  on  the  passage 
of  the  spark,  the  double  red  line  and  the  blue  line  appeared.  On  the 
other  hand,  the  dissimilarity  of  the  flame  and  solar  spectra  of  lithium 
and  potassium  points  to  the  conclusion  that  these  elements  resist  de- 
composition :  this  was  also  confirmed  by  experiment,  the  passage  of 
the  spark  in  the  flame  during  volatilisation  of  lithium  chloride 
brought  out  the  yellow  and  blue  lines,  which  are  reversed  by  the  solar 
atmosphere.  Similar  results  were  obtained  in  the  case  of  potassium, 
the  lines  corresponding  with  the  Frannhofer  lines  brightening  up  on 
the  passage  of  the  spark.  So  also  in  the  flame  spectrum  of  magnesium  : 
a  green  triplet  \  5209'8,  bi  and  ho,  and  a  blue  line,  \  4570'3,  appear, 
but  the  passage  of  the  spark  causes  X  52098  and  \  4570"3  to  dis- 
appear, while  at  the  same  time  it  brings  out  the  green  line  bi  and 
the  blue  lines  X  4481  and  X  4703'5,  which  are  revereed  in  the  solar 
spectrum.  Thus  lithium,  potassium,  and  magnesium  are  examples  of 
elements  which  are  not  so  completely  dissociated  by  the  flame  as  by 
the  solar  heat.  The  author  throws  out  the  suggestion  that  these 
molecular  states  form  a  basis  for  the  law^  of  multiple  proportions : — 
"  Then   the  metals  in  different   chemical  combinations  will  exist  in 
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difPerent  molecular  groupings,  and  we  shall  be  able  by  spectrnTn 
observations  to  determine  the  particular  heat-level  with  which  the 
molecular  complexity  of  the  solid  metal,  induced  by  chemical  affinity, 
corresponds."  V.  H.  V. 

Note  on  the  Reduction  of  Observations  of  the  Spectra  of 
100  Sun-spots  observed  at  Kensington.  By  J.  N.  Lockyer  {Proc 
Boy.  Soc,  32,  203). 

Photographic  Spectra  of  Stars.  By  W.  Huggins  (Proc.  Boy. 
Soc,  30,  20 — 22). — The  author  has  made  a  series  of  photpgraphs  of 
various  planets  and  stars  with  a  special  apparatus,  whereby  the  image 
of  the  star  could  be  brought  with  certainty  upon  any  part  of  the  slit 
of  the  spectroscope,  and  kept  there  during  the  photographic  exposure. 
As  the  slit  was  provided  with  two  shatters,  the  solar  or  other  spectrum 
could  be  taken  on  the  same  plate  for  comparison.  The  stellar  spectra 
extends  from  about  G  to  O  in  the  ultra-violet.  The  stars  of  the  white 
class  exhibit  a  remarkable  typical  spectrum,  which  consists  of  twelve 
well-defined  lines,  winged  at  the  edges.  Three  of  the  lines  agree  in 
position  with  the  hydrogen  lines,  H^,  H^,  and  H, ;  whilst  the  remaining 
nine  form  a  group  in  which  the  distances  between  any  two  adjacent 
lines  is  less  as  the  refrangibUity  increases  ;  it  is  probable  that  from  their 
intimate  connection  with  one  another,  they  represent  one  substance. 

In  the  stars  of  the  above-named  class,  the  line  H2  is  either  absent  or 
very  thin  as  compared  vnth  its  appearance  in  the  solar  spectrum, 
whereas  in  the  case  of  Arcturus,  which  belongs  to  the  solar  type,  this 
line  is  broader  and  more  intensified  than  in  the  solar  spectrum.  The 
white  stars  may  be  arranged  in  a  series  in  which  the  line  H2  passes 
through  definite  stages  of  thickness,  whilst  the  typical  lines  become 
more  defined ;  Arcturus,  on  the  other  hand,  gives  a  spectrum  on  the 
other  side  of  that  of  the  sun. 

The  photographs  of  the  planets  show  no  sensible  modification  of  the 
violet  and  ultra-violet  parts,  and  the  spectra  of  small  areas  of  the 
moon's  surface  point  to  no  absorptive  action  of  a  lunar  atmosphere. 

V.  H.  V. 

Spectrum  of  the  Flame  of  Hydrogen.  By  W.  Huggins  (Proc. 
Boy.  Soc,  30,  676 — 580). — The  author  has  taken  the  photographs  of 
spectra  of  different  flames  containing  hydrogen.  The  spectrum  of 
the  flame  of  hydrogen  burning  in  air  consists  of  a  series  of  lines  from 
\  3062  to  X  3276,  of  which  the  group  proper  of  water  commences  with 
a  strong  line  \  3068,  and  can  be  traced  in  the  photograph  to  \  3290. 
On  introducing  oxygen  into  the  flame,  leaving  a  small  excess  of 
hydrogen,  a  similar  spectrum  was  obtained ;  on  substituting  coal-gas 
for  hydrogen,  the  spectrum  contained  the  characteristic  water  group, 
and  in  addition  a  strong  line  close  to  G,  and  two  lines  X.  3872  and 
X  3890 ;  but  the  ultra-violet  group  compared  with  the  group  in  the 
spectrum  of  pure  hydrogen  showed  several  small  differences.  With  a 
double  Bunsen  burner  supplied  with  a  strong  blast  of  air,  or  when  a 
spirit  lamp  was  used,  spectra  were  obtained  similar  to  those  of  the 
coal-gas-oxygen  flame.  The  distinctive  features  of  these  three  last- 
named  flames  appear  to  be  connected  with  the  presence  of  carbon. 

V.  H.  V. 
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Spectrum  of  Water.  By  G.  D,  Liveino  and  J.  Dewar  (Proc. 
lioy.  Snc,  30,  580 — 582). — The  authors  have  noticed,  in  the  course  of 
their  experiments  on  the  nitro-  and  hydrocarbon  spectra,  a  remarkable 
series  of  lines  in  the  ultra-violet  part  of  the  solar  spectrum  between 
the  lines  S  and  R.  This  spectrum  commeBces  at  its  more  refrangible 
end  with  two  strong  bands,  X,  30G2  and  A.  3068,  and  extends  up  to 
X  3210 ;  it  is  attributed  by  the  authors  to  water.  It  is  well  developed 
in  the  flame  of  hydrogen  and  of  the  hydrocarbons  burning  in  oxygen, 
and  less  strongly  in  non-hydrogenous  gases,  if  burnt  in  moist  o.xygen. 
An  apparatus  was  constructed  by  means  of  which  the  spectra  of  the 
electric  spark  in  dry  and  moist  gases  could  be  compared.  Gases 
rendered  dry  by  phosphoric  anhydride  gave  only  the  faintest  traces  of 
the  spectrum  alluded  to  above,  but  on  introducing  a  4^*0?  ^^  water, 
the  spectrum  became  well  developed.  When  a  condenser  is  used,  the 
•water  spectrum  disappears.  The  authors  consider  that  these  facts  will 
modify  the  conclusions  which  have  been  drawn  as  to  the  characters  of 
the  specitic  absorption  of  water.  V.  H.  V. 

Note  of  the  History  of  the  Carbon   Spectrum.      By  G.  D. 

Liveino  and  J.  Dewau  {Froc.  lioy.  Sue,  30,  490 — 494). — A  historical 
and  controversial  communication. 

Spectrum  of  Carbon.  By  J.  N.  Lockyer  (Proc.  Ray.  Soc,  30, 
335 — 343,  and  461 — 463). — At  the  commencement  of  this  paper  the 
author  brings  forward  quotations  from  the  works  of  Attfield,  Morren, 
and  Watts,  in  order  to  controvert  the  conclusions  arrived  at  by 
Liveing  and  Dewar  with  regard  to  the  hydro-  and  nitro-carbon  spectra. 
In  experiments  in  which  photographs  of  the  electric  spark  were  taken 
in  carbon  tetrachloride,  the  sets  of  flutings  assigned  by  Liveing  and 
Dewar  to  the  hydrocarbons  and  cyanogen  was  seen  simultaneously ; 
but  if  the  coil  be  connected  with  a  Leyden  jar,  these  flutings  will 
vanish,  and  the  line  spectra  of  chlorine  and  carbon  take  their  place. 
Further,  the  undoubted  spectrum  of  cyanogen  is  visible  neither  in  the 
electric  arc,  nor  in  the  surrounding  flame.  These  results  confirm  the 
work  of  Attfield  and  Watts,  that  the  spectrum  consisting  of  the  flutings 
in  question,  is  due  to  the  element  carbon.  According  to  the  author,  it 
is  probable  that  the  sets  of  carbon  flutings  represent  different  mole- 
cular groupings  of  carbon,  in  addition  to  those  which  give  the  line 
spectrum",  and  that  the  various  flutings  are  dependent  upon  the  tension 
of  the  electric  current. 

The  author  has  taken  photographs  of  the  spectra  of  the  various 
carbon  compounds  under  various  conditions,  in  order  to  mark  and 
map  out  the  coincident  lines  and  flutings.  The  phenomena  seen  with 
various  degrees  of  constancy  are  a  blue  line,  X,  4266,  a  set  of  blue 
flutings,  \  4215 — \  4151,  and  a  set  of  ultra-violet  flutings,  X,  3885 — 
3843.  In  the  spectrum  of  the  electric  arc  the  blue  flutings  alone  are 
visible,  but  in  the  case  of  the  spark,  the  nltra-violet  flutings  and  the  blue 
line  are  visible  whilst  the  blue  flutings  are  faint.  These  observations 
are  in  accordance  with  the  hypothesis  advanced  by  the  author,  that 
the  lines  presented  in  the  spectra  are  dependent  on  the  temperature  of 
the  substances  producing  the  spectra.     In  this  case,  the  blue  flutings 

s  2 


252  ABSTRACTS   OF  CHEMICAL  PAPERP. 

correspond  with  the  lowest,  the  blue  line  with  the  hio^liest,  and  the 
ultra-violet  flutings  with  the  intermediate  temperature.  On  thus  com- 
paring the  spectra  of  carbon  under  various  conditions,  it  is  found  that 
the  hhte  line  never  appeal's  in  conjunction  with  the  hlue  fltUinris,  unless 
the  ultra-violet  flutings  are  also  present;  or  the, highest  and  lowest 
hypothetical  temperature  spectra  are  never  visible  without  the  spectrum 
of  the  intermediate  hypothetical  temperature.  In  the  paper  various 
diagrams  of  the  photographed  spectra  of  carbon  are  given  in  support 
of  the  hypothesis.  V.  H.  V. 

Spectra  of  Compounds  of  Carbon  with  Hydrogen  and 
Nitrogen.  By  G.  D.  Liveing  and  J.  Dewar  {Proo.  Boy.  Soc,  30, 
152—162,  and  494— 509).— The  authors  at  the  outset  allude  to  the 

o 

observations  of  Angstrom  and  Thalen,  and  others,  on  the  different 
spectra  of  carbon  and  its  compounds  under  different  conditions.  The 
authors  have  made  a  series  of  observations  on  the  spectra  of  the 
electric  arc  in  various  gases  and  of  the  flames  of  carbon  compounds. 
It  is  shown,  firstly,  that  the  characteristric  spectrum  of  cyanogen, 
viz.,  seven  blue,  violet,  and  ultra-violet  bands,  is  conspicuous  in  the  arc 
when  taken  in  an  atmosphere  of  nitrogen,  air,  nitric  oxide  or  ammonia, 
but  that  these  bands  disappear  in  a  non-nitrogenous  atmosphere  of 
hydrogen,  carbonic  oxide  and  anhydride  or  chlorine.  These  same  bands 
appear  in  the  flames  of  cyanogen  and  hydrocyanic  acid,  but  not  in 
those  of  hydrocarbons,  carbonic  oxide,  or  carbon  bisulphide.  Hence 
it  appears  that  these  particular  'bands  belong  only  to  cyanogen. 
Secondly,  the  characteristic  green  and  blue  bands  of  the  hydrocarbon 
flames  are  well  seen  in  the  arc  when  taken  in  nitrogen  and  chlorine, 
but  are  always  present  whatever  be  the  atmosphere,  owing  to  the  pre- 
sence of  hydrogen  in  the  carbon  electrodes.  These  bands  appear  also 
in  the  flames  of  the  hydrocarbons  and  their  derivatives,  but  are  not 
seen  in  the  flames  of  other  carbon  compounds,  even  when  mixed  with 
hydrogen.  These  facts  confirm  the  observations  of  Angstrom  and 
Thalen,  that  these  green  and  blue  bands  are  characteristic  of  acetylene. 
Attention  is  also  drawn  to  the  similarity  of  t.he  magnesium  hydrogen 
spectrum  with  that  of  the  hydrocarbons,  which  points  to  the  pro- 
bability of  a  compound  of  magnesium  and  hydrogen  analogous  in  con- 
stitution to  acetylene.  The  authors  consider  that  the  variations  of  the 
length  and  character  of  the  electric  discharge  in  different  gases,  is, 
among  other  factors,  dependent  upon  the  relative  facility  with  which 
the  carbon  electrode  combines  with  a  gaseous  medium. 

In  order  to  prove  that  the  seven  blue,  violet,  and  ultra-violet  rays, 
referred  to  above  are  due  to  cyanogen  only,  an  examination  has  been 
made  of  the  spectrum  of  the  electric  spark  in  carbon  tetrachloride. 
The  photograph  shows  no  trace  of  these  lines,  provided  that  all  the 
air  has  been  exhausted  from  the  globe  containing  the  vapour  of  the 
tetrachloride;  but  on  introducing  even  -^^  part  of  its  volume  of 
nitrogen  these  bands  immediately  made  their  appearance.  Similar 
results  were  obtained  with  carbon  bisulphide,  benzene,  and  naph- 
thalene. ^Vith  carbonic  oxide  no  nitrocai'bon  bands  could  be  observed, 
but  they  become  visible  on  introducing  a  small  bubble  of  air.     The 
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authors  consider  that  Watts'  observation  of  these  nitro-carbon  bands  in 
the  spectrum  of  the  arc  in  naphthalene  and  carbonic  oxide  was  due  to 
the  presence  of  nitrogen  impurities.  Experiments  are  also  quoted  to 
illustrate  the  sensibility  of  this  spectroscopic  test  for  nitro-carbon 
compounds.  As  in  all  the  experiments,  the  bands  assigned  by  Angstrom 
and  Thalen  to  the  hydrocarbons  were  plainly  visible,  it  is  evident  that 
much  more  caro  than  has  generally  been  thought  necessary  is  requisite 
to  remove  the  last  traces  ot"  hydrogen  and  its  compounds  from  spectral 
tubes  ;  even  phosphoric  anhydride  is  inadequate  to  remove  the  last 
traces  of  water.  In  conclusion,  the  authors  meet  the  criticisms  of 
Lockyer  on  their  results.  V.  H.  V. 

Spectrum  of  Carbonic  Anhydride.  By  C.  Wesendonck  {Proc. 
Hoy.  Soc,  32,  380 — 382). — The  spectrum  first  observed  by  Swan  at 
the  inner  cones  of  flames  of  burning  liquid  and  gaseous  carbon  com- 
pounds has  been  ascribed  by  Attfield  and  Watts  to  the  element  carbon, 

but  by  Thalen,  Angstrom,  and  Liveing  and  Dewar  (preceding  Abstract), 
to  a  combination  of  hydrogen  with  carbon.  As  the  latter  attribute 
the  appearance  of  Swan's  spectrum,  when  an  electric  discharge  is 
passed  through  a  Geissler  tube  filled  with  either  of  the  oxides  of 
carbon,  to  the  presence  of  traces  of  moisture,  the  author  has  made  a 
series  of  experiments  with  carbonic  anhydride  dned  with  the  utmost 
care.  The  appai-atus  used  was  exhausted,  until  on  the  passage  of  the 
cuiTent  the  green  hydrogen  line  was  invisible,  and  carbonic  anhydride 
introduced,  which  had  been  in  contact  for  12  hours  with  phosphoric 
anhydride ;  on  the  passage  of  the  electric  current,  Swan's  spectrum  was 
\asible,  and  that,  even  at  low  pressures,  when  a  Leyden  jar  was  used. 
These  experiments  prove  that  Swan's  spectrum  cannot  be  ascribed 
solely  to  a  combination  of  carbon  with  hydrogen.  Slightly  different 
results  were  obtained,  when  the  distance  of  the  electrodes  was 
shortened  ;  Swan's  spectrum  was  invisible,  although  the  carbonic  an- 
hydride had  not  been  dried  with  the  utmost  care.  The  author  makes 
some  remarks  on  the  correlation  between  the  different  orders  and 
forms  of  the  spectra  and  the  conditions  of  the  electric  discharges. 

V.  H.  V. 
Identity  of  Spectral  Lines  of  Different  Elements.  By  G.  D. 
LiVEiNG  and  J.  Dewar  (Proc.  Boy.  Soc,  32,  225 — 231). — The  authors 
allude  to  the  interest  attached  to  the  question  of  the  identity  of  the 
spectral  lines,  and  to  the  improbability  of  single  homogeneous  mole- 
cules taking  up  the  variety  of  vibrations  indicated  by  the  complex 
spectrum  of  iron  or  titanium.  Inasmuch  as  Lockyer  has  made  thi.s 
supposed  identity  the  basis  of  a  theory  of  the  dissociation  of  the 
elements  into  simpler  constituents,  the  authors  have  examined  the 
question  by  confronting  the  bright  line  spectra  of  the  various  metals 
under  a  powerful  dispersion,  the  source  of  light  being  the  electric  arc 
taken  in  a  crucible  of  magnesia  or  lime.  In  order  to  resolve  the  sup- 
posed coincidences,  one  metal  was  introdiiced  into  the  crucible,  and 
the  line  to  be  observed  placed  at  the  pointer  of  the  eye-piece ;  the 
second  metal  was  then  introduced,  and  in  most  cases  hco  lines  were 
seen  where  only  one  was  visible  before.  The  authors  have  thus 
resolved  most  of  the  supposed  identical  lines  of  iron  with  those  of 


254  ABSTRACTS  OP  CHEMICAL  PAPERS. 

titanium,  calcium,  nickel,  manganese,  magnesium,  chromium,  and 
cobalt,  and  of  calcium  with  those  of  chromium,  cobalt,  nickel,  barium, 
and  cadmium. 

Inasmuch  as  from  these  experiments  hardly  a  single  coincidence 
can  be  established,  even  in  the  complex  spectra  of  iron  and  titanium, 
it  is  most  probable  that  the  materials  of  these  metals,  even  if  they  be 
not  homogeneous,  are  still  different  from  those  of  other  chemical 
elements.  The  resolution  of  different  elements  into  simpler  con- 
stituents thus  receives  no  support  from  the  most  powerful  method  of 
analytical  investigation.  V.  H.  V. 

Reversal  of  the  Lines  of  Metallic  Vapours,  By  G.  D.  Liveing 
and  J.  Dewar  {Proc.  Hoy.  Soc,  32,  402 — 405). — Attention  is  drawn 
at  the  outset  to  the  difficulty  of  obtaining  a  reversion  of  the  lines  of 
the  iron,  titanium,  and  chromium  spectra,  although  many  of  these 
lines  are  represented  among  the  Fraunhof  er  lines.  When  iron  is  put 
in  a  crucible  through  which  the  arc  of  a  Siemens  dynamo-electric 
machine  is  passing,  and  fragments  of  magnesium  dropped  in,  the 
authors  have  observed  the  reversal  of  the  iron  lines  about  the  solar 
lines  L  and  N,  four  strong  linos  below  N,  the  line  0,  all  the  strong 
lines  from  S*  to  U,  and  two  strong  groups  still  more  refrangible.  By 
introducing  a  stout  iron  wire  into  the  axis  of  the  positive  carbon,  and 
passing  a  gentle  stream  of  hydrogen  gas  through  the  negative  carbon, 
the  strongest  lines  of  iron  are  reversed,  and  the  weaker  lines  are  seen 
to  expand  and  then  are  reversed.  By  this  means  the  authors  have 
succeeded  in  reversing  137  of  the  iron  lines,  including,  besides  those 
mentioned  above,  the  lines  B,  64,  G,  s;  it  is  however  found  that  it  is 
not  always  the  strong  lines  which  are  reversed.  On  the  whole,  the 
phenomena  in  the  case  of  iron  are  of  much  the  same  general  character 
as  those  observed  in  the  case  of  the  other  metals. 

When  the  perforation  of  the  positive  carbon  is  filled  with  titanium 
cyanide,  the  titanium  lines,  especially  in  the  green  and  blue  parts  of 
the  spectrum,  are  expanded  and  reversed. 

In  the  case  of  chromium,  on  the  passage  of  a  current  of  hydrogen  or 
coal-gas,  the  following  lines  and  groupings  were  reversed  ;  the  triplet 
in  the  green,  three  strong  lines  in  the  indigo,  a  triplet  near  N,  a  strong 
double  line  below  O,  and  the  triplet,  X  2799-8,  X  2797,  X  2794,  and  a 
line  X.  2779*6.  The  two  aluminium  lines  near  S  are  frequently  reversed 
when  a  fragment  of  the  metal  is  dropped  into  the  crucible. 

V.  H.  V. 

Spectrum  of  Magnesium  and  Lithium-  By  G.  D.  Liveing  and 
J.  Dewar  (Proc.  Bojj.  ISoc,  30,  93 — 99). — In  this  paper,  attention  is 
drawn  to  spectra  of  magnesium  and  lithium  under  various  conditions, 
with  more  especial  reference  to  the  green  line  X  5210.  The  spark 
spectrum  between  magnesium  points  in  perfectly  dry  nitrogen  and 
carbonic  oxide  gave  no  indications  of  the  line  5210,  but  on  introduc- 
tion of  traces  of  hydrogen  or  moisture,  the  line  made  its  appearance. 
The  spark  in  hydrogen  at  atmospheric  pressure  gave  indications  of  the 
line ;  but  on  reducing  the  pressure  below  180  mm.,  the  line  dis- 
appeared ;  similarly  the  line  was  not  visible  in  the  arc  in  a  lime  or 
carbon  crucible,  but  it  appeared  on  the  passage  of  a  stream  of  hydrogen 
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through  the  electrodes.  This  line,  as  well  as  an  attendant  series  of 
fine  lines,  appears  in  the  flame  of  magnesium  burning  in  air ;  but  they 
are  more  bi'illiant  if  the  burning  mag^iesium  is  introduced  into  a  jet 
of  hydrogen  or  coal-gas.  The  authors  ascribe  this  line  \  3210  and  its 
attendant  series  to  a  mixture  of  magnesium  and  hydrogen ;  for  it  is 
shown  by  independent  evidence  that  mixtures  favour  the  production 
of  certain  vibrations,  which  are  not  so  strong  or  not  visible  with  the 
elements  of  those  mixtures  taken  separately.  The  spectrum  of  mag- 
nesium in  the  arc  consists  of  lines  at  5510"7,  5o27*5 ;  the  6  group, 
4703o,  4570-5,  4351-2,  4166,  4057-3,  and  the  triplet  beyond  H.  In 
the  spectrum  of  lithium,  besides  the  line  \  4131-7  (BoLsbaudran),  the 
authors  have  observed  a  line  4273,  and  two  more  lines  on  either  side 
of  H  and  K  of  wave-lengths  3913  and  3984.  V.  H.  V. 

Spectrum  of  Magnesium.  By  G.  D.  Liveinq  and  J.  Dbwab 
(rroc.  liuij.  iSuc,  32,  189 — 203). — The  authors  have  carried  out  a 
series  of  investigations  on  the  spectrum  of  magnesium  in  order  to 
bring  out  the  connection  between  its  variations  under  ditfbrcnt  con- 
ditions, and  to  study  the  question  of  the  emissive  power  for  radiations 
for  short  wave-lengths  at  relatively  low  temperatures.  In  the  spectra 
of  the  flame  of  burning  magnesium  of  the  arc  fitted  with  a  lime  cru- 
cible, and  of  the  s{>ark  of  an  induction  coil  between  magnesium  points, 
appear  the  three  lines  of  the  b  group,  the  blue  line  X.  4570,  the  triplet  in 
the  ultra-violet  between  K  and  L,  and  the  line  X  2850  :  the  last  is 
the  most  persistent  and  strongest,  and  is  easily  reversed ;  and  is  re- 
markable for  its  power  of  expansion.  The  series  of  triplets  are  equally 
characteristic,  the  least  refrangible  pair  appearing  in  the  flame 
spectrum,  others  in  the  spark,  but  the  complete  series  in  the  arc.  The 
authors  regard  these  triplets  as  a  series  ot  harmonics,  but  do  not  con- 
sider that  the  appearance  of  the  complete  series  in  the  arc  is  due 
solely  to  the  elevated  temperature.  The  blue  line  X  4570  of  the  flame 
is  seen  in  the  arc,  but  in  the  spark  it  crosses  the  field  in  occasional 
flashes.  The  series  of  bands  near  L,  which  are  only  characteristic  of  the 
flame  spectrum,  appear  to  be  the  spectrum  of  a  compound,  bat  the 
authors  have  been  unable  to  trace  them  to  any  particular  combination  ; 
the  triplet  at  M,  with  which  these  bands  end,  resembles  in  its  general 
character  the  other  magnesium  triplets,  but  its  presence  in  the  flame 
spectrum  alone  is  not  easily  explained.  Attention  is  also  drawn  to  the 
presence  of  the  triplet  in  the  ulti*a- violet  and  the  line  X  2850  in  the 
flame  spectrum,  as  corroborating  the  results  obtained  in  the  examina- 
tion of  the  ultra-violet  spectrum  of  water;  that  in  the  regions  of 
shorter  wave-lengths  substances  at  the  temperature  of  flames  give 
discontinuous  spectra,  which  have  hitherto  been  considered  to  be 
characteristic  of  the  highest  temperature.  In  the  arc  and  spark 
spectra,  but  not  in  that  of  the  flame,  there  appears  a  group  of  two 
strong  lines,  X  2801  and  2794,  and  a  quintuple  group ;  there  are 
besides  several  single  lines,  which  may  be  developed  by  the  temperature 
of  arc  and  spark.  A  pair  of  lines  in  the  arc  spectrum  near  U  appears 
slightly  shifted  in  the  spark  spectrum  ;  this  shifting  is,  however,  pro- 
bably not  due  to  a  selective  action  by  which  the  electric  discharge 
lights  up  certain  kinds  of  matter  in  its  path  to  the  exclusion  of  others. 
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The  spark  spectrnra  of  magnesium  varies  with  the  pressure  of  the 
medium  in  which  the  electrodes  are  enclosed  ;  certain  of  the  bhie  and 
yellow  lines  were  enfeebled,  and  finally  disappear.  In  this  respect  the 
magnesium  spectrum  resembles  that  of  nitrogen  observed  by  Cazin. 

The  authors  show  that  certain  lines  observed  by  Fievez  in  the  dark 
spectrum  of  magnesium  were  the  so-called  ghosts,  which  are  images  of 
brighter  lines  caused  by  the  Rutherford  gratings.  A  description  is 
also  given  of  the  magnesium  hydrogen  spectrum,  which  is  assigned 
by  the  authors  (p.  255)  to  a  mixture  of  hydrogen  and  magnesium. 
It  consists  of  a  series  of  flutings  beginning  with  lines  of  wave-lengths 
X  6618,  5566,  and  5513,  6210,  4849,  and  4803,  of  which  the  set  in 
the  green  5210  is  the  most  marked.  It  is  shown  that  the  brilliancy 
of  this  magnesium  hydrogen  spectrum  increases  when  the  pressure 
of  the  hydrogen  in  which  the  magnesium  electrodes  are  enclosed  is 
increased,  which  points  to  the  supposition  that  this  magnesium 
hydrogen  combination  resembles  the  hydrides  of  palladium  and  sodium, 
in  that  increased  pressure  renders  the  compound  more  stable,  as  shown 
by  the  greater  brilliancy  and  continuity  of  the  spectrum.  In  conclu- 
sion, after  all  simplifications  by  eliminating  the  magnesium-hydrogen 
flutings,  and  supposing  the  whole  series  of  triplets  to  be  harmonically 
related,  the  fact  remains  that  the  chemical  atoms  of  magnesium  are 
either  capable  of  taking  up  a  great  variety  of  vibrations  by  themselves, 
or  by  their  mutual  action  on  each  other,  or  on  particles  of  matter  of 
other  kinds.  Extended  series  of  observations  will  be  required  in  order 
to  trace  the  correlation  of  the  various  vibrations  and  the  conditions 
on  which  they  are  dependent.  V.  H.  V, 

Luminosity  of  the  Flame  of  a  Bunsen  Burner  induced  by 
Heating  the  Tube.  By  R.Blochmann  (Annalen,  207,  167—193).— 
The  fact  that  the  flame  of  a  Bunsen  burner  is  rendered  luminous  by 
heating  the  tube  in  which  a  platinum  tube  is  placed,  is  classed  by 
Wibel  in  the  same  category  as  the  phenomena  of  revived  luminosity 
in  the  case  of  gas-flames  rendered  non-luminous  by  the  admixture  of 
some  inert  gas  such  as  nitrogen,  steam,  &c.  The  revived  luminosity 
can,  however,  in  the  latter  cases  be  traced  directly  to  the  rise  in  tem- 
perature ;  whereas  in  the  Bunsen  flame  it  may  be  due  to  various  other 
causes.  Among  the  first  of  these  may  be  mentioned  the  question  as 
to  whether  the  relative  proportion  of  air  and  gas  in  the  flame  is  altered 
by  heating  the  tube.  Experiments  in  this  direction  showed  that  while 
the  proportion  of  gas  to  air  in  the  flame  of  a  burner  under  ordinary 
conditions  was  1  to  1*58,  when  the  tube  was  heated  to  redness  this 
proportion  was  changed  to  1  to  0'43,  only  about  one-third  of  the 
original  amount  of  air  being  admitted ;  that  the  strength  of  the 
current  of  air  drawn  into  the  holes  was  lowered  on  heating  the  tube 
was  also  conclusively  shown  by  placing  pieces  of  thin  aluminium  foil 
near  the  apertures.  When  the  tube  was  heated,  they  had  to  be  moved 
nearer  to  the  apertures  in  order  to  be  drawn  in.  A  mixture  of  3$  7 
volumes  of  gas  and  61  "3  volumes  of  air  was  passed  through  a  red-hot 
platinum  tube :  on  collecting  and  analysing  the  gas  issuing  from  the 
tube,  it  was  found  that  combustion  had  taken  place,  and  that  the  oxygen 
had  completely  disappeared ;  the  hydi'ogen  had  been  almost  completely 
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burnt,  only  a  Bmall  proportion  of  the  hydrocarbons  having  been 
attacked  ;  the  character  of  the  gaseous  mixture  had  therefore  beeu 
completely  changed.  This  partial  combustion  also  takes  place  in  a 
heated  glass  tube,  but  in  this  case  tarry  products  are  also  formed. 
Such  a  nnxture  of  gases  cannot  therefore  be  compared  with  the  gases 
in  an  ordinary  Bunsen  flame;  it  has  a  closer  resemblance  to  a  non- 
luminous  mixture  of  coal-gas  with  nitrogen  or  carbonic  anhydride, 
and  conclusions  cannot  be  drawn  from  the  behaviour  of  such  a  mixture 
with  reference  to  the  cause  of  the  non-luminosity  of  a  Bunsen  flame. 

Heumann  explains  the  renewed  luminosity  when  the  tube  is  heated 
to  the  rise  in  temperature,  whether  the  flame  has  been  made  non- 
luminous  by  air  or  by  an  inactive  gas ;  and  the  flame  of  a  Bunsen  burner 
being  considerably  hotter  than  that  of  coal-gas  mixed  with  nitrogen  or 
any  other  inactive  gas,  he  assumes  that  the  same  relative  difference  of 
temperature  holds  good  when  the  tube  is  heated  to  redness.  That 
this  is  not  the  case  is  shown  by  the  fact  that  a  piece  of  silver  which 
readily  melted  in  the  ordinary  Bunsen  flame  began  to  melt  after  some 
time  only,  when  the  tube  of  the  burner  was  heated.  According  to 
Landolt's  figures,  the  chief  difference  between  a  luminous  and  non- 
luminous  Bunsen  flame  is,  that  the  former  has  more  nitrogen  and  less 
combustible  material  in  its  interior  than  the  latter;  the  reason  of  the 
non-luminosity  can  therefore  lie  only  in  the  presence  of  oxygen  in  the 
latter.  Air  strikes  the  luminous  flame  from  all  directions,  and  the 
combustion  begins  where  the  air  meets  the  flame,  and  continues  into 
the  interior  as  far  as  the  oxygen  of  the  air  suffices.  This  region  of 
combustion  appears  as  a  thin  blue  stratum  covering  the  flame,  and  the 
heat  evolved  therein  acts  on  the  unburnt  and  included  gas,  causing  it 
to  decompose  and  separate  carbon,  by  the  incandescence  of  which  the 
flame  becomes  luminous.  To  ensure  luminosity,  therefore,  such  hydro- 
carbons must  be  present  as  will  yield  carbon  on  decomposition,  and 
the  heat  generated  in  the  region  of  combustion  must  be  sufficiently 
great  to  cause  this  decomposition.  It  is  therefore  easy  to  understand 
why  coal-gas  mixed  with  nitrogen,  carbonic  anydride,  or  steam,  burns 
with  a  non-luminous  flame ;  for  apart  from  the  diluting  action  of  these 
gases,  they  absorb  a  great  part  of  the  heat,  and  the  remainder  is  not 
sufficient  to  decompose  the  hydrocarbons.  When,  however,  the  mix- 
ture of  gases  is  heated  before  ignition,  the  heat  is  raised  sufficiently  to 
counteract  the  diluent  and  absorbent  effects  of  the  inert  gases,  and  a 
luminous  flame  is  the  result. 

In  the  flame  of  a  Bunsen  burner  the  case  is  altered.  Here  the  gas 
is  already  mixed  before  ignition  with  one-third  of  the  oxygen  ne- 
cessary for  its  combustion,  and  on  reaching  a  proper  temperature 
begins  to  burn  in  the  centre  of  the  flame  ;  here  the  heavy  hydrocarbons 
completely  disappear,  only  six  per  cent,  of  combustible  material 
passing  unchanged  into  the  outer  region  of  the  flame.  When  the 
mixture  of  air  and  coal-gas  is  heated  to  redness  before  ignition,  the 
issuing  gas  has  no  longer  the  same  composition,  but  may  be  compared 
to  a  coal-gas  robbed  of  most  of  its  hydrogen  and  diluted  with  nitrogen 
and  steam.  Such  a  mixture  when  heated  would  of  course  give  a 
luminous  flame,  provided  that  the  quantity  of  the  diluents  was  not  too 
large  ;  it  is  in  fact  still  luminous  when  the  mixture  is  first  allowed  to 
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cool.  All  therefore  that  Wibel's  experiment  virtually  tells  us  is,  that 
a  flame  partially  deluminised  with  nitrogen  and  steam  becomes  again 
brightly  luminous  on  heating  the  issuing  mixture  of  gases. 

J.  K.  C. 

Chloride  of  Silver  Battery.  By  W.  De  la  Rue  and  H.  MUller 
(Proc.  Roy.  Soc,  30,  5G3 — 572). — The  authors  have  employed  the 
silver  chloride  battery  to  examine  the  question  whether  there  is  a 
polarisation  of  the  terminal  of  a  vacuum  tube  after  the  discharge 
through  it  has  been  interrupted  by  breaking  connection  between  it 
and  the  source  of  electricity :  if  so,  is  this  polarisation  similar  to  the 
chemical  polarisation  of  the  terminals  of  a  voltameter  ?  By  a  series 
of  experiments,  it  was  proved  that  the  current  obtained  from  the  ter- 
minals of  a  vacuum  tube,  after  having  been  disconnected  from  the 
battery,  is  solely  due  to  a  static  charge  and  not  to  a  chemical  polarisa- 
tion. V.  H.  V. 

A  Voltaic  Cell.  By  J.  B.  Oster  (Chem.  Centr.,  1881,  721).— 
The  author  has  constructed  a  powerful  and  permanent  voltaic  cell  by 
covering  sheet  lead  with  a  sufficiently  thick  coating  of  lead  peroxide ; 
the  sheet  is  then  wrapped  in  flannel,  an  anode  of  copper  soldered  on, 
and  the  whole  rolled  tightly  in  a  cylinder.  It  is  then  enclosed  in  a 
wrapper  of  sheet  lead,  and  introduced  into  a  clay  cell  filled  with  dilute 
sulphuric  acid ;  the  cell  is  placed  in  a  glass  vessel  filled  with  acid  of 
the  same  strength,  and  containing  amalgamated  zinc  plates.  This  cell 
gave  a  deviation  of  70°  of  the  galvanometer  for  four  days.  The 
author  proposes  to  modify  this  element  with  a  view  of  constructing  a 
Faure's  accumulator,  and  has  given  notice  of  the  patent. 

^  V.  H.  V. 

New  Electrical  Storage  Battery.  By  H.  Sutton  (Chem.  News, 
44,  298 — 299). — The  principle  of  this  battery  consists  in  retaining 
the  hydrogen  which  is  liberated  when  the  battery  itself  is  charged. 
For  this  purpose  the  positive  electrodes  consist  of  lead  plates  amal- 
gamated with  mercury  (whereby  polarisation  efi^ects,  and  local  action 
are  reduced  to  a  minimum)  and  the  negative 'electrodes  of  copper,  the 
solution  between  the  electrodes  being  copper  sulphate.  The  plates 
are  perforated  with  a  number  of  holes  and  rolled  into  a  spiral,  being 
separated  from  one  another  by  rubber  bands,  cut  every  5  inches  to 
allow  of  the  perfect  circulation  of  the  solution.  This  combination  is 
immersed  in  the  copper  sulphate,  and  the  amalgamated  lead  plates 
made  the  positive  pole  of  an  electric  battery.  The  lead  uniting  with 
the  oxygen  becomes  uniformly  coated  with  peroxide,  and  the  liberated 
hydrogen  decomposes  the  copper  sulphate,  forming  sulphuric  acid,  and 
the  copper  is  deposited  on  the  copper  plate.  As  the  action  continues, 
the  colour  of  the  copper  sulphate  gradually  disappears,  and  when  it  is 
complete,  the  solution  becomes  colourless,  and  contains  sulphuric  acid. 
The  battery  is  now  ready  for  use,  and  during  its  discharge  the  peroxide 
is  reduced,  and  the  copper  oxidised  and  dissolved  by  the  acid,  forming 
again  copper  sulphate.  This  form  of  battery  is  very  constant  and 
powerful,  the  decomposition  and  re-formation  of  one  pint  (?)  of  copper 
sulphate  doing  sufficient  work  to  heat  to  a  red  heat  1  inch  of  No.  28 
iron  wire  for  two  hours. 
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A  practical  form  of  cell  may  be  made  by  fixing  a  series  of  lead 
plates  in  a  box  in  grooves,  filling  between  the  plates  with  a  solution  of 
copper  sulphate,  and  passing  through  the  cell  a  current  of  sufficient 
tension  to  overcome  the  contrary  electromotive  force  of  the  series,  the 
positive  sides  of  the  plates  being  peroxidised,  and  the  copper  being 
deposited  on  the  negative.  Batteries  of  great  tension  can  thus  be 
charged  from  30  Bunsens. 

In  place  of  copper  and  copper  sulphate,  zinc  and  zinc  sulphate,  or 
iron  and  iron  sulphate  may  be  used  for  the  negative  electrode  solution. 
The  zinc,  however,  requires  amalgamation  to  prevent  local  action,  and 
the  iron  oxidises  when  the  cell  is  not  in  use,  therefore  these  forms  are 
objectionable.  L.  T.  O'S. 

Studies  on  the  Electric  Arc.  By  J.  Dewar  (Proc.  Roy.  Soc,  30, 
86—93). — The  author  has  examined  the  influence  of  impurities  in  the 
carbons  on  the  production  of  cyanogen  compounds  in  the  electric  arc. 
Carbon  poles  heated  continuously  foi»  several  days  in  a  rapid  stream  of 
chlorine  to  volatilise  the  silicon,  aluminium,  and  iron  as  chlorides,  still 
yielded  hydrocyanic  acid  when  a  current  of  air  was  drawn  through 
the  positive  pole.  The  electric  arc,  when  enclosed  in  an  atmosphere 
rendered  as  free  from  moisture  as  possible,  produced  considerable 
quantities  of  hydrocyanic  acid.  Similar  results  were  obtained  with 
carbon  tubes  enclosed  in  a  block  of  limestone ;  but  when  dry  hydrogen 
was  passed  through  the  positive  pole,  only  a  trace  of  hydi*ocyanic  acid 
was  formed,  and  pure  dry  air  gave  no  tiuces  of  hydrocyanic  acid  or 
acetylene.  Determinations  are  also  adduced  of  the  amount  of  nitrites 
produced  in  the  arc  of  a  Siemens  lamp  and  of  Jablochkolf's  candles 
with  De  Meri tens'  highest  intensity  current ;  the  mean  of  several  experi- 
ments with  the  former  was  609  mgrms.,  with  the  latter  930  mgrms. 
per  hour.  By  a  series  of  experiments,  the  author  proves  that  the 
intensity  of  the  total  radiation  of  the  positive  pole  of  the  Siemens  arc 
is  ten  times  that  of  the  same  substance  at  the  temperature  of  the  oxy- 
hydrogen  blowpipe  flame ;  and  that  it  may  be  inferred  that  the  tem- 
perature of  the  former  is  about  G000°  C,  if  that  of  the  latter  be  taken 
as  2000°.  V.  H.  V. 

Action  of  Cold  on  the  Voltaic  Arc.  By  D.  Tommasi  (Compt. 
rend.,  93,  716 — 717). — If  the  voltaic  arc  plays  between  two  copper 
U-tubes  (through  which  a  rapid  current  of  cold  Avater  is  running), 
placed  horizontally  opposite  one  another,  we  observe  that — 1.  The 
luminosity  of  the  arc  is  greatly  weakened,  a  current  from  75  large 
Bunsen  elements  giving  only  a  luminous  point.  2.  The  arc  is  very 
unsteady,  the  slightest  draught  extinguishing  it.  3.  That  a  piece  of 
paper  placed  4  or  5  mm.  above  the  arc  chars  but  does  not  take  fire. 
4.  The  arc  is  simply  a  luminous  globule,  moving  up  and  down  between 
the  two  tubes,  resembling  a  drop  of  liquid  in  the  spheroidal  state. 
6.  If  a  magnet  is  presented  to  the  arc,  it  is  attracted  by  the  magnet, 
leaves  the  U-tubes,  and  is  consequently  extinguished.  G.  Apparently 
there  is  more  ozone  produced  than  when  the  arc  is  not  cooled.  The 
arc  is  coloured  slightly  green,  showing  that  a  part  of  the  copper  burns 
in  spite  of  the  cooling.  L).  A.  L. 
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Effects  of  Electric  Currents  on  the  Surfaces  of  Mutual 
Contact  of  Aqueous  Solutions.  By  G.  Gore  (Froc.  Hoy.  Soc,  30, 
822 — 323). — The  author  has  made  a  series  of  experiments  to  ascertain 
whether  an  electric  current  passing  between  two  aqueous  liquids  affects 
their  diffusion  into  each  other.  It  was  found  that,  when  a  current 
was  passed  between  the  surfaces  of  mutual  contact  of  certain  aqueous 
solutions  of  different  specific  gravities,  the  line  of  demarcation 
became  ill-defined  when  the  current  passed  from  the  lighter  to  the 
heavier  solution.  On  reversing  the  direction  of  the  current,  the  line 
of  demarcation  again  became  well  defined.  These  observations  were 
confirmed  by  repeatedly  reversing  the  direction  of  the  current  after 
suitable  intervals  of  time,  when  the  effects  were  reversed  with  each  such 
change.  V.  H.  V. 

Refraction  of  Electricity.  By  A.  Tribk  (Proc.  Boy.  Soc,  32, 
435 — 443). — In  order  to  examine  whether  electricity,  like  other  forms 
of  energy,  is  endued  with  the  property  of  refraction,  the  author  has 
traced  out  the  alterations  of  direction  of  energy  when  electricity 
passes  from  one  electrolytic  medium  to  another  of  different  conduc- 
tivity. Two  sheets  of  gutta-percha  were  fixed  across  an  electrolytic 
cell  of  copper  sulphate,  inclined  at  an  angle  of  45°  to  the  ba»se  line  ;  into 
the  inner  cell  enclosed  by  the  gutta-percha  walls  a  1  per  cent,  copper 
sulphate  solution  was  introduced,  and  in  the  outer  cells  a  concentrated 
solution  of  the  same  salt.  The  distribution  of  energy  was  recorded 
by  the  immersion  in  both  cells  of  rectangular  silver  plates,  called 
analysers,  placed  lengthwise  in  several  parts  of  the  central  line  joining 
the  electrodes.  A  unit  current  was  employed,  and  copper  electrodes 
of  the  breadth  and  depth  of  the  outer  cells.  By  the  aid  of  this  appa- 
latus  and  suitable  modifications  of  the  experiments,  the  author  shows 
(1)  that  electricity,  in  passing  obliquely  from  one  medium  to  another, 
is  refracted  towards  the  perpendicular  when  from  a  better  to  a  worse 
conductor,  but  from  the  perpendicular  when  from  a  worse  to  a  better 
conductor ;  (2)  the  refraction  increases  or  decreases  according  to  the 
lelative  conductivity  of  the  two  media ;  (3)  the  refraction  increases  as 
the  angle  of  incidence  increases,  it  being  probable  that  the  sines  of 
the  angles  of  incidence  and  refraction  are  in  constant  ratio. 

In  an  added  note,  Professor  Stokes  points  out  that  according  to 
theory,  the  tangents,  not  sines,  of  the  angles  of  incidence  and  refrac- 
tion are  in  constant  ratio,  but  owing  to  the  introduction  of  errors  the 
numbers  adduced  cannot  be  deemed  sufficient  to  decide  between  the 
laws  of  sines  and  tangents.  Further,  in  the  case  of  the  second  medium 
being  the  better  conductor,  the  law  of  sines  would  lead  to  extravagant 
results.  V.  H.  V. 

,  Limits  of  Electrolysis.  By  Berthelot  {Compt.  rend.,  93,  661 — 
668). — ^The  electromotive  force  necessary  to  produce  electrolysis  can 
be  calculated  in  three  different  ways.  With  potassium  sulphate,  for 
example,  there  is :  1st.  The  separation  of  the  sulphuric  acid,  oxygen, 
and  potassium,  which  would  require  98  calories.  2nd.  Supposing 
the  necessary  electromotive  force  differs  but  slightly  from  that  re- 
quired to  decompose  dilute  sulphuric  acid,  it  would  then  equal  34"5  cal. 
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3r(l.  But  if  in  addition  to  the  2nd,  the  separation  of  the  acid  and  tho 
base  be  taken  into  account,  then  a  force  equal  to  50*2  cal.  would  be 
required.  The  author  shows  that  the  3rd  is  the  right  supposition, 
by  the  electrolysis  of  potassium  sulphate  with  platinum  electrodes. 
Moreover,  by  employing  mercury  for  the  negative  electrode,  he  finds 
that  in  order  to  obtain  potassium  amalgam,  at  least  4  D.  (98  cals.) 
were  necessary.  Although  the  electrolysis  of  the  potassium  sulphate 
without  tho  formation  of  amalgam  takes  place  with  2  D.  +  Z;»  — Pt 
(68  cal.),  this  is  accounted  for  when  we  take  into  account  the  heat  of 
formation  of  the  liquid  amalgam,  2o'7  cals.,  then  68  +  25"7  =  93v, 
or  nearly  the  theoretical  (98).  The  decomposition  of  acidulated  water 
by  a  single  couple,  zinc  and  sulphuric  acid  (Tommassi,  Conipf.  retuL, 
93,  638),  can  be  tlius  explained : — For  if  the  positive  electrode  is  a 
metal  capable  of  uniting  with  oxygen,  copper  for  instance,  then  whilo 
the  hydrogen  is  given  off  at  the  negative  pole,  the  copjjer  is  oxidised 
and  forms  snlphats,  giving  out  282  Cal. ;  the  acidulated  water  would 
then  only  require  an  excess  electromotive  force  =  34-5  —  282  =  63  cal. ; 
this  is  much  less  than  that  given  by  the  zinc  in  dissolving  (19  cal.) 
Other  sulphates,  such  as  magnesium  sulphate,  behave  in  a  manner 
similar  to  potassium  sulphate.  The  electromotive  force  required  for  the 
decomposition  of  zinc  sulphate  is  equal  to  that  necessary  for  the  sepa- 
ration of  the  base  and  the  acid,  plus  that  required  for  the  decomposition 
of  the  former  into  the  metal  and  oxygen.  If,  however,  copper  be  used 
for  a  positive  electrode,  the  zinc  can  be  precipitated  with  1  D. ;  this  is 
accounted  for  by  the  fact  that  the  copper  sulphate  solution  formed  is  not 
of  the  same  concentration  as  the  zinc  sulphate  solution.  With  potassium 
chloride,  gas  is  given  off,  with  2Zn  — Pt  +  ICd  — Zn  (46  cal.),  which 
shows  that  the  electrolysis  of  potassium  chloride  does  not  necessarily 
require  the  setting  free  of  the  metal,  but  that  it  really  is  equivalent  to 
the  formation  of  potassium  hydroxide  and  hydrochloric  acid  (13"7  cal.), 
plus  the  decomposition  of  the  latter  (33  cal.).  The  electromotive 
force  necessary  to  decompose  potassium  bromide  is  equal  to  40  cal., 
which  corresponds  with  the  decomposition  into  potassium  and  bromine 
(91  cal.),  minus  the  47'5  cal.  due  to  the  generation  of  potassium 
hydroxide,  and  2  cal.  from  the  formation  of  a  perbromide.  Fluoride 
of  potassium  requires  50  cal.,  which  is  equal  to  the  separation  of  the 
base  and  acid  (16'5  cal.)  plus  the  liberation  of  the  hydrogen  and 
oxygen  of  the  water  (34*5  cal.).  Potassium  iodide  was  decomposed 
with  Zn  —  Pt  -f  Zn  — Cd  (27  cal.)  with  separation  of  hydrogen  and 
iodine.  The  number  27  is  equal  to  the  separation  of  ^wtassium  and 
iodine,  less  the  formation  of  potassium  hydroxide,  and  represents  the 
sum  of  the  decomposition  of  the  salt  into  potassium  hydroxide  and 
hydriodic  acid  (13*7  cal.),  and  of  the  latter  acid  into  iodine  and  hydro- 
gen  (13-2). 

It  will  hence  be  seen  that  the  haloid  salts  behave  in  a  manner 
analogous  to  potassium  sulphate  ;  and  that  in  both  cases  the  minimum 
energy  necessary  to  produce  decomposition  is  very  much  less  than 
that  required  to  set  free  the  alkali-metal.  D.  A.  L. 

Chemicc-electric  Relations  of  Metals  in  Solutions  of  Potas- 
sium Salts.     By  G.  Gore  {Pwc.  Boy.  Soc,  30,  38— 48).— The  author 
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has  made  a  sei'ies  of  experiments  on  the  chemico-electric  positions  of 
various  metals  in  solutions  of  salts  of  potassium  of  various  strengths 
and  at  different  temperatures ;  the  results  are  recorded  in  a  series  of 
tables.  Note  is  also  taken  of  the  temporary  reversals  of  the  current, 
other  than  those  which  take  place  immediately  on  immersion.  The 
author  finds :  (i)  that  the  greater  number  of  temporary  reversals  occur 
in  potassium  cyanide  solution  ;  (ii)  that  the  proportions  of  such  reversals 
to  the  number  of  solutions  employed  was  not  greatly  different  in 
potassium  chloride,  bromide,  or  iodide  ;  and  (iii)  these  reversals  were 
not  confined  to  the  more  electro-positive  metals. 

The  following  general  results  are  also  arrived  at:  (i)  gas  carbon  is 
electro-negative  to  all  other  bodies  in  the  solutions  employed ;  (ii) 
rhodium  or  platinum  is  electro-negative  to  all  bodies  except  carbon ; 
(iii)  magnesium  is  positive  to  all  other  substances  in  potassium 
chloride,  bromide,  or  iodide ;  and  (iv)  magnesium,  aluminium,  or  zinc 
is  positive  to  all  other  metals  in  solutions  of  potassium  cyanide. 
It  was  found  that  the  positions  of  pairs  of  metals  of  similar  pi'operties, 
such  as  magnesium  and  zinc,  nickel  and  cobalt,  &c.,  often  varied 
together  and  described  similar  curves  or  lines  of  variation. 

V.  H.  V. 

Electrical  Properties  of  Indium.  By  T.  Erhard  (Ann.  Phys. 
Chevi.  [2],  14,  504 — 508). — 1.  Resistance. — In  the  following  table,  the 
first  column  gives  the  temperature  at  which  the  determination  was 
made,  the  second  the  resistance  of  the  indium  wire  in  mercury  units  ; 
the  third  the  specific  resistance  as  actually  found  ;  the  fourth  the 
specific  resistance  calculated  from  the  formula  S  =  a  -}-  fe^  -f  c^a ;  and 
the  fifth  column  the  differences  between  the  found  and  calculated 
values  of  S  : — 

S. 


t. 

r. 

r  ^ 
Found. 

Calc. 

Diff. 

-    5-4°  C. 

0-3019  S.U. 

0-0870 

0-0868 

-  0-0002 

-  5-2 

0-3024 

0-0871 

0-0868 

-  0-0003 

+  16-5 

0-3341 

0-0962 

0-0960 

-  0-0002 

17-7 

0-3345 

0-0964 

0-0965 

+  0-0001 

18-5 

0-3364 

0-0969 

0-0968 

-  0-0001 

25-7 

0-3474 

0-1001 

0-0999 

-  0-0002 

38-6 

0-3654 

0-1053 

0-1053 

0 

68-4 

0-3934 

0-1133 

0-1137 

+  0-0004 

80-0 

0-4274 

0-1231 

0-1228 

-  0-0003 

96-0 

0-4509 

0-1299 

0-1296 

-  0-0003 

2.  The  thermo-electric  'position  of  indium,  compared  with  the  follow- 
ing eight  metals,  for  a  temperature  difference  between  0°  and  98-6°,  is 
shown  by  the  series — 

—  Al,  Sn,  In,  Zn,  Ag,  Au,  Cu,  Fe  -|- 

and   for  a  small  temperature  difTerence   (0 — 5°)  or   (0 — 10°)  by  the 
series — 

—  Al,  Sn,  Au,  Zn,  In,  Ag,  Cu,  Fe  + 

3.  Position  in  Electromotive  Series. — In  the  element  In  ]  Zn,  the  in- 
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diutn  is  positive,  whilst  in  the  elements  In  |  Fe  and  In  |  Cn  it  is 
Tic<Tative ;  the  electromotive  powers  for  the  several  elements  being  as 
follows : — 

In  I  Zn  =  0-331  D ;  Fe  I  In  =  0160  D ;  Cu  ]  In  =  0-584  D. 

T.  C. 

Relation  between  the  Optical  and  Thermal  Properties  ot 
Liquid  Carbon  Compounds.  By  J.  W.  Bruhl  {Monaffh.  Chem., 
1881,  71G — 774). — Not  only  the  heat  evolved  by  the  combustion  of 
1  gram  of  an  organic  compound,  but  also  the  specific  refraction  of  the 
substance  is  diminished,  either  by  the  union  of  the  compound  with 
one  or  more  atoms  of  oxygen,  by  loss  of  hydrogen,  or  by  the  displace- 
ment of  hydrogen  by  oxygen.  For  example,  the  specific  refraction 
and  heat  of  combustion  (for  equal  weights)  of  an  acid  is  lower  than 
that  of  the  corresponding  aldehyde,  and  the  values  for  the  aldehydes 
are  lower  than  those  for  the  corresponding  alcohols.  In  homologous 
series,  the  decrease  iu  specific  refraction  or  heat  of  combustion  produced 
by  the  elimination  of  2  atoms  of  hydrogen,  or  by  the  displacement 
of  hydrogen  by  oxygen,  diminishes  with  the  increasing  molecular 
weight  of  the  compounds. 

The  sp.  gr.  increases,  but  the  specific  refraction  and  heat  of  combus- 
tion (for  equal  weights)  decrease  when  hydrogen  is  displaced  by  chlo- 
rine. The  specific  refraction  and  heat  of  combustion  of  equal  weights 
of  chlorides  are  higher  than  for  the  corresponding  bromides,  and  for 
bromides  than  iodides.  In  homologous  series,  these  values  also  increase 
with  the  molecular  weight,  but  the  difference  produced  by  the  incre- 
ment, CHj,  diminishes  as  the  molecular  weights  increase. 

Isomeric  compounds  in  which  the  atoms  have  the  same  degree  of 
saturation,  have  the  same  specific  refraction,  and  also  evolve  the  same 
amount  of  heat  on  combustion.  Polymerisation  lowers  both  these 
values. 

Compounds  containing  carbon-atoms  which  are  supposed  to  be 
united  by  so-called  double  linking,  have  a  higher  specific  refraction 
and  a  higher  heat  of  combustion  than  their  isomerides  in  which  double 
linking  does  not  occur.  From  this  fact,  the  author  concludes  that  the 
compounds  iu  which  double  linking  is  supposed  to  exist,  really  possess 
free  affinities.  The  oxygen  or  carbon  atoms,  which  are  usually  believed 
to  be  united  by  double  linkinsr,  are  only  feebly  attached  to  each  other  : 
hence  it  is  proposed  that  the  ordinary  formulae  for  these  compounds 
should  be  discarded  and  others  substituted,  e.g. : — 

CH,. . . .  CH.CH2OH,  allyl  alcohol,  instead  of  CH2 1  CH.CH^.OH,  or 

CH2— CH— CH2.OH. 
I  I 

CH3.CH2.CH 0,  propyl  aldehyde,  instead  of  CH3.CH2.Cf    . 

^H 
The  benzene  nucleus  would  be  represented  thus  : — 

/       \ 

\ y  w.  c.  w. 
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Nitric  Oxide  as  a  Supporter  of  Combustion.  By  Berthelot 
(JJompt.  rend.,  93,  668 — 674). — Nitric  oxide  contains  more  than  50 
per  cent,  of  oxygen,  and  this  oxygen  in  combustion  disengages 
21,600  cal.  more  than  free  oxygen ;  nitric  oxide  ought,  therefore,  to  be 
a  more  active  supporter  of  combustion  than  the  latter  ;  this,  however, 
as  is  well  known,  is  only  the  case  under  certain  circumstances ;  but, 
until  now,  nobody  has  offered  an  explanation  of  this  anomaly. 

Mixtures  of  nitric  oxide,  hydrogen,  and  oxygen,  in  proportions 
NO  +  H2  +  O2  and  NO  +  H,  +  'iOj,  give  rise  to  the  production 
of  nitric  peroxide  alone  without  formation  of  water.  Moreover,  a 
mixture  of  hydrogen  and  nitric  oxide  is  not  fired  \)y  the  electric  spark 
or  a  body  in  combustion,  for  the  heat  is  only  sufficient  to  decompose  the 
nitric  oxide  into  nitrogen  and  oxygen,  the  latter  combining  with  the 
undecomposed  nitric  oxide. 

The  reaction  between  hydx'ogen  and  nitric  oxide  can,  however,  be 
effected  by  means  of  a  series  of  sparks.  A  mixture  of  NO  4-  Hj  was 
reduced  to  balf  its  bulk  under  these  circumstances,  and  at  the  end  of 
some  hours  the  nitric  oxide  had  disappeared,  but  there  was  still  free 
hydrogen,  some  of  the  oxygen  having  been  used  up  to  form  basic 
nitrates  with  the  mercury  over  which  the  experiments  were  conducted. 
The  oxidation  of  the  hydrogen  takes  place  in  three  stages : — 

(1.)  2N0  =  N2  +  O2 

(2.)  2N0  +  O,  =  N3O4 

(3.)  N0O4  +  4H2  =  4H,0  +  N,, 

the  formation  of  nitric  peroxide  being  intermediate.  Hence  it  is  neces- 
sary to  decompose  not  nitric  oxide  but  nitric  peroxide,  which  requires 
an  excessively  high  temperature  ;  this  is  a  further  explanation  why  a 
flame  or  spark  is  not  hot  enough.  A  mixture  of  carbonic  oxide  and 
nitric  oxide  behaves  in  a  similar  manner,  the  temperature  produced 
not  being  sufficient  to  burn  all  the  carbonic  oxide  and  convert  it  into 
carbonic  anhydride,  and,  therefore,  nitric  peroxide  and  basic  mercury 
nitrate  are  formed.  The  reason  why  the  carbonic  oxide  from  fulminate 
of  mercury  (Compt.  rend.,  93,  617)  burns  so  suddenly  in  the  atmo- 
sphere of  nitric  oxide,  is  because  the  oxygen  of  the  nitric  oxide  is  set 
free  all  at  once  by  the  fulminate  without  passing  through  the  stage  of 
peroxide.  Some  substances  burn  easily  in  nitric  oxide,  and  mixtures 
with  ethylene,  acetylene,  and  cyanogen  are  easily  fired  by  spark  or 
flame.  The  principal  cause  of  this  difference  of  combustibility  is  the 
difference  of  the  temperatures  developed  by  the  body  burning  at  the 
expense  of  the  nitric  oxide. 

The  comparison  between  ethylene  and  methyl  ether  is  especially 
decisive  with  regard  to  this  theory  of  the  difference  of  temperature 
developed,  because  in  each  case  the  relation  of  the  volume  of  the  com- 
bustible gas  to  the  volume  of  the  supporter  of  combustion  is  the  same, 
and  the  heat  given  out  is  nearly  the  same  (4.51"1  and  44.3'8) ;  but  the 
methyl  ether  contains  the  elements  of  water,  which  lowers  the  tem- 
perature of  combustion. 

The  author  places  the  limit  of  temperature  theoretically  requisite 
for  the  production  of  an  inflammable  mixture  at  7000°  ;  this  high 
figure  is  probably  due  to  the  formation  of  the  nitric  peroxide  from 
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the  nitric   oxide,    and   consequent   necessity  of  regenerating  the  re- 
quisite oxygen  for  combastion  from  the  former. 

Nitric  peroxide,  however,  can  be  destroyed  by  chemical  means  at  a 
much  lower  temperature ;  for  instance,  a  mixture  of  3N0  -f-  2NH3  is 
inflammable,  and  the  theoretical  heat  of  combustion  is  only  5200°. 
But  then  the  reaction  between  these  gases  takes  place  in  the  cold,  and 
when  oxygen  is  also  added,  it  goes  very  easily,  forming  nitrogen  and 
ammonium  nitrite,  which  salt,  at  a  higher  temperature,  is  decomposed 
into  nitrogen  and  water ;  the  action  really  is  2N0  +  O  -f  2NH3  = 
2N2  +  8H0O,  producing  98,000  cal.  Each  particle  of  nitric  oxide 
destroyed  by  the  spark  with  formation  of  free  oxygen,  gives  rise  to  a 
new  reaction,  giving  out  heat  and  causing  the  easy  combustion  of  the 
mixture,  when  the  gas  employed  exerts  a  special  reaction  with  nitric 
peroxide.  D.  A.  L. 

Comparison  of  the  Results  of  Calorimetrical  Measurements. 
By  C.  V.  Than  (Ann.  Phys.  C/iem.  [2],  14,  393— 42C).— The  author 
has  by  this  research  substantially  settled  the  basis  of  calorimetrical 
measurements.  These  measurements  have  been  very  rarely  referred 
directly  to  the  theoretical  heat- unit  (i.e.,  the  amount  of  heat  required 
to  raise  the  unit  weight  of  water  from  0°  to  1"),  but  generally  to  the 
specific  heat  of  water  between  6°  and  25°,  or  to  the  latent  heat  of  water, 
whilst  the  data  necessary  for  reduction  to  the  theoretical  unit  have 
not  been  known  with  exactitude.  The  author  has  therefore  deter- 
mined with  great  care  the  specific  heat  of  chemically  pure  cast  silver 
between  0"  and  100°  by  means  of  the  ice  calorimeter. 

Regnault  had  already  determined  this  constant,  but  referred  to  the 
specific  heat  of  water  at  15".  It  is  now  possible  therefore  to  calculate 
the  relation  of  the  latter  unit,  which  has  been  most  frequent^  used  in 
determinations  with  the  water  calorimeter,  to  that  obtained  with  the 
ice  calorimeter.  The  author  finds  that  15'28725  mgrms.  of  mercury 
is  the  value  of  the  ordinary  heat-unit  in  terms  of  mercury.  This 
number  was  verified  by  the  determination  of  the  specific  heat  of  lead 
and  of  water  between  0°  and  100°  by  means  of  the  ice  calorimeter, 
which  had  previously  been  determined  exactly  by  Regnault. 

It  is  now  possible  to  reduce  the  various  calorimetrical  measurements 
to  the  ordinary,  if  not  to  the  theoretical  heat-unit.  The  author  ob- 
tained the  following  numbers  by  applying  this  reduction  to  the 
results  obtained  by  different  observers  for  the  heat  of  combustion  of 
water,  the  specific  heat  of  water  at  15°  C.  being  taken  as  the  unit : — 

Andrews,  184-8 =  33,880  "1  At  constant 

V.  Than,  1881 =  33,822  /      volume. 

J.  Thomsen,  1873    =34,2181..  ,     , 

Favreand  Silbermann,  1852  =  34,426  }^^  constant 

Schuller  and  Wartha,     1877  =  34,471  J      P^^^sure. 

The  more  recent  results  of  Berthelot  are  not  described  in  suflficient 
detail  to  make  the  reduction  possible  in  their  case.  The  difference 
between  the  heat  of  combustion  at  constant  pressure  and  at  constant 
volume  amounts  therefore  to  408  units.     The  heat  of  combustion  for 
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constant  volume  cklculated  from  Thomsen's  value  amounts  to  33,810 
units,  which  agrees  very  nearly  with  that  obtained  directly  by  v.  Than, 
and  also  with  the  older  determinations  of  Andrews.  Favre  and 
Silbermann's,  and  SchuUer  and  Wartha's  numbers  are,  however,  some- 
what higher.  This  difference  appears  to  be  due  to  an  erroneous 
arrangement  of  the  experiments,  and  the  author  has  therefore 
endeavoured  to  apply  a  correction.  T.  C 

Physical  Constants  of  Liquid  Hydrochloric  Acid.     By  G. 

Ansdell  (Proc.  Boy.  Soc ,  30,  117 — 122). — The  author  has  made  a 
series  of  observations  of  the  physical  constants  of  hydrochloric  acid 
liquefied  in  a  Cailletet's  apparatus.  For  various  temperatures  and 
pressures,  determinations  were  made  of  the  ratio  of  the  volume  of 
saturated  vapour  to  that  of  the  condensed  liquid,  the  former  being 
ascertained  by  observing  when  the  air  manometer  ceased  to  show  an 
increase  of  pressure  on  compressing  the  gas.  It  was  found  that  the 
volumes  of  the  saturated  vapour  and  liquid  gradually  approach  one 
another  as  the  temperature  nears  the  critical  point  51  "25°,  and  it  is 
probable  that  they  would  become  identical  if  the  experiments  could  be 
carried  up  to  that  point.  The  ratio  between  these  two  volumes 
decreases  very  regularly  with  increase  of  temperature  until  within 
about  two  or  three  degrees  of  the  critical  point,  when  it  rapidly 
approaches  unity.  Determinations  were  also  made  of  the  density  and 
coefiicient  of  expansion  of  liquid  hydrochloric  acid  at  different  tem- 
peratures. 


Coefficient  of 

Temperature. 

Density. 

expansion. 

o°c. 

0-908 

— 

15-85 

0-835 

0-00062 

227 

0-808 

0-000635 

330 

0-748 

0-00096 

41-6 

0-678 

0-00123 

47-8 

0-619 

000166 

Liquid  hydrochloric  acid  at  0°  C.  has  thus  not  quite  so  high  a 
density  as  liquid  carbonic  anhydride,  and  is  about  twice  as  high  as 
that  of  liquid  acetylene ;  it  is  rather  more  compressible  at  the  same 
temperature  than  acetylene.  V.  H.  V. 

A  Fourth  State  of  Matter.  By  "W.  Crookbs  {Proc.  Boij.  Soc, 
30,  469 — 472). — The  author  at  the  outset  compares  and  contrasts  the 
distinctive  characteristics  of  the  three  states  of  matter,  solid,  liquid,  and 
gas.  If  the  imagination  be  transferred  from  the  collection  of  mole- 
cules involved  in  these  three  states  to  an  isolated  molecule  in  space,  it 
is  found  to  be  an  inconceivable  entity,  possessing  neither  the  proper- 
ties of  a  solid,  nor  of  a  liquid,  nor  of  a  gas ;  so  that  such  an  individual 
molecule  must  be  classed  in  a  distinct  category.  Similar  reasoning 
may  be  applied  to  a  collection  of  contiguous  molecules,  whose  motion 
is  so  arrested  or  controlled  that  no  collisions  occur ;  and  supposing 
such  a  molecular  aggregation  was  bodily  transferred  from  one  part  of 
space  to  another,  this  movement  would  not  cause  the  aggregation 
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to  assume  the  properties  of  gas.  These  conditious  constitute  the 
fourth  state  of  matter,  which  is  the  ultimate  result  of  gas  expansion  ; 
for  by  groat  rarefaction,  the  free  path  of  the  molecule  is  made  so  long 
that  the  collisions  with  other  molecules  in  a  given  time  may  be  disre- 
garded in  comparison  with  the  misses,  in  which  case  the  molecule  obeys 
its  own  motions  and  laws,  so  that  the  distinctive  properties  of  the 
gaseous  state  are  reduced  to  a  minimum,  and  matter  is  thus  converted 
into  an  ultra-gaseous  condition.  A  similar  state  will  be  produced, 
when  by  some  extraneous  force  order  may  be  infused  into  the  dis- 
orderly jostling  of  the  molecules  in  gases,  by  coercing  them  into  some 
methodical  rectilinear  movement.  Phenomena  such  as  these  cause 
the  movements  of  the  radiometer,  and  the  author,  in  his  experiments 
on  negative  discharges  in  vacuum  tubes,  has  rendered  such  regular 
motions  visible.  The  gaseous  and  fourth  states  of  matter  merge 
insensibly  into  one  another,  as  do  the  solid  into  the  liquid,  or  the 
liquid  into  the  gaseous.  These  considerations  lead  to  the  speculation 
that  the  mofecule  is  the  only  true  matter,  whilst  matter,  according  to 
the  usual  phraseology,  connotes  nothing  more  than  the  effect  on  our 
senses  of  the  movements  of  molecules.  V.  H.  V. 

Critical  State  of  Gases.  By  W.  Ramsay  (Proc.  Boy.  Soc,  30, 
323 — 329). — The  author  has  made  a  series  of  experiments  on  the  phe- 
nomenon of  the  critical  state  of  gases  first  observed  by  Andrews. 
Small  tubes  filled  with  methyl  format*  and  its  vapour  (all  air  being 
rigorously  excluded)  were  inserted  in  a  heated  copper  block ;  it  was 
observed  that  as  the  temperature  rose  the  meniscus  became  gradually 
less  curved,  disappearing  at  221*5°,  whilst  on  cooling  to  218"  a  mist 
was  seen  at  the  point  where  the  meniscus  had  disappeared.  In  another 
experiment,  two  similar  tubes  were  prepared,  one  containing  more,  the 
other  containing  less  of  the  ethereal  salt ;  in  the  former,  the  meniscus 
disappeared  at  228°,  and  in  the  latter  at  215".  The  experiments  were 
varied  by  the  use  of  a  tube  drawn  out  slightly  in  the  middle,  and  filled 
up  to  a  certain  mark  with  methyl  formate ;  and  it  was  found  that 
when  the  tube  was  heated  and  then  allowed  to  cool,  the  liquid  always 
condensed  in  that  half  of  the  tube  in  which  it  was  originally  contained, 
even  when  the  position  of  the  tube  had  been  reversed  during  the 
experiment.  From  observations  not  here  detailed  it  appears  probable 
to  the  author  that  the  sp.  gr.  of  the  hot  liquid  at  the  temperature  at 
which  the  meniscus  vanishes  is  identical  with  that  of  the  compressed 
gas  evolved  from  the  liquid,  so  that  the  critical  point  may  be  defined 
as  that  point  at  which  the  liquid  owing  to  expansion,  and  the  gas  owing  to 
compression,  acquire  the  same  sp.  gr.,  and  consequently  are  capable  of 
tnixing  with  one  another.  But  the  refractive  index  of  the  fluid  contained 
in  that  pai't  of  the  tube  which  after  the  vanishing  of  the  meniscus 
appeared /mZZ,  was  difierent  from  that  in  the  other  half  of  the  tube 
which  appeared  empty.  It  is  thus  possible  to  retard  the  admixture  of 
these  two  fluids  so  that  they  both  retain  their  several  respective 
indices.  From  experiments,  the  author  concludes  that  the  observations 
of  Hannay  and  Hogarth,  on  the  solubility  of  solids  in  gases,  are 
merely  cases  of  the  ordinary  phenomenon  of  solubility  of  solids  in 
liquids.     In  a  postscript  to  the  paper,  the  author  adduces  experiments 
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with  carbon  bisulphide  and  tetrachloride,  in  order  to  show  that  the 
temperature  of  the  critical  point  varies  according  to  the  amount  of 
liquid  originally  placed  in  the  compression-tube.  V.  H.  V. 

State  of  Fluids  at  their  Critical  Temperature.  By  J.  B. 
Hannat  (Proc.  Boy.  Soc,  30,  478 — 484). — The  author  at  the  outset 
makes  some  remarks  on  the  difference  between  the  liquid  and  the 
gaseous  state;  in  the  latter  the  vis  viva,  or  heat-energy  of  the 
molecule,  has  entirely  overcome  cohesion  or  mutual  attraction ;  in 
the  former  the  attractive  power  is  greater  than  the  vis  viva,  and 
the  molecules  are  enabled  to  group  themselves.  The  object  of 
the  experiment  is  to  decide  the  question  whether,  when  the  tem- 
perature of  a  liquid  retained  under  great  pressure  is  raised,  the 
liquid  loses  its  cohesion  and .  becomes  a  gas,  or,  as  the  pressure  is 
increased,  does  the  temperature  rise  at  which  the  cohesion  of  the 
liquid  is  overcome.  A  quantity  of  hydrogen  was  introduced  over  pure 
alcohol  in  the  compression-tube  of  a  modified  Andrews's  apparatus  in 
order  to  obtain  a  free  surface  of  liquid  at  any  pressure.  Then  if  the 
temperature  is  only  1°  C.  below  the  critical  point,  the  alcohol  boils 
when  the  pressure  is  suflBciently  reduced ;  but  if  the  temperature  be 
1°  above  the  critical  point,  the  fluid  only  expands,  and  boiling  is  not 
seen  at  any  pressure  from  50 — 200  atmospheres.  In  both  experiments 
the  fluid  had  a  perfectly  free  surface.  These  'experiments  show  that 
the  liquid  state  comes  to  an  end,  and  the  gaseous  state  supervenes, 
quite  independently  of  the  pressure.  Similar  experiments  showed 
that  at  a  few  degrees  below  the  critical  point  the  alcohol  was  un- 
doubtedly liquid,  and  a  few  degrees  above  undoubtedly  gaseous.  In 
another  series  of  experiments,  the  compression-tube  was  bent  at  an 
obtuse  angle,  and  in  the  lower  part  was  enclosed  some  dry  nitrogen. 
When  the  required  temperature  and  pressure  were  reached  a  bubble 
of  nitrogen  was  manipulated  round  the  bend ;  then  if  the  fluid  were  in 
the  liquid  state,  the  bubble  showed  a  meniscus,  but  if  gaseous  the 
bubble  instantly  difiused  into  the  enclosed  space.  When  the  tem- 
perature was  below  the  critical  point  the  contents  of  the  tube  were 
liquid,  but  when  it  was  above  that  temperature  they  were  gaseous. 

From  these  experiments  the  author  concludes  that  the  liquid  state 
ceases  at  the  critical  temperature,  and  that  pressure  will  not  materially 
alter  the  temperature  at  which  the  cohesion  limit  occurs. 

V.  H.  V. 

The  Critical  Point  of  Mixed  Vapours.  By  J.  Dewar  (Froc. 
Roy.  Soc,  30,  6.38 — 546). — The  author  has  made  a  series  of  experi- 
ments on  the  liquefaction  of  carbonic  anhydride  in  the  presence  of 
other  bodies.  When  carbonic  anhydride  was  liquefied  in  presence  of 
a  small  quantity  of  carbon  bisulphide,  it  floated  on  the  convex  side  of 
the  latter,  the  line  of  separation  being  well  defined.  But  on  keeping 
the  temperature  at  47°  C.,  and  increasing  the  pressure  to  110  atmo- 
spheres, this  line  of  demarcation  had  disappeared  with  formation  of  a 
homogeneous  fluid;  but  on  again  reducing  the  pressure  an  upper  layer 
of  liquid  carbonic  anhydride  became  visible. 

Similar  results  were  obtained  with  carbonic  anhydride  and  chloro- 
form.    When  carbonic  anhydride  was  liquefied  in  presence  of  benzene, 
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the  surface  of  the  latter  became  violently  agitated  at  the  moment  of 
liquefaction,  the  carbonic  anhydride  falling  through  the  benzene  in  an 
oily  stream,  and  ultimately  becoming  completely  mixed  with  it.  On 
releasing  the  pressure,  the  carbonic  anhydride  commenced  to  boil  from 
the  bottom  of  the  benzene.  With  ether  similar  results  were  obtained. 
When  carbonic  anhydride  was  liqueBed  with  other  gases,  such  as 
nitrous  oxide,  acetylene,  and  hydrochloric  acid,  perfectly  homogeneous 
liquids  were  formed ;  and  on  suddenly  withdrawing  the  pressure,  the 
less  condensable  of  the  two  fluids  boiled  before  the  other.  On  the 
liquefaction  of  carbonic  anhydride  with  camphor  at  15°  and  pressure 
of  27  atmospheres,  the  latter  melted,  and  ran  down  the  walls  of  th« 
tube ;  at  rather  higher  temperatures  two  distinct  liquids  were  formed, 
which  shortly  became  homogeneous.  These  experiments  show  that 
carbonic  anhydride  at  high  pressures,  in  presence  of  various  sub- 
stances, produces  a  series  of  unstable  chemical  compounds,  which  are 
decomposed  and  recomposed  according  to  the  conditioiis  of  temperature 
and  pressure  in  the  medium.  V.  H.  V. 

Dissociation  of  Ammonium  Sulphydrate.  By  R.  Engel  and 
MoiTEssiEU  {Cumpt.  reml.j  93,  730 — 731). — The  authors  claim  priority 
over  Isambert,  on  grounds  that  they  started  the  work  in  1879  and 
have  never  relinquished  it.  Wurtz  remarked  that  he  had  stopped 
the  dissociation  of  phosphorus  pentachloride  by  diffusing  its  vapour  in 
that  of  one  of  its  constituents,  phosphorus  trichloride  (Compt.  rend., 
76,  GOl).  D.  A.  L. 

Tension  of  the  Vapour  of  Ammonium  Carbamate.  By 
IsAMBKKT  (Compf.  Tend.,  93,  731 — 734). — In  a  paper  published  in  the 
Covipt.  rend.  (93,  395),  Engel  and  Moitessier  make  the  statement 
that  a  dissociable  body  will  not  dissociate  in  presence  of  one  of  its 
products  of  dissociation  at  a  tension  equal  or  superior  to  the  tension 
of  dissociation,  and  at  the  temperature  of  operation.  The  author  says 
that  this  law  is  more  simply  expressed  thus  :  if  the  pressure  of  the  gas  is 
less  tliau  the  maximum  tension  in  a  vacuum,  the  total  tension  will  be  at 
this  maximum,  whilst  in  the  opposite  case  the  value  will  remain  the 
same  as  that  of  the  free  gas.  This  is  not  verified  by  his  experiments, 
either  on  ammonium  sulphydrate  {luc.  cit.,  92,  919),  where  he  found 
at  15°  the  tension  of  amnionic  sulphhydi-ate  in  a  vacuum  ^  259  mm., 
whilst  in  gaseous  ammonia  of  tension  of  321'2  mm.,  the  total  pres;im*e 
=  421  mm.,  and  in  hydrogen  sulphide  at375"8  mm.,  the  total  pressure 
=  45i  mm. ;  or  now,  with  ammonium  carbamate,  when  he  found  the 
lollowiug;  numbers :  — 
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NHgCOj 

in  vacuo. 

In 

gaseous  ammonia. 

In  carbon  dioxide. 

Temp. 

mm. 

Temp. 

Press.  NH3. 
mm. 

Total  press, 
mm. 

Temp. 

Press.  COo. 
mm. 

Total  press, 
mm. 

37-8° 

252 

21-3° 

368-0 

376 

44-7° 

381-3 

547 

46-9 

435 

31-9 

382  0 

412 

48-5 

385-9 

610 

49-6 

500 

39-1 

391-0 

448 

50-5 

388-3 

656 

53-0 

601 

43-0 

395-9 

490 

52-0 

390-0 

691 

55-6 

684 

46-4 

400-2 

550 

54  5 

393-0 

778 

59-5 

871 

50-0 

404-7 

625 

56-6 

395-7 

840 

60-4 

91» 

51-5 

406-4 

631 

59-9 

399-5 

985 

65  1 

1206 

53-0 

408-4 

697 

61-5 

401-5 

1056 

67-6 

1372 

55-3 

411-3 

778 

_ 

— 

— 

— 

— 

57  6 

414-2 

879 

— . 

— 

— 

— 

— 

61-0 

418-4 

1051 

— 

— 

— 

. 

— 

64  1 

422  0 

1181 

— 

— 

— 

which  show  that  the  total  pressure  in  presence  of  an  excess  of  the  com- 
ponent gases  is  always  superior  to  the  maximum  tension  in  a  vacuum. 

D.  A.  L. 
Influence  of  Pressure  and  Temperature  on  the  Surface  Con- 
densation of  Gases.  By  H.  Kayser  (Ann.  Phys.  Ghem.  [2],  14, 
450 — 468). — This  is  a  continuation  of  previous  work  (Wied.  Ann.,  12, 
•526). — No  definite  results  have  been  obtained,  but  they  were  sufficient 
to  show  that  the  phenomena  are  much  more  complicated,  than  is 
generally  supposed,  and  that  the  laws  enunciated,  by  Angus  Smith  and 
Weber  do  not  hold  good,  since  the  relative  values  for  different  gases 
vary  differently  with  alterations  in  pressure  and  temperature.  It  is 
also  shown  that  the  absorptive  power  of  powdered  charcoal  is  at  first 
less,  and  afterwards  greater  than  that  of  larger  pieces,  and  that  this  is 
also  the  case  with  glass  in  the  form  of  threads  and  powder. 

T.  C. 

Lowering  of  the  Freezing  Point  of  Water  by  Pressure.  By 
J.  Dewar  {Proc.  Boij.  Soc,  30,  533 — 538). — The  author  has  made  a 
series  of  quantitative  determinations  of  the  lowering  of  the  freezingpoint 
of  water  by  means  of  the  Cailletet  apparatus.  The  method  of  obser- 
vation was  as  follows  : — A  thermo-junction  was  frozen  in  a  test-tube, 
which  was  placed  in  the  iron  bottle  of  a  Cailletet  apparatus,  whilst 
another  thermo- junction  outside  was  maintained  at  the  constant  tem- 
perature of  melting  ice.  Both  thermo-junctions  were  connected  with 
a  galvanometer,  the  deflections  of  which  were  noted  and  reduced  to 
thermometer  degrees.  It  was  found  that  the  freezing  point  was 
lowered  0-18°  C.  for  25  atmospheres,  or  2-1°  for  300  atmospheres;  the 
mean  reduction  for  one  atmosphere  is  thus  0-0072".  Similar  experi- 
ments lead  to  approximately  the  same  results.  It  appears  from  the 
author's  experiments  that  the  calculated  value  of  the  variation  of  the 
freezing  point  of  water,  deduced  from  the  observed  difference  of  the 
volumes  of  water  and  ice,  and  the  latent  heat  of  fluidity  at  the  melting 
point  under  atmospheric  pressure,  is  identical  with  the  mean  experi- 
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mental  value  obtained  from  a  series  of  experiments  np  to  700  atrao- 

TV 

spheres.     From  the  formula  ^j—  =  constant  (T,  absolute  temperature, 

L 

V,  difference  of  volume  of  the  two  states,  L,  latent  heat  of  fluidity)  ; 

then  if  V   is  assumed  to   bo  constant,    T   varies  as    L.      Thus   tho 

latent  heat   of  ice   diminishes   as   the  freezing  point  is   lowered  by 

pressure.  V.  H.  V. 

Solubility  of  Solids  in  Gases.  By  J.  B.  Hannay  and  J.  Hogarth 
(Proc.  Uoi/.  Hoc,  30,  178—188,  and  484— 489).— If  the  property  of 
dissolving  solids  is  essential  to  liquids,  then  on  passing  through  the 
critical  state  there  should  be  a  precipitation  of  the  solid,  but  if  on  tho 
other  hand  no  separation  occurs,  a  further  proof  is  adduced  of  the 
continuity  of  the  gaseous  and  liquid  states.  The  authors,  by  the  use  of  a 
modified  Andrews's  apparatus,  have  succeeded  in  dissolving  and  main- 
taining in  solution  potassium  iodide  in  alcohol  gas  at  300°,  or 
about  70°  above  the  critical  point  of  alcohol.  If  the  pressure  is  rapidly 
reduced,  the  solid  is  deposited  on  the  wall  of  the  glass  tubing  in  the 
form  of  small  crystals  ;  on  again  increasing  the  pressure,  the  crystals 
are  redissolved.  Similar  results  are  obtained  with  solutions  of 
potassium  bromide  and  calcium  chloride  in  alcohol.  Cobalt  chloride 
remains  in  solution  at  320*^,  the  beautiful  blue  colour  being  unim- 
paired. Selenium  also  remains  in  solution  in  carbon  bisulphide,  and 
separates  out  in  part  on  cooling.  The  following  determinations  were 
made  of  the  critical  points  of  alcohol  and  of  carbon  bisulphide  and 
tetrachloride. 

Alcohol.  CSj.  CCI4. 

Temperature 2346  272-96  2779 

Pressure  in  atmospheres         65  77'9  58*1 

These  numbers  differ  slightly  from  those  of  Cagniard  de  la  Tour, 
and  the  difference  is  possibly  due  to  the  ditficulty  of  rendering  alcohol 
anhydrous.  In  order  to  decide  the  question  whether  the  absorption 
spectrum  of  a  substance  dissolved  in  a  fluid  above  its  critical  point 
differs  from  that  of  the  substance  in  liquid  solutions  or  in  the  solid 
state,  the  absorption  spectra  of  cobalt  chloride  in  liquid  and  gaseous 
alcoholic  solution  were  compared,  and  were  found  to  be  practically 
identical.  Similar  results  were  obtained  with  a  solution  of  chlorophyll 
in  gaseous  alcohol  at  350°.  These  experiments  afford  a  proof  of  the 
perfect  continuity  of  the  liquid  and  gaseous  states,  and  of  the  solubility 
of  solids  in  gases. 

In  the  second  communication,  the  authors  examine  the  question 
whether  the  critical  point  of  alcohol  containing  iodine  in  solution  is 
higher  than  that  of  pure  alcohol.  The  following  determinations  were 
made  : — 

Pure  Alcohol 

alcohol.  containing  KI. 

Temperature   284-3  2351 

Pressure 64'5  65*8 

The  introduction,  then,  of  the  solid  slightly  raises  the  critical  point. 
The  authors  have  arrived  at  the  following  conclusions  with  regard  to 
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the  solubility  of  solids  in  gases : — Isfc.  The  gas  must  have  a  certain 
density  before  it  will  act  as  a  solvent,  for  when  the  volume  is  increased 
to  more  than  twice  the  volume  occupied  by  the  substance  in  the  liquid 
state,  its  solvent  power  is  almost  destroyed.  2nd.  With  constant 
volume,  the  higher  the  temperature  the  greater  the  solvent  power. 
The  latter  conclusion  was  arrived  at  by  determinations  of  the  solubility 
of  potassium  iodide  in'  alcohol  at  various  temperatures.  The  authors 
adduce  a  series  of  experiments  to  meet  the  criticisms  of  Ramsay, 
and  to  prove  that  the  critical  point  of  carefully  dried  liquefied  gas  was 
1  he  same  whether  observed  at  the  bottom  or  top  of  the  tube.  But  using 
organic  substances,  which  cannot  be  completely  purified,  as  ethyl  and 
methyl  oxalates,  there  was  a  difference  of  several  degrees  in  the  critical 
point  if  the  observation  was  taken  at  the  top  or  bottom  of  the  tube. 
Finally,  if,  as  Ramsay  suggests,  the  solubility  of  solids  in  gases,  as 
observed  by  the  authors,  is  nothing  but  the  ordinary  phenomenon  of 
solution  of  solids  in  liquids,  then  the  solid,  not  being  soluble  in  the 
gas,  would  be  precipitated  when  the  liquid  mixed  with  the  gas,  just  as 
a  substance  is  precipitated  when  a  solution  of  it  is  mixed  with  another 
liquid  in  which  it  is  insoluble.  The  authors,  moreover,  find  not  the 
slightest  difference  in  refractive  power  of  the  upper  and  lower  layers 
of  compressed  fluid  in  the  tubes.  Solution  of  solids  is  then  a  function 
of  all  fluids,  the  requisite  condition  being  molecular  closeness  and 
thermal  activity.  V.  H.  V. 

Absorption  of  Gases  by  Solids.  By  J.  B.  Hannay  (Proc.  Boy.  8oc., 
32,  407 — 408). -T— In  the  course  of  the  separation  of  crystalline  carbon 
from  its  compounds,  the  author  observed  that  the  iron  tubes,  after  being 
heated  in  the  furnace,  were  found  to  be  emptied  of  their  contents, 
although  testing  by  hydraulic  pressure  showed  no  leakage.  As  the 
gases  seemed  to  pass  through  the  solid  iron,  various  siliceous  linings 
were  tried  without  success.  In  order  to  examine  the  question  whether 
solid  matter  at  high  pressure  and  temperature  is  pervious  to  gases, 
preliminary  experiments  were  made  on  the  absorption  of  oxygen  and 
carbonic  anhydride  by  glass  at  200°  under  a  pressure  of  200  atmospheres. 
It  was  found  that  so  much  gas  was  absorbed  and  permanently  retained, 
that  if  the  glass,  after  being  cooled  under  pressure,  is  quickly  heated  to 
its  softening  point,  the  sudden  escape  of  gas  drives  the  glass  into  foam. 
Similar  results  were  obtained  with  other  silicates,  and  also  with  borates 
and  phosphates  ;  metals  also  absorb  hydrogen  and  some  of  its  compounds 
with  carbon.  V.  H.  V. 

Specific  Viscosity  of  Liquids.  Paet  III.  By  R.  Pribram  and 
A.  Handl  (Monatsh.  CJiem.,  1881,  643 — 715). — The  specific  viscosity  of 
isomeric  ethereal  salts  is  not  identical.  As  a  rule,  the  difference 
between  the  viscosity  of  equal  volumes  of  the  isomeric  ethereal  salts 
increases  with  the  molecular  weights  of  the  compounds.  Substances 
containing  normal  alcoholic  or  acid  radicals  generally  have  a  greater 
viscosity  than  the  corresponding  iso-compounds.  The  butyl  alcohols, 
nitrobutanes  and  propyl  chlorides,  bromides  and  iodides,  form  an  excep- 
tion to  this  rule.  When  an  alcohol  is  converted  into  an  aldehyde  or 
ketone,  a  great  diminution  in  specific  viscosity  is  observed.     At  10°  the 
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decrease  (for  equal  volumes)  is  equal  to  0"843  per  cent,  of  the  specific 
viscosity  of  the  alcohol.  Tlie  absolute  difference  between  the  specific 
viscosities  of  homologous  alcohols  and  their  corresponding  aldehydes 
and  ketones  increases  with  the  molecular  weight  of  the  compounds. 

In  homologous  series,  the  increase  in  viscosity  is  proportional  to  the 
increase  in  the  molecular  weight,  but  the  coefficient  depends  on  the 
structure  of  the  molecule.  The  butyl  alcohols  form  an  exception  to 
this  rule.  W.  C.  W. 

Researches  on  the  Welding  of  Solid  Bodies  induced  by 
Pressure.  By  W.  ^pkixg  (liull.  AcaJ.  liehj.,  1880  [2],  49,  323  — 
379;  Abstr.,  Jahrh.  f.  Min.,  1882,  1,  Ref.,  42 — 45). — The  phenomenon 
exhibited  in  the  regelationof  ice  may,  under  favourable  circumstances, 
be  produced  in  other  bodies,  as  in  the  caking  together  of  pulverised 
sodium  nitrate.  The  conditions  necessary  for  effecting  this  cohesion 
are  pressure,  a  suitable  temperature,  and  time.  Coarsely  powdered 
sodium  nitrate,  under  ordinary  pressure,  shows  but  little  tendency  to 
cake  together,  the  number  of  points  of  contact  between  the  particles 
not  being  sufficient  to  induce  cohesion ;  but  on  subjecting  the  fK)wder 
to  increased  pressure,  the  particles  are  brought  within  each  other's 
sphere  of  cohesion,  and  then  unite  like  drops  of  water.  The  cohesion, 
or  welding,  thus  produced  is,  to  a  certain  extent,  analogous  to  the 
liquefaction  of  a  gas  by  pressure. 

The  apparatus  used  by  the  author  was  capable  of  exerting  a  pressure 
of  about  ten  thousand  atmospheres,  and  experiments  were  made  with 
it  on  various  metals  at  high  pressures  and  at  the  temperature  of  14°. 

Lead-tilings,  under  a  pressure  of  20,00  atm.,  were  compressed  into 
a  uniform  block,  which,  under  the  microscope,  exhibited  no  trace  of 
the  original  filings,  but  looked  just  like  a  block  of  cast  lead  :  sp.  gr. 
=  11'5013.  At  a  pressure  of  TjOOO  atm.  the  lead  oozed  out  at  all 
the  joints  of  the  a])paratus  as  if  it  were  liquid,  in  the  same  manner 
as  in  Tresca's  well-known  experiments  on  the  flow  of  solid  bodies. 
Bismuth  in  fine  powder,  under  GOOO  atm.,  was  converted,  as  if  it 
had  been  fused,  into  a  uniform  block  having  a  crystalline  fracture 
and  sp.  gr.  =  9893o.  Tin  filings,  at  3000  atm.,  behaved  like  lead 
and  bismuth ;  at  6000  atm.  the  metal  began  to  ooze  out  at  the 
joints  ;  the  flow,  however,  soon  ceased  ;  began  again  at  5500  atm. ; 
again  ceased ;  was  renewed  at  a  higher  pressure,  and  so  on  up  to 
7500  atm.,  at  which  the  flow  became  continuous.  Zinc-filings  were 
completely  welded  at  5000  atm.,  the  change  taking  place  more  readily 
at  a  temperature  of  130°,  the  block  having  then  a  crystalline  fracture. 
Aluminium-filings  weld  perfectly  at  (5000  atm.,  and  the  metal 
(sp.  gr.  =  2'5615)  begins  to  become  plastic.  Copper  behaves  like 
aluminium.  Antimony  in  fine  powder,  black  and  destitute  of  metal- 
lic lustre,  yields  at  6000  atm.  a  block  having  a  metallically  lustrous 
surface,  but  still  pulverulent  and  dull-grey  in  the  interior.  As  the 
pressure  is  increased,  the  metallic  lustre  penetrates  further  and  further 
inwards.  In  like  manner  in  all  the  experiments,  the  action  does  not 
take  place  suddenly,  but  increases  steadily  with  increasing  pressure 
till  it  becomes  complete.  Platinum-sponge  gave,  at  5000  atm.,  a 
block  having  a  shining  metallic  surface,  but  still  friable  and  exhibiting 
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a  dnll  fracture.  Increased  pressure,  however  great,  did  not,  as  with 
the  other  metals,  give  rise  to  perfect  union.  These  experiments 
demonstrate  the  interesting  fact  that  the  capacity  of  metals  to  weld 
into  compact  masses  under  high  pressure  is  inversely  proportional  to 
their  hardness  ;  and  since  hardness,  as  a  rule,  diminishes  with  rise  of 
temperature,  it  may  be  assumed  that  the  property  in  question  will 
increase  with  rise  of  temperature  in  metals  the  more  they  soften  when 
heated.  Iron,  which  softens  very  much  when  heated,  is  well  known  to 
weld  with  great  facility. 

Among  non-metallic  bodies,  sulphur,  phosphorus,  and  carbon  were 
subjected  to  experiment.  Monoclinic  sulphur,  at  5000  atm.  pres- 
sure, unites  into  a  compact  block,  harder  than  sulphur  which  has 
been  fused,  melting  at  115°,  and  of  sp.  gr.  2"0156.  Now  monoclinic 
sulphur  has  a  density  of  1*96,  and  melts  at  120°,  whereas  rhombic 
sulphur  has  a  density  of  2*05,  and  melts  at  111 — 114°  ;  hence  the 
author  infers  that  monoclinic  sulphur  is  converted  by  pressure  into 
the  rhombic  modification.  Plastic  sulphur  bears,  without  imme- 
diate alteration,  a  pressure  of  3000  atm.,  but  at  5000  atm.  it  becomes 
covered  with  a  brittle  crust  of  rhombic  sulphur,  the  interior  still 
remaining  plastic,  and  at  6000  atm,  the  whole  becomes  converted  into 
rhombic  sulphur.  Hence  the  author  infers  that  when  a  body  sus- 
ceptible of  allotropic  modifications  has  its  density  increased  by  pres- 
sure, it  assumes  that  modification  which  corresponds  with  the  increased 
density.  Of  the  other  experiments  with  metalloids,  it  is  sufiicient  to 
notice  that  amorphous  carbon,  obtained  by  calcination  of  sugar, 
gave  absolutely  negative  results,  even  under  the  highest  pressure, 
whereas  graphite-powder,  as  is  well  known,  is  converted  at  5500  atm. 
into  a  compact  mass  having  the  same  degree  of  solidity  as  native 
graphite. 

Among  the  experiments  with  oxides,  it  may  be  noticed  that  the 
artificially  prepared  brown  powder  of  manganese  dioxide,  under  a 
pressure  of  5000  atm.,  is  converted  into  a  black  hard  block  exhibiting 
a  crystalline  fracture,  and  undistinguishable  from  native  pyrolusite. 
Alumina,  obtained  by  precipitating  aluminium  sulphate  with  ammo- 
nium carbonate  and  drying  at  140'',  becomes,  at  5000  atm.,  compact, 
translucent,  and  similar  in  colour  to  halloysite,  but  flows  at  the  same 
time  like  a  liquid.  Experiments  with  silica,  native  and  artificial,  gave 
no  result,  on  account  of  the  great  hardness  of  this  body.  Charcoal 
powder,  either  meagre  or  fat,  is  compressed  at  6000  atm.  to  a  com- 
pact lustrous  block,  perfectly  kneadable  at  that  pressure:  whereas 
charcoal,  at  ordinary  pressure,  is  extremely  brittle.  Dutch  peat  from 
the  province  of  Drente,  and  Belgian  peat  from  the  neighbourhood  of 
Spaa,  having  a  brown  colour  and  mixed  with  much  vegetable  fibre, 
were  converted,  at  6000  atm.,  into  black,  shining,  hard  blocks,  having 
exactly  the  appearance  and  laminated  structure  of  coal ;  the  organic 
texture  had  completely  disappeared,  and  the  peat  had  become  plastic 
throughout. 

Another  series  of  experiments  relates  to  the  influence  of  pressure  on 
the  course  of  chemical  reactions.  On  comparing  the  sums  of  the 
volumes  of  two  bodies  before  and  after  they  have  acted  on  one  another, 
it  appears  that  chemical  processes  may  be  divided  into  two  classes, 
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viz.,  those  in  which  the  volumes  of  the  reacting  bodies  increase,  e.g., 
CaCOa  +  HjSOi  =  CaSO*  +  HjO  +  COj,  and  those  in  which  they 
decrease,  e.g.,  CaO  +  CO2  =  CaCOa,  the  pressure  of  course  being 
supposed  to  remain  constant.  The  experiments  of  Cailletet  and  of 
PfafF  (Jahrb.  f.  Min.,  1871,  837)  have  shown  that  a  pressure  of  60— 
120  atm.,  is  sufficient  to  render  actions  of  the  first  kind  impossible. 
Actions  of  the  second  kind,  on  the  other  hand,  are  facilitated  by  pres- 
sure, as  Spring's  experiments  show.  Thus  copper-turnings  and 
coarsely  powdered  sulphur  unite,  under  5000  atm.,  to  black  crystalline 
copper-glance.  A  coarse  mixture  of  mercuric  chloride  and  copper- 
filings  is  converted,  under  the  same  pressure,  into  cupric  chloride  and 
metallic  mercury,  no  cuprous  chloride  being  formed.  When  a  white 
mixture  of  dry  potassium  iodide  and  mercuric  chloride  is  subjected  to 
a  pressure  of  2000  atm.,  a  red  block  is  obtained  consisting  of  mercuric 
iodide  and  potassium  chloride,  in  which  every  trace  of  white  sub- 
stances has  disappeared,  as  if  one  of  the  salts  had  soaked  into  the 
other.  A  mixture  of  potassium  iodide  and  mercuric  sulphide  sub- 
jected to  pressure,  yielded  a  compact  block,  but  no  chemical  reaction 
appeared  to  take  place.  Neither  was  chemical  action  distinctly  per- 
ceived on  pressing  a  mixture  of  ferrous  sulphide  and  sulphur,  or  of 
mercuric  oxide  and  sulphur.  When  an  intimate  mixture  of  tartaric 
acid  and  dry  sodium 'carbonate  was  pressed,  not  a  trace  of  carbonic 
anhydride  was  evolved,  but  a  mixture  of  sodium  carbonate  and  arsenic 
oxide  under  pressure  yielded  sodium  arsenate,  with  copious  evolution 
of  carbonic  anhydride. 

The  results  of  these  experiments  have  an  important  bearing  on 
many  geological  phenomena,  showing  that  the  solid  state  of  aggrega- 
tion depends,  not  only  on  temperature,  biit  also  on  pressure,  and  that 
solid,  even  very  brittle  bodies  may  acquire  under  high  pressure,  with- 
out elevation  of  temperature,  a  high  degree  of  plasticity — a  fact  of 
the  highest  importance  for  the  theory  of  rock-formation.  They 
further  show  that  high  pressure  is  an  important  factor  in  chemical 
action,  and  thus  afford  an  experimental  basis  for  the  conception  of  a 
mechanical  metamorphosis.  H.  W. 

Molecular  Volume  of  Solids.  By  E.  Wilson  {Proc.  Boy.  Soc, 
32,  457 — 491). — The  author  in  this  paper  has  collated  a  series  of 
tables  of  specific  gravities  of  solids,  in  order  to  trace  the  relation 
between  molecular  volume  and  chemical  constitution.  An  element 
does  not  carry  its  atomic  volume  unchanged  into  its  compounds,  nor  is 
it  even  probable  that  there  can  be  assigned  to  an  atom  of  a  compound 
molecule  a  particular  volume  exclusive  of  that  occupied  by  the  remain- 
ing atoms  in  the  molecule  ;  although,  as  each  atom  plays  a  certain  part 
in  the  formation  of  the  common  volume,  a  certain  fraction  of  that 
volume  may  be  attributed  to  it.  The  atomic  volume  of  each  element 
can  thus  be  deduced  from  a  comparison  of  the  sp.  gr.  of  those  com- 
pounds in  which  that  element  is  a  constituent.  In  order  to  solve  the 
question  of  the  relations  which  obtain  between  the  molecular  volume 
of  a  solid  and  the  particular  volume  of  each  of  its  components  in  the 
so-called  free  state,  the  author  enunciates  the  following  proposi- 
tions : — 
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(i.)  "When  any  number  of  similar  atoms  combine,  the  volume  of  tbe 
resulting  molecule  is  equal  to  that  of  the  uncombined  atom. 

(ii.)  When  dissimilar  atoms  combine,  the  volume  assignable  to  each 
atom  is  some  simple  submultiple  or  aliquot  part  of  its  atomic  volume, 
and  the  resultant  molecular  volume  is  the  sum  of  these  volumes. 

(iii.)  Every  element  in  its  various  compounds  is  capable  of  assum- 
ing different  volumes  bearing  a  simple  proportion  to  one  another, 
sach  as  1  :  2,  1  :  3,  2  :  3,  &c. 

In  order  to  trace  out  the  evidence  which  is  brought  forward  in  sup- 
port of  these  views,  an  explanation  of  the  methods,  and  illustration  of 
them,  may  be  given.  The  number  to  be  assigned  to  the  molecular  or 
atomic  volume  of  each  element  is  always  some  multiple  of  its  atomic 
weight  divided  by  its  sp.  gr. ;  but  an  examination  of  its  compounds  is 
required  in  order  to  determine  what  particular  multiple  it  must  be. 
Thus  the  atomic  weight  of  sodium,  divided  by  its  sp.  gr.,  is  24,  and  an 
examination  of  its  compounds  shows  that  this  element  assumes  the 
volumes  8,  12,  or  24;  2  is  therefore  the  proper  multiple,  and  the  funda- 
mental number  to  be  assigned  to  sodium  is  48.  Similarly,  the  atomic 
Aveight  of  boron,  divided  by  its  sp.  gr.,  is  4 :  its  volume  in  its  com- 
pounds is  7  or  14:  whence  7  is  the  proper  multiple,  and  28  the  funda- 
mental number  of  boron.  Such  atomic  volumes  are  represented  by 
symbols  Na',  B',  or  K',  while  Na"3,  K"3  are  expressions  for  the  molecu- 
lar volume  of  any  substance  containing  potassium  or  sodium,  and 
mean  that  the  volume  to  be  ascribed  to  these  elements  in  any  particu- 
lar molecule  is  found  by  dividing  the  fundamental  number  by  3,  and 
multiplying  the  quotient  by  the  number  of  atoms  in  that  molecule. 
Thus  the  fundamental  numbers  of  potassium,  sulphur,  and  oxygen 
are  90,  96,  and  20,  and  the  expression  for  its  molecular  volume  is 
K|S^O^,  which  means  that  the  number  K'  =  90  has  to  be  divided  by 
6,  and  tlaen  multiplied  by  2 ;  the  number  S'  =  96  to  be  divided  by  6, 
and  the  number  O'  =  20  to  be  divided  by  4,  and  the  quotient  multi- 
plied by  4.  Thus  the  sum  of  the  resultant  number  (30  +  16  +  20) 
=  6(),  is   the  molecular  volume  of  potassium  sulphate,  and  its  sp.  gr. 

.174 
(or  molecular  weight  divided  by  molecular  volume)  is  — ^-r  =  2'636, 

which  agrees  with  its  observed  value,  2'64.  In  the  series  of  tables,  the 
.  calculated  specihc  gravities  of  various  elements  and  their  compounds, 
as  oxides,  chlorides,  nitrates,  sulphates,  &c.,  are  compared  with  the 
observed  specific  gravities.  According  to  proposition  (1)  an  explana- 
tion is  given  of  the  different  specific  gravities  of  allotropic  modifica- 
tions of  elements  and  of  compounds  which,  although  of  the  same 
chemical  composition,  yet  possess  two  or  more  distinct  specific  gravities  ; 
these  differences  being  due  to  the  different  number  of  atoms  contained 
in  the  respective  molecules.  In  the  tables  below,  a  few  such  examples 
are  collected  to  illustrate  the  agreement  between  the  calculated  and 
observed  specific  gravities  :- — 
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Element. 

Atomic 
weight. 

Molecular 
weight. 

Molecular 
volume. 

Calculated 
sp.  gr. 

Observed 
sp.  gr. 

C  (diamond)  .... 
0  (graphite)    .... 
C  (lamp-black)   . . 
Si  (graph  itoidal) . . 
Si  (amorphous)  . . 
P  (red) 

12 

28*5 
31 

>» 

Sie 
P» 

32 

» 

70 

102 

1) 

3-375 

2-25 

1-875 

2-443 

2-035 

2-127 

1-823 

1-519 

3-35 

2-25 

1-885 

2-49 

2-00 

2-14 

P  (yellow) 

P  (white) 

1-83 
1-515 

Compound. 

Molecular 

Molecular 

Calculated 

Observed 

weight. 

volume. 

sp.  gr. 

sp.  gr. 

Silicon  dioxide  (amorphoufs) . 

SiOj 

SiiOf 

2-2 

2-2 

„             (crystalline)  . 

>» 

SiiOf 

2-688 

2-69 

Titanium  dioxide  (rutile)   . . 

TiOj 

Ti^Ol 

4-256 

4-250 

,,              (cinastiise) 

„ 

TiiO* 

3-875 

3-89 

Mercury  sulphide  (cinnabar) 

HgS 

HgiSi 

7-606 

7-552 

„           (amorphous) 

" 

HgiSx 

9-027 

8-998 

Evidence  is  also  brought  forward  in  support  of  the  original  conjec- 
ture of  Kopp,  that  an  element  in  the  same  compound  may  undergo 
different  degrees  of  condensation,  if  it  enters  into  the  composition 
of  two  distinct  radicles.  Hydrated  ammonium  sulphate  affords  an 
example  of  this :  its  molecular  volume  may  be  expressed  by  a  formula, 

(NH0|SiOi,H|Oi, 

in  which  the  hydrogen  in  the  ammonium  radicle  is  condensed  to  one- 
third,  but  in  the  water  of  crystallisation  to  one-fourth,  and  the  oxygen 
atom  in  the  acid  radicle  is  condensed  to  one-fourth,  but  in  the  water 
to  one-half. 

The  author  also  points  out  the  agreement  between  the  results 
obtained  by  his  theory  and  those  obtained  by  Loschmidt  from 
observations  on  the  interdiffusion  of  gases. 

In  conclusion,  the  author  remarks  that  the  tables  lend  comparatively 
greater  support  to  proposition  (iii),  whilst  propositions  (i)  and  (ii) 
must,  for  the  present,  be  considered  more  hypothetical. 

V.  H.  V. 
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Preparation  of  Chlorine  and  Hydrochloric  Acid.  Bj  E. 
SoLWAY  {Dingl.  polyt.  J.,  242,  287). — For  the  preparation  of  dry 
hydrochloric  acid,  the  author  recommends  to  pass  a  mixture  of  hydro- 
chloric acid,  steam,  and  other  gases  into  a  concenti-ated  solution  of 
calcium  chloride,  which  retains  hydrochloric  acid  and  water.  On 
wai-ming  this  mixture,  dry  hydrochloric  acid  gas  is  evolved.  A  similar 
result  is  obtained  by  the  addition  of  calcium  chloride  to  commercial 
hydi'ochloric  acid,  and  subsequently  heating  the  mixture.  The 
auth  )r  further  proposes  to  prepare  chlorine  and  hydrochloric  acid 
from  calcium  chloride  by  heating  the  latter  with  silicic  acid  or  alumi- 
nium silicates,  and  passing  a  current  of  air  or  steam  over  the  mixture. 
The  residue  is  worked  up  for  cement  by  mixing  it  with  clay  or  lime  in 
proper  proportions.  D.  B. 

Variations  of  the  Amount  of  Oxygen  in  the  Atmosphere. 
By  E.  W.  MoRLEY  (SUl.  Am.  J.  [.3],  22,  417— 428).— Two  series  of 
daily  determinations  of  the  oxygen  in  the  air  at  Hudson,  Ohio,  have 
been  made  from  January  1st  to  June,  1880,  and  from  October  1st,  1880, 
to  April  20th,  1881 ;  by  comparing  them  with  the  temperature 
and  pressure,  it  is  seen  that  in  some  cases,  where  the  meteorological 
conditions  of  the  region  are  simple,  the  deficiencies  in  the  proportion 
of  oxygen  follow  closely  on  periods  of  high  pressure  and  low  tempe- 
perature,  when  it  would  be  natural  to  suppose  that  currents  of  air 
from  high  regions  are  descending.  There  is  very  little  in  the  results 
to  lead  to  any  connection  between  the  direction  of  the  wind  at  the 
time  of  taking  the  sample  and  the  deficiency  of  oxygen. 

The  results  are  tabulated,  and  numerous  comparisons  made  between 
the  deficiency  in  oxygen  and  the  pressure,  tenaperature,  and  direction 
of  the  wind.  L.  T.  O'S. 

Jolly's  Hypothesis  as  to  the  Cause  of  the  Variation  in  the 
Proportion  of  Oxygen  in  the  Atmosphere.  Bj  E.  W.  Moelet 
(Sill.  Am.  J.  [3],  22,  429— 434).— This  is  a  criticism  of  Jolly's  hypo- 
thesis, that  the  variation  in  the  ratio  of  oxygen  to  nitrogen  in  the 
atmosphere  is  due  to  currents  of  air  coming  from  the  tropics,  where 
the  consumption  of  oxygen  by  the  oxidation  of  organic  matter  is  in 
excess  of  that  liberated  by  the  process  of  vegetation.         L.  T.  O'S. 

Silica  and  Lithium  Silicates.  By  P.  Hautefeuille  and  J. 
Margottet  {Gompt.  rend.,  93,  G80 — 689). — Three  silicates  are  de- 
scribed. The  silicate,  Si02,2Li20,  similar  to  peridote,  crystallises  in 
prisms  (pseudo-hexagonal  derived  from  orthorhombic  prism),  is 
transparent  and  colourless,  or  slightly  amber-coloured.  By  contact 
with  water,  it  became  flinty  in  appearance,  on  account  of  a  superficial 
alteration  ;  on  boiling  for  some  time,  a  notable  quantity  of  lithia  and 
silica  is  dissolved.  The  silicate,  Si02,Li20,  crj^stallises  from  lithic 
chloride  in  long  flat  prisms,  sometimes  terminating  in  symmetrical 
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domes ;  they  are  six-sided,  and  are  derived  from  orthorhombic  prisms. 
The  silicate,  5Si02,LiaD,  forms  flexible  laminae  (orthorhombic),  having 
in  all  five  cleavages,  one  in  direction  of  the  greatest  length,  one  per- 
pendicular to  it,  one  parallel  to  the  plane  of  the  laminae,  and  two 
others,  difficult  ones,  w^hich  furnish  thin  rhombic  plates.  The  first 
two  silicates  are  attacked  by  acids  ;  the  last  one  resists  their  action. 
They  are  all  difficult  to  fuse ;  but  become  very  fluid  when  heated  to 
high  temperatures,  dissolving  a  great  deal  of  gas,  which  they  give  up 
again  on  solidifying.  The  authors  have  crystallised  five  difFerent 
specimens  from  fused  lithium  chloride,  and  have  established  the  fact 
that  silica  can  take  the  form  of  quartz  in  presence  of  a  fused  chloride. 
Lithium  chloride  alone  does  not  efiect  this  change  well ;  but  when  a 
small  quantity  of  oxychloride  is  mixed  with  it,  the  crystallisation 
takes  place  easily.  Lithium  chloride  abstracts  the  lithia  from  the 
silicates  of  lithia  to  form  the  oxychloride.  D.  A.  L. 

Revision  of  the  Atomic  Weight  of  Aluminium.  By  J.  W.  Mallet 
{rroc.  Hoy.  Soc,  30,  329—332,  and  574— 57(5).— The  author  has  re- 
determined the  atomic  weight  of  aluminium  by  three  separate  processes  : 
firstly,  by  igniting  a  known  weight  of  ammonium  alum,  and  weighing 
the  alumina  formed  ;  secondly,  by  precipitating  a  solution  containing 
a  known  weight  of  aluminium  bromide  with  a  standard  silver  nitrate 
solution ;  thirdly,  by  dissolving  a  known  weight  of  aluminium  in 
sodium  hydroxide,  and  measuring  the  volume  of  hydrogen  given  ofF, 
or  burning  it  and  weighing  the  water  produced.  The  author  con- 
siders that  of  these  three  processes  the  first  is  the  least  exact,  owing 
to  the  gradual  loss  of  water  which  crystallised  ammonium  alum  under- 
goes when  exposed  for  some  time  to  the  air ;  whilst  the  last,  owing 
to  its  simplicity,  is  probably  the  most  exact.  The  mean  of  the  ex- 
periments, thirty  in  all,  is  Al  =  27*032,  with  a  probable  error  of 
+  0"0045 ;  whilst,  excluding  some  of  the  determinations  by  the  first 
method,  in  which  the  alum  was  dried  by  exposure  to  the  air  for  24 
hours,  the  mean  result  of  the  remaining  determinations  is  Al  =  27'019, 
with  a  probable  error  of  +  0"0030.  Aluminium  is  therefore  another 
of  the  elements  whose  atomic  weight  is  found  to  approximate  closely 
to  an  integer.  The  author  also  draws  attention  to  the  fact,  that  of 
the  eighteen  elements  whose  atomic  weight  may  be  considered  to  be 
accurately  determined,  nine  have  an  atomic  weight  within  0*1  of  an 
integer.  The  probability  of  this,  according  to  the  theory  of  chances, 
is  1  in  235'2.  It  thus  appears  that  not  only  is  Front's  law  not 
absolutely  overthrown,  but  that  the  evidence  in  its  favour,  or  in 
favour  of  some  modification  of  it,  is  gradually  increasing  and  requires 
consideration. 

In  the  second  communication,  the  author  examines  the  possible 
source  of  error  due  to  the  occlusion  of  hydrogen  by  metallic  alumi- 
nium, as  observed  by  Dumas,  but  it  was  found  that  the  greatest 
error  in  the  volume  of  hydrogen  derived  from  this  source  would 
affect  the  atomic  weight  to  an  extent  less  than  one-tenth  of  the 
probable  error  of  the  mean  result.  Hence  it  appears  that,  althouo^h 
the  error  is  constant,  yet  its  influence  is  inappreciable. 

V.  H.  Y. 
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Hydrated  Chromium  Bromide.  By  L.  Vaeenne  (Compt.  rend., 
93,  727 — 728). — When  silver  chromate  is  treated  with  hydrobromic 
acid,  a  hydrated  chromium  bromide  is  formed ;  it  is  soluble  in  water, 
and  is  left  in  green  crystals  on  evaporation.  When  a  cold  con- 
centrated solution  of  potassium  trichromate  is  treated  with  dilute 
hydrobromic  acid,  bromine  is  evolved,  the  solution  turns  brown,  and 
if  left  to  itself  in  the  cold  at  about  0°,  it  deposits  violet  crystals  (cubic 
octohedrons)  of  CraBrs  +  I6H2O,  soluble  in  water  to  a  green  solution. 
At  110°  they  lose  their  water,  becoming  green;  at  200°,  in  the  air, 
they  give  a  clear  green  oxybromide,  which  is  ultimately  converted 
into  chromic  oxide.  D.  A.  L. 

Action  of  Hydracids  on  Alkaline  Chromates.  By  L.  Varenne 
(Compt.  rend.,  93,  728 — 730). — Trichromates,  when  treated  with  hydro- 
chloric acid,  yield  chromium  chloride,  and  a  body  of  the  formula 
Cr02C]2,Cr03,MO  or  2Cr03,MCl3,  according  to  the  constitution  assigned 
it,  chlorine  being  evolved  at  the  same  time.  Hydrobromic  and  hy- 
driodic  acids  act  in  a  like  manner.  Hydrofluoric  acid  acts  differently ; 
for  if  this  acid  is  added  to  a  concentrated  solution  of  ammonium  tri- 
chromate in  nitric  acid,  the  mixture  moderately  warmed,  and  then  left 
to  itself,  beautiful  brilliant  red  needles  separate  out.  They  are  efflo- 
rescent, attack  glass,  evolve  hydroflaoric  acid  and  deposit  chromic 
acid  when  treated  with  an  acid,  are  instantly  decomposed  by  water, 
and  on  heating  they  leave  a  residue  of  chromic  oxide ;  the  analytical 
results  correspond  with  the  formula  2Cr03F2Cr03.(NH4)20. 

D.  A.  L. 

Cuprosocupric  Sulphite.  By  A.  Etakd  (Compt.  rend.,  93,  725 — 
727). — By  passing  a  rapid  current  of  sulphurous  anhydride  through  a 
solution  of  cupric  acetate  (77  grams  to  the  litre)  kept  at  65",  a  sandy 
crystalline  precipitate  is  formed  of  a  salt  discovered  by  Chevreul. 
The  reaction  takes  place  according  to  the  equation  : — 

4IC2CUO2  +  3SO2  +  6H2O  =  SO3Cu2.SO3Cu.2H2q  +  SAcHO  -i- 

This  salt  is  probably  a  double  salt  of  cuprous  with  cupric  sulphite. 
Heated  at  180°  in  a  closed  tube  with  sodium  bisulphite  or  sulphurous 
acid,  or  with  distilled  water,  it  is  converted  into  sulphuric  acid  and  crys- 
talline metallic  copper.  Heated  to  the  same  tempei'ature  in  a  current 
of  sulphurous  anhydride  or  of  carbonic  oxide  or  anhydride,  the  salt 
loses  26  per  cent,  of  its  weight,  and  leaves  a  crystalline  basic  sulphite, 
SO3CU2CUO.  The  volatile  products  at  this  temperature  are  always 
water  and  sulphurous  anhydride.  It  is  decomposed  by  hydrogen  sul- 
phide, forming  CU3S2.  In  carbonic  anhydride  at  a  red  heat,  equal 
molecules  of  CuoO  and  CuO  are  obtained.  D.  A.  L. 
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Artificial    Formation    of  the   Diamond.     By  J.   B.   Hannat 

(Froc.  Roy.  Soc,  30,  188—189,  and  450— 461).— In  these  papers  an 
account  is  given  by  the  author  of  the  successful  and  unsuccessful 
attempts  to  obtain  carbon  in  the  crystalline  state  by  artificial  pro- 
cesses. It  was  found  that  when  the  alkali-metals,  preferably  lithium, 
were  heated  with  pai-attin  hydrocarbons,  carbon  is  deposited  in  hard 
scales.  The  author  stfites  that  in  an  experiment,  in  which  lithium  was 
heated  with  a  mixture  of  90  per  cent,  bone-oil  and  10  per  cent,  paraffin 
spirits  in  a  coil-iron  tube  to  a  visible  red  heat  for  14  hours,  a  hard 
smooth  mass  was  found  at  the  bottom  of  the  tube,  containing  hard 
transparent  particles  imbedded  in  it.  The  particles,  consisting  of 
97"85  per  cent,  carbon,  were  identical  in  chemical  and  physical  pro- 
perties with  the  diamond ;  they  were  in  the  octohedral  form  (sp.  gr. 
3'5),  scratched  all  other  crystals,  and  had  no  action  on  polarised  light. 

V.  H.  V. 

Artificial  Wiirtzite.  By  H.  Forstner  (Zeitschr.  f.  Krijst.,  5,  1881, 
;i63;  (Jahrh.  f.  Mia.,  1,  Ref.,  32). — The  crystals  were  found  as  a 
furnace-product  (locality  not  stated)  on  charcoal;  they  were  about 
1  mm.  long,  mostly  transparent,  with  a  strong  diamond  lustre ;  they 
belong  to  the  hexagonal  system,  and  are  found  by  qualitative  analysis 
to  consist  of  ZuS :  therefore  wiirtzite.  They  are  prismatic,  dihexa- 
liedral,  or  terminated  by  the  basal  face.  Observed  faces  coP,  2P,  OP, 
-^P.  They  are  hemimorphous,  the  faces  2P  and  OP  occurring  at  one 
end,  while  at  the  other  2P  and  jP  succeed  one  another  in  alternate 
steps :  the  terminal  summit  is  here  also  truncated  by  OP.  The 
crystals  are  developed  similarly  to  those  of  greenockite.  Axial  ratio 
a:  c  =  l:  08002.  Angle  OP  :  2P  =  1 1 8°  25' ;  ooP  :  2P  =  151°  35' ; 
2P  :  2P  =  127°  53' ;  ooP  :  ooP  =  119°  58' ;  OP  :  t  P  =  145°  16'.  These 
values  differ  somewhat  from  those  given  by  Friedel  for  natural 
wiirtzite,  perhaps  on  account  of  isomorphous  admixtures  in  the  latter. 
A  plate  cut  parallel  to  the  axis  showed  the  characters  of  weak  double- 
refracting  positive  crystals.  H.  W. 

Note  on  Erythrozincite.  By  A.  Damour;  Note  on  the 
Optical  Properties  of  Erythrozincite,  Raimondite,  and  Copia- 
pite.  By  A.  Des  Clojzeaux  { Jahrh. f.  Miu.,  1882, 1,  Ref.,  \7).—EnjthrO' 
zincite  is  the  name  given  by  Damour  to  a  mineral,  consisting  essentially 
of  sulphur,  zinc,  and  manganese,  occurring  in  thin  red  transparent 
plates  in  the  clefts  of  a  Sibei'ian  lazurite.  It  is  soft,  and  yields  a  light 
yellow  powder ;  dissolves  in  nitric  acid,  with  separation  of  a  small 
quantity  of  sulphur  which  cakes  together,  yielding  a  solution  in  which 
zinc  and  manganese  can.  be  detected :  it  likewise  exhibits  the  man- 
ganese reaction  with  phosphorus  salt,  especially  after  addition  cf 
nitre.  Accordil;ig  to  Des  Cloizeaux,  who  regards  the  mineral  as  a 
manganiferous    wiirtzite,    it    cleaves    in   only    one    direction,    which 
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appears,  from  the  optical  phenomena  exhibited  bj  the  crystal,  to  bo 
basal :  the  same  phenomena  show  that  the  mineral  belimgs  to  the 
optically  uniaxial  system,  and  from  its  analogy  to  wiirtzite  it  is  very 
probably  hexagonal. 

Breithaupt's  raimondite  is,  according  to  Des  Cloizeaux,  a  hydrated 
ferric  sulphate,  not  identical  with  coqnimbite.  It  crystallises  in  the 
hexagonal-rhombohedral  system,  the  small  lamellae  with  hexagonal 
outline  indicating  the  combination  of  the  rhombohedron  with  the  end- 
face.  Optically  they  are  uniaxial  with  negative  double  refraction 
(coquimbite  is  uniaxial  positive).  Sometimes  distorted  appearances 
are  observed,  due  probably  to  overlapping  of  the  layers. 

Copiapite  is  found  by  Des  Cloizeaux,  as  formerly  by  Bertrand,  to 
belong  to  the  rhombic  system,  the  fundamental  prism  having  an  angle 
of  about  182°.  According  to  Des  Cloizeaux,  however,  the  median  line 
normal  to  the  base  is  negative,  and  must  be  regarded  as  the  second. 
Dispersion  of  the  axes  ^<v.  -  2H,  =  113°  10^';  2%  =  114°  15'. 
The  dispersion  of  the  axes  is  very  bright ;  double  refraction  strong. 
On  account  of  the  perfect  cleavability  parallel  to  the  base,  it  was  im- 
possible to  obtain  a  plate  parallel  to  cxjPco,  and  therefore  at  right 
angles  to  the  positive  median  line.  H.  W. 

Crystals  of  Linnseite  found  in  the  Coal-beds  of  the  Rhondda 
Valley,  Glamorganshire.  Bv  W.  Teereil  and  A.  Drs  Cloizeaux 
{Bull.  Soc.  Min.  de  France,  1880,  3,  170;  Jahrb.  f.  Min.,  1882,1, 
Ref.,  19). — These  crystals  exhibit  the  usual  form  of  linnaeite  (cobalt- 
nickel  pyrites)  namely,  a  combination  of  the  regular  octohedron  (pre- 
dominant) with  the  cube  (subordinate).  They  are  very  small 
(^  to  f  mm.  in  diameter),  and  grouped  and  intergrown  in  irregular 
masses.  They  are  found  in  the  cavities  of  a  yellowish  ankerite 
(12 — 14  per  cent.  FeO),  accompanied  by  millerite,  copper  pyrites, 
blende,  and  galena. 

According  to  Terreil's  investigation,  made  with  small  quantities  of 
substance,  linnaeite  contains  40  per  cent,  cobalt  nickel  and  iron,  and 
3  per  cent,  copper.     (This  amount  of  metal  is  too  small  for  linnaeite.) 

The  ankerite  containing  the  minerals  above  mentioned  is  found, 
together  with  blackish  carbonate  of  iron,  as  filling  material  of  a  ferru- 
ginous clay,  which  occurs  in  the  coal-formation  in  the  forms  of  large 
flattened  kidney-shaped  lumps,  after  the  manner  of  fissured  septaria. 

H.  W. 

Artificial  Pseudomorphosis  of  Calcium  Carbonate  after 
Gypsum.  By  A.  Damour  (Bull.  Soc  Min.  de  la  France,  1880,  3,  t) ; 
Jahrb.  f.  Min.,  1882,  1,  Ref.,  32). — When  ciystals  of  gypsum  are  left 
in  a  cold  saturated  solution  of  ammonium  carbonate,  ammonium  sul- 
phate and  calcium  carbonate  are  formed ;  if  the  gypsum  crystals  are 
only  2 — 3  mm.  thick,  the  transformation  takes  place  in  a  few  days. 
Anhydrite,  caslestin,  and  anglesite,  in  crystals,  resist  this  action  much 
longer  than  gypsum,  but  lose  their  power  of  resistance  when  finely 
pulverised.     Barium  sulphate  resists  it  altogether. 

The  carbonates  of  potassium  and  sodium,  as  previously  shown  by 
H.  Sainte-Claire  Deville,  act  in  the  same  manner  as  carbonate  of 
ammonium.  H.  W. 
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Chromophosphate  of  Lead  and  Copper.  By  P.  Pisani  (Bull. 
Soc.  Mill,  de  France,  1880,  3,  190;  Jahrh.f.  Mi,,.,  1882,  1,  Ref.,  22).— 
On  specimens  of  vauquelinite  from  Beresowsk  there  was  found  a  very 
small  quantity  of  a  dark  orange-red  mineral  in  warty  forms,  having  a 
crystalline  structure  on  the  surface.     Its  analysis  gave — 

PbO.  CuO.  CrOa.  PjOj. 

70-60  4-57  15-80  9-78       =      100-75 

whence  the  author  deduces  the  formula  Pb3P20«,(Pb.Cu)Cr04,  and 
places  the  mineral  near  Nordenskiold's  laxmannite,  Hermann's  phos- 
phochromite,  and  a  similar  mineral  analysed  by  John.  It  is  distin- 
guished from  laxmannite  by  its  colour,  and  from  the  last-mentioned 
mineral  by  its  composition,  which  approximates  most  nearly  to  that  of 
Hermann's  phbsphochroniite.  H.  W. 

Mimetesite  from  Laangban.  By  W.  Lindgren  (Jahrb.f.Min., 
1882,  1,  21). — Mimetesite  of  blackish-violet  colour  inclining  to  rose- 
red  occurs  at  Laangban,  associated  with  haustnannitc.  in  a  mixture  of 
manganese-hornblende  and  calcite  with  small  quantities  of  mica  and 
berzeliite.  Analysis  gave  the  results  cited  under  I ;  the  quantities  of 
pure  arsenates,  phosphates,  and  chlorides  calculated  therefrom  are 
given  under  II ;  whilst  III  shows  the  composition  of  a  mimetesite  from 
Johanngeorgenstjidt  analysed  by  Wohler. 

I.  II.  III. 

Lead  oxide 52*02 

Lime 12  50 

Zinc  oxide    1-55 

Manganous  oxide    . .      1-11 

Alumina,  with  trace  Lead  arsenate. . . .    82-63       82- 74 

of  ferric  oxide     ..  1-04         Lead  phosphate . .      5*21         7-50 

Arsenic  oxide 15-46         Calcium  arsenate      1-65  — 

Carbon  dioxide 10-99         Lead  chloride 10-50         9-60 

Chlorine 1-88  

Phosphoric  oxide    . .      064  99*99       99*84 

Silica    0-94 

Hygroscopic  water. .  1-63 

99-76 

This  mineral  exhibits  the  physical  properties  of  normal  mimetesite, 
excepting  that  the  sp.  gr.,  5-85,  is  a  little  lower  than  usual,  in  con- 
sequence, no  doubt,  of  the  large  admixture  of  carbonates  (25-64  per 
cent.). 

The  amount  of  calcium  arsenate  shows  that  mimetesite  cannot  be 
distinguished  with  certainty  from  hedyphane.  Under  the  microscope, 
the  greater  part  of  the  mineral  appears  to  be  made  up  of  somewhat 
turbid  prisms,  exhibiting  transverse  separation,  and  a  direction  of 
extinction  indicative  of  the  hexagonal  system.  Remarkable  also  is 
the  exclusively  prismatic  cleavage,  whereas  in  most  specimens  of 
mimetesite  and  hedyphane,  pyramidal  cleavage  is  much  more  distinct 
than  the  prismatic.  H.  W. 

u  2 
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Mineralogical  Notices.  By  A.  v.  Lasauls  (Zeltschr.  f.  Knfst.  5, 
326;  (Jahrb.  f.  Min.,  1882,  1,  Ref.,  12— 16).— 1.  On  some  Minerals 
from  Etna. — (a.)  Cyclopite.  This  mineral  occurs  in  cavities  of  the 
dolerite  of  the  Cyclopean  Islands  in  innumemble  small  tablets,  asso- 
ciated with  analcime  and  needles  of  augite.  In  crystalline  form  and 
chemical  composition  it  agrees  exactly  with  auorthite.  Some  of  the 
crystals  are  perfectly  limpid,  but  the  greater  number  are  of  a  dull 
white  colour,  and  slightly  translucent  to  opaque.  H.  =  6.  Sp.  gr.  ^ 
2-6^2. 

(b.)  Analcime.  The  ordinary  form  of  the  transparent  and  colour- 
less analcime  crystal  of  the  Cyclopean  Islands  is  coOoo  .  202.  The 
existence  of  innumerable  fissures  in  the  interior  of  these  crystals,  while 
the  external  portions  are  free  from  them,  is  probably  due  to  internal 
tension ;  this  is  likewise  indicated  by  the  optical  characters  of  the 
crystals,  which  are  doubly  refractive. 

(c.)  Mesolite,  Natrolite,  Thomsonite.  In  the  cavities  of 
basaltic  conglomerates,  and  in  the  palagonite  tufa  of  the  neighbourhood 
of  Trezza  and  Aci-Castello,  there  occur  radiofibrous  spheres  and  hemi- 
spheres, having  their  fibres  terminated  by  the  face  of  a  nearly  square 
pyramid,  and  cleavable  parallel  to  coP,  one  of  the  cleavage-surfaces 
Ijeing,  however,  smoother  than  the  other.  In  true  natrolite,  the 
direction  of  extinction  of  a  polarised  ray  is  perpendicular  to  the  pris- 
matic edge  ;  in  true  scolerite  it  is  inclined  thereto  at  an  angle  of  8° — 
13°;  in  the  needles  under  consideration,  this  inclination  is  only  2 — 3°. 
According  to  Sartorius,  the  mineral  is  a  calciferous  natrolite,  contain- 
ing only  1*73  per  cent.  CaO  to  12*23  Na,jO.  V.  Lasaulx  is  of  opinion 
that  these  and  other  similar  minerals  (mesolite,  &c.),  are  isomorphous 
mixtures  of  sodium  and  calcium  silicates,  and  that  renewed  chemical 
and  optico-crystallographic  examination  would  show  the  existence  of  a 
series  analogous  to  that  of  the  plagioclasic  felspars. 

This  group  of  mixed  zeolites  would  also  include  thomsonite,  which 
occurs,  together  with  the  mesolites  above  mentioned,  in  the  form  of 
transparent  colourless  prisms,  with  pyramidal  end-faces,  and  likewise 
forms  spherical  aggregates.  This  mineral  has  also  a  direction  of 
extinction  inclined  6^  to  the  prismatic  edge,  and  exhibits  two  different 
cleavage-faces,  one  of  which  has  a  more  distinct  nacreous  lustre  than 
the  other,  especially  after  heating.  Cyclopean  thomsonite  cleaves 
parallel  to  the  prismatic  faces,  whereas  in  thomsonite  from  the  Seeberg, 
near  Kaden  in  Bohemia,  the  direction  of  cleavage  is  diagonal,  showing 
that  the  two  minerals  are  essentially  distinct,  and  that  the  thomsonite 
of  Aci-Castello  should  be  classed  with  the  mesolites, 

(d.)  Herschelite.  This  mineral  is  found  on  Etna,  near  Aci-Castello, 
in  pseudohexagonal  forms,  viz.,  six-sided  prisms,  with  arched  or  rarely 
with  plane  end-face.  The  prismatic  faces  are  formed  by  the  edges  of 
numerous  superposed  tablets,  which  also  appear  to  be  strongly  twisted 
together  round  the  vertical  axis.  Optical  examination  shows  that  the 
crystals  are  monoclinic,  the  individual  crystals  being  bounded  by  the 
orthopinacoid  (apparently  coP)  and  the  plane  of  symmetry  (apparent 
base).  The  twin -plane  appears  to  be  the  clinopinaco'id,  which  is 
inclined  60°  to  the  orthopinacoid.     The  twin-axis  is  normal  to  the 
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base.  The  plane  of  the  optic  axes  is  perpendicular  to  the  clinopinacoiid, 
and  inclined  to  the  principal  axis  at  7°. 

The  analysis  of  this  herschelito  gave  57' 15  per  cent.  SiOj, 
21-42  AUO3  (+  Fe.Oa),  534  CaO,  6G9  K.O  (by  diff.),  and  li)-40  H^O, 
agreeing  nearly  with  that  of  Sartorius,  and  lea  iing,  according  to  the 
author,  to  the  formula  (Na,K>!Si03,CaSi03,2AUSi30,  +  12HaO,  which 
V.  Lasaulx  regards  as  identical  with  that  of  chabasite. 

2.  Albite  from  Monte  Can  in  the  Pyrenees. — The  crystals,  from  1 — 2 
mm.  to  5  mm.  in  size,  are  here  found  imbedded  in  a  dolomitic  lime- 
stone, and  are  developed  in  the  same  manner  as  the  albites  of  Roc- 
Tourne  in  Savoy,  described  by  G.  Rose.  They  are  associated  with 
many-faced  crystals  of  pyrites,  which  are  combinations  of  the  pentagonal 
dodecahedron  with  the  cubo-octohedron  and  diakis-dodecahedron. 

3.  A  Fossil  Resin  from  the  CoaUheds  of  Upper  Silesia. — This  resin, 
found  in  the  Napoleon  mine  at  Mockraa  and  in  the  Burghard  and 
Albert  mines  at  Nicolai,  Circle  of  Pless,  contains,  according  to  an 
analysis  by  Ladenburg,  80*56  per  cent,  carbon,  6"30  hydrogen, 
12*68  oxygen,  and  0*46  ash,  agreeing  with  the  formula  C9H»0.  It 
lies  upon  coal,  and  is  intimately  combined  therewith.  It  melts  easily 
with  some  degree  of  tumefaction,  and  burns  with  a  yellow,  very  smoky 
flame,  emitting  an  aromatic  odour.  Ether  dissolves  the  greater  part 
of  it,  leaving  only  a  very  small  black  pulverulent  residue. 

H.  W. 
On  Analcime.  By  A.  Ben-Sacde  (Jahrb.  f.  Min.,  1882,  Mem.  1, 
45 — 74). — This  mineral  belongs  to  a  remarkable  class  of  crystals, 
which,  with  forms  decidedly  belonging  to  the  regular  system,  never- 
theless act  on  polarised  light  like  double-refracting  bodies.  This 
anomaly  in  analcime,  first  observed  by  Brewster  {Phil.  Trails.,  1818, 
255),  has  been  attributed  by  Mallard  (Anuales  des  Mines,  10,  1876)  to 
the  building  up  of  the  analcime  crystal  by  the  union  of  parts  of  crystals 
belonging  to  other  systems,  and  by  Arzruni  and  Koch  (Zeitschr.  f. 
Krijstallographie,  2,  1881)  to  the  different  degrees  of  density  of  the 
crystals  in  different  crystallogi'aphic  directions.  The  author  of  the 
present  paper,  however,  regards  these  modes  of  explanation  as  unsatis- 
factory, and  ascribes  the  double  refraction  of  the  analcime  crystals  to 
a  state  of  internal  tension.  The  existence  of  such  a  state  of  tension 
is  in  fact  indicated  by  the  presence  of  fissures,  which  are  most 
numerous  in  the  largest  crystals  ;  and  its  power  of  producing  a  double- 
refracting  structure  in  originally  homogeneous  masses,  is  shown  by 
experiments  on  gelatin  and  other  colloid  bodies.  This  effect,  first 
observed  by  Brewster,  in  1835,  has  been  further  demonstrated  by  the 
author  by  casting  gelatin  in  moulds  having  the  forms  of  the  cube,  octo- 
hedron,  dodecahedron,  and  other  forms  of  the  regular  system.  The 
geometric  forms  of  gelatin  thus  obtained  acted  on  polarised  light  simi- 
larly to  crystals  of  analcime,  the  effect  arising  from  the  tension  conse- 
quent on  the  drying  of  the  mass.  H.   W. 

Sodalite    from    Tiahuanaco.      By    Bamberger    and    Feussneb 

(Zeitschr.f  Kryst.,  1881,  580—585;  Jahrb.  f.  Min.,  1882,  1,  Ref.,  27). 
— The  material  examined  was  found  in  isolated  lumps  in  the  ruins  of 
Tiahuanaco,  in  Southern.  Peru,  apparently  derived  from  some  unknown 
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locality,  as  sodalite  has  not  hitherto  been  found  native  in  South  America; 
perhaps  a  refuse  from  the  preparation  of  pearls  from  that  mineral. 
The  lumps  are  blue  and  crystalline,  like  sodalite  from  Ditre  and  Minsk, 
and  associated  with  spathic  iron,  iron  pyrites,  and  brown  hsematite. 
The  indices  of  refraction  of  this  mineral  for  the  Uthium,  sodium,  and 
thallium  lines  agree  almost  exactly  with  those  of  crystallised  sodalite 
from  Vesuvius.  The  spectroscope  shows  that  the  blue  colour  is  due  to 
a  strong  absorption  of  the  red  and  yellow  rays. 

Chemical  analysis  gave  the  numbers  I  ;  under  II  are  g^ven  those 
obtained  after  deduction  of  impurities,  and  calculation  of  the  K^O  or 
NajO ;  and  under  III,  the  calculation  of  the  latter  result  to  100. 


SiOj.    AI2O3.  FejOg.  CaO. 

NajO.    Na.     KjO.     CI.     H2O. 

I  . 

.    37-96  30-96  0-85  0-46 

18-28  3-45  0-74  5-34  110  =    99-14 

II . 

,    37-96  30-96    —      — 

18-77  3-45    —    5-34   —    =    9648 

Ill  . 

.    39-34  32-09    —      — 

19-45  3-58   —     5-54   —    =  100-00 

IV  . 

.   3819  32-77    —     — 

19-73  3-66    —     5-65    —    =  100*00 

Hence  the  formula  NaCl  +  2(Al203,Na20,2Si0.j),  which  gives  the 
numbers  under  IV,  showing  that  the  i-atio  of  chloride  to  silicate  is  as 
1  :  2,  and  not  2  :  3,  as  hitherto  supposed  for  all  sodalites.  The  substance 
dissolves  in  acids  at  the  ordinary  temperature,  forming  a  clear  solu- 
tion, which  after  some  time  deposits  part  of  the  silica  in  the  gelatinous 
form.     Sp.  gr.  at  21°  =  2-3405  (=  2-3372,  according  to  Stuebel). 

H.  W. 

Artificial  Production  of  Peridote  in  the  presence  of  Steam 
at  the  Ordinary  Atmospheric  Pressure.  By  St.  Meunie r  (C'omp^. 
fend.,  93,  737 — 739). — The  author's  method  (Compt.  rend.,  27,  for 
the  production  of  anhydrous  silicates  is  to  expose  the  metal  to  be 
silicated  t©  the  simultaneous  action  of  steam  and  the  vapour  of  silicon 
chloride  at  a  red  heat.  He  thinks  this  method  of  special  interest, 
because  it  is  an  imitation  of  the  conditions  under  which  the  primitive 
minerals,  such  as  meteorites,  are  produced  in  nature,  and  which 
appear  to  be  working  now  in  the  sun's  photosphere.  He  has  succeeded 
in  synthesising  enstatite,  peridote,  and  a  pulverulent  mixture  of  the  two, 
resembling  the  dust  from  primitive  meteorites,  which  need  only  be 
cemented  with  nickeled  iron  to  make  it  identical  with  the  natural  rock. 
The  artificial  enstatite  has  even  the  properties  of  arranging  itself  in 
clusters  of  radiating  needles,  to  which  peculiarity  in  the  natural  sub- 
stance some  attribute  an  organic  origin ;  the  author  remarks  that  these 
so-called  fossils  can  be  formed  in  a  porcelain  tube,  heated  to  redness. 
The  artificial  peridote  is  crystalline ;  boiling  hydrochloric  acid  attacks 
it,  dissolving  the  magnesium  and  depositing  gelatinous  silica.  These 
syntheses  will  make  the  origin  of  very  many  meteorites  of  the  common 
type  better  understood ;  as,  for  example,  aumelite,  chlodnite,  chassig- 
nite,  &c.  In  these  experiments  the  mixed  vapours  ought  not  to  pass 
through  the  hot  tube  too  quickly.  D.  A.  L. 

Mineral  Analyses.  By  F.  J.  Wiik  (Jahrh.f.  Min.,  1882,  1,  Ref., 
16 — 18). — The  analyses  of  the  following  minerals  were  performed  in 
the  University  Laboratory  at  Helsingfors  (see  p.  287).  1.  Scapolite 
from  Stansvill,  near  Helsingfors,  where  it  occurs  together  with  red 
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labradorite  in  a  peji^matite  rock. — 2.  Dark  green  hornblende  from 
Sillbole.  Sp.  gr.  328. — 3.  Dark  green  actinolite  from  the  chlorite 
slate  of  Orijaervi ;  the  alumina  present  is  attributed  to  admixed  chlorite. 
Sp.  gr.  2"91. — 4.  Green  malachite  from  Orijaervi. — 5.  Malacolite 
from  Tavastby,  in  Helsinge  ;  not  quite  fresh. — 6.  Iron-black  mica  from 
Stansvik. — 7.  Red  garnet  from  Orijaervi.  Dodecahedrons  from  mica- 
slate  :  the  iron  is  mostly  present  as  ferrous  oxide. — 8.  Red  garnet 
from  Kidilee;  icositetrahedrons  from  granite. — 9.  Idocrase  from 
Kimito. — 10.  Desmin,  from  the  Faroe  Islands. — 11.  Dolomite,  from 
Ranhalaks  :  carbon  dioxide  44*12  per  cent. — 12.  Fine-grained  marble- 
like dolomite  from  Kulkinmaa  in  Nieder-Tomeaa ;  sp.  gr.  283; 
mean  of  four  analyses.  H.  W. 

Preliminary  Notice  of  Substances  which  may  prove  to  be 
New  Minerals.  Note  on  Abriachanite ;  by  M.  Forster  Hkddle 
(Mi7i..  Ma<i.,  3,  57,  103;  4,  117  ami  189).— Note  on  the  Occur- 
rence and  Localities  of  Abriachanite.  By  T.  Aikin  (ihvl,  3, 
69  ;  Abstr.,  Jakrh.  f.  Min.,  1882, 1,  Ref.,  8).— 1.  lihreckite.  This  fine- 
grained, somewhat  laminar  mineral,  having  a  soft  and  friable 
texture  and  light  apple-green  colour,  was  found  in  very  small  quantity, 
associated  with  iron-glance  and  calciferons  strontianite,  on  brown 
quartz-crystals  in  a  granite  vein  on  the  declivity  of  the  Ben  Bhreck, 
near  Tongue,  in  Sutherlandshire.     Analyses  gave  : — 

SiOo.     AljOj.     Fe^Oa.     FeO.     MnO.      CaO.      MgO.     Alkalis.      H.O. 

34-92     7-16     12-71     2-11     0-41    16-08    826    traces    1777  =  9942 

The  mineral  gives  off  1-033  per  cent,  water  at  100°,  and  dissolves 
easily  in  hydrochloric  acid.  It  is  almost  the  only  known  mineral  re- 
sembling chlorite  which  contains  a  considerable  amount  of  lime  ;  and 
if  its  separate  identity  should  be  established,  it  would  be  related  to 
Asp's  chronicrite  and  metaxoite. 

2.  Xantholite. — The  i-ough  crystals,  of  the  size  of  beans,  surrounded 
by  biotite,  are  nodular,  of  colophony  to  cinnamon  colour,  very  much 
fissured,  and  have  only  one  perceptible  direction  of  cleavage.  Fracture 
concho'idal  with  glassy  lustre.  Harder  than  the  knife,  but  uncom- 
monly brittle.     Gives  off  0-64  per  cent,  water  at  100°. 


SiOj. 

AI2O3.     FejOa.    FeO. 

MnO. 

CaO.    MgO.      F.        H.p. 

27-04 

45-86    8-67    6-90 

0-56 

3-81    4-32     0-09    2-88 

=  100-13 

27-20 

45-97     8-61     6-91 

0-50 

3-53     4-50  undet.  2-87 

=  100-09 

The  author  is  inclined  to  regard  the  mineral  as  a  dimorphous  form 
of  "  grenatite  "  (staurolite),  especially  as  minute  enclosed  crystals, 
probably  of  the  same  substance,  indicate  monoclinic  symmetry. 

Xantholite  occurs  at  Milltown,  on  Loch  Ness,  in  a  peculiar  rock, 
consisting  of  edenite  and  a  highly  calciferous  biotite  resembling  talc, 
and  in  company  with  wollastonite,  hydrous  anthophyllite,  red  granite, 
and  zircon.  The  mineral  from  Loch  Ness,  supposed  to  be  chondrodite, 
was  probably  xantholite. 

3.  AhriacJianite. — In  the  neighbourhood  of  Abriachan,  on  the  north- 
east shore  of  Lech  Ness,  sometimes  in  decomposed  granite,  sometimes 
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in  perfectly  fresh  granite-veins,  this  mineral  is  fonnd  filling  the  veins 
and  cracks  which  traverse  the  rock  in  all  directions.  It  has  a  whitish- 
blue  to  blue  colour,  finely  fibrous  structure,  and  silky  lustre.  In  con- 
tact with  water,  it  swells  up,  and  may  be  triturated  with  it  to  an 
argillaceous  mud.  This  mud,  freed  from  impurities  by  suspension  in 
water,  gave  by  analysis : — 

SiOj.   FejOj.    FeO.     MnO.  CaO.     MgO.     K.O.   NajO.    HjO.      S. 

52-40   9-34  1517   0-40   1-18   10-50   0-61    7-11    2-97   1-00  =  10068 

It  gives  off  0-57  per  cent,  water  at  100°.  Sp.  gr.  =  3-826.  Before 
the  blowpipe,  it  gives  the  sodium  flame  and  the  reaction  of  iron,  and 
molts  with  difficulty  to  a  black  tumefied  strongly  magnetic  glass.  Its 
powder  is  insoluble  in  all  acids. 

4.  lialvraidile. — A  palo  purple-brown  saccharogranular  crystalline 
mineral,  occurring  in  the  granular  limestone  near  the  village  of  Balvraid, 
in  Glen  Elg,  Inverness-shire,  together  with  blue  necronite,  biotite,  and 
thehydrated  lahradorite  described  below  ;  H.  =  G  ;  sp.  gr.=  2*905.  The 
colour  varies  somewhat  in  depth  but  not  in  tone.  Altogether  the 
mineral  is  remarkably  like  bytownite.  Before  the  blowpipe,  it  melts 
with  tumefaction  to  a  blistered  pale-blue  glass.  Under  the  microscope 
it  appears  homogeneous.     Analysis  gave  :  a,  dark  variety  ;  6,  light. 

SiOj.     AljOs.    Fe,0,.   MnO.    CaO.     MgO.     K^.     Na,0.     H,0. 
a.  46-04    2011    252     0-78    13-47    8-30    1-36    272    4-71  =  10001 
4017    20-95    1-86    084    1325    7-36     1*56     3-25    4-90  =  10014 


(46-1 


22-28    1-95    0-66    13-93    820     —       —      480 


Those  numbers  do  not  lead  to  any  simple  formula. 

5.  JJyrdated  Lahradorite. — No  peculiar  efflorescence  was  observable, 
the  white  waxy  mineral  rather  appearing  fresh,  with  flat  fibrous 
structure,  rarely  granular.  Before  the  blowpipe,  it  frothed  like  a 
zeolite,  and  fused  with  moderate  facility  to  a  transparent  blistered 
glass.  When  slowly  heated,  the  mineial  forcibly  split  up  into  laminae 
before  fusing.     Analysis  g^ave  : — 

SiOo.      AI.O3.    Fe,0,.      CaO.      MgO.     KjO.    NajO.     HjO. 
49-33     26-70    0*25    11-02     0-07     259     5-25    4-85  =  100*06 

The  possibility  of  balvraidite  being  a  compound  (perhaps  formed  by 
fusion)  of  lahradorite  and  biotite,  which  latter  is  enclosed  in  both 
minerals  in  fresh  tablets,  is  denied  by  the  author. 

6.  Tohennorite. — A  massive,  very  fine-grained  zeolite,  ti*anslucent, 
white,  with  rosy  streak,  completely  filling  small  geodes,  and  most  fre- 
quently surrounded  with  a  thin  bluish  zone  of  mesolite.  From  the 
strand,  north  of  Tobermory,  Isle  of  Mull.     Sp.  gr.  2423. 


SiOj.      AI2O3. 

Fe-Pa.    FeO. 

CaO.      MgO.     K2O. 

NaaO. 

HjO. 

46-51     2-40 

1-14    1-85 

33-40    0-47     1-45 

0-36 

12-61  = 

100-19 

46-62     3-90 

0-66     1-08 

33-98     —      0-57 

0-89 

12-11  = 

99-81 

These  numbers  lead  to  the  formula  3(4CaO,H20,5Si02)  +  10H,O  ; 
according   to  which   the   mineral  stands  between   okeuite  and  zona- 
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lite.  The  latter  is  found  at  several  places  in  the  Isle  of  Mall. 
Subsequently  tobermorite  has  been  found  at  Dun  vegan,  Isle  of  Skye, 
where  it  is  surrounded  l)y  faroelite.  Gyrolite  has  also  been  found  in 
the  same  neighbourhood. 

7.  Walkerite. — A  mineral  discovered  in  the  last  century  by  Dr. 
Walker  in  the  diabase  of  the  Costorphine  Hill,  near  Edinburgh.  It 
occurs  in  veins,  up  to  an  inch  thick,  in  the  form  of  radio-fibrous  or 
cauline  tufts,  with  high,  almost  mother-of-pearl,  lustre,  and  reddish- 
white  colour.  H.  =  4'5.  Sp.  gr.  2 '712.  Phosphoresces  when  broken. 
Analysis  gave : — 

SiOj.        FeO.        CaO.        MgO.       KiO.      NajO.      H2O. 
62-20      1-34      28-64      5-12       0-85      6-50      5-27  =  99-92 

leading  to  the  formula  4CaO,MgO,Na20,H,0,7Si02  4-  H2O.  Walkerite 
is  therefore  nearly  related  to  pectolite. 

8.  Tyreelte. — The  author  endeavoured  to  determine  the  nature  of  the 
body  which  produces  the  red  spots  on  the  beautiful  cornelian  marble 
of  Tyree  ;  but  the  analysis  did  not  lead  to  very  definite  results. 

H.  W. 

Stilbite  from  the  Miage  Glacier,  Mont  Blanc.  By  A.  Cossa 
Atti  delta  B.  Accad.  dei  Llncei  [3],  Tran&unti,  5,  86  [1881];  Jahi-b.  f. 
Min.,  1882,  1,  Ref.,  29). — Stilbite  (desmin)  occurs  at  a  height  of 
3700  m.  in  a  cleft  in  the  gneiss  which  rises  from  the  Miage  Glacier 
above  the  Aiguille  grise  towards  the  Dome  de  Gouter.  It  had  pre- 
viously been  found  on  the  morain  of  the  same  glacier,  together  with 
other  minerals,  by  A.  Favre.  It  is  a  white  radio-fibrous  mass  contain- 
ing a  few  but  distinct  crystals  of  heulandite.  Lustre  on  the  cleavage- 
faces  nacreous ;  on  the  natural  faces  vitreous.  H.  =  3-5.  Sp.  gr.  = 
214  to  2-18  at  15°. 

The  mineral  gives  off  part  of  its  water  at  100°,  but  recovers  it  on 
exposure  to  the  air ;  at  a  red  heat,  however,  it  parts  with  all  its  water, 
and  does  not  afterwards  recover  it.  Hydrochloric  acid  decomposes  it, 
but  not  very  easily,  with  separation  of  pulverulent  silica. 

SiOj.  AloOa-  CaO.  Nap.  HjO. 

Anal 56-47         17-09         7-74        trace        18-26  =     99-56 

Calc 57-41         16-43        8*93  —  17-23  =  100-00 

H.  W. 
Analysis  of  Thorite  from  Hittero.    By   G.  Lindstbom  (Jahrb. 
f.  Min.,  1882,  1,  Ref.,  29). — The  mineral  examined  agreed  very  well, 
both  in  appearance  and  chemical  composition,  with  the  thorite  from 
Arendal,  analysed  by  Nordenskiold. 

Silica 17-47  Manganous  oxide  ....  043 

Phosphoric  oxide  ....  0-93  Lime    1-39 

Lead  oxide 1-26  Magnesia     0-05 

Thoria    48-66  Lime    0-18 

Yttrium-earths 1-58  Soda    0-12 

Cerium  oxides 1-54  Loss  by  ignition 10-88    - 

Ferric  oxide 659                                                     

Uranous  oxide 9-00  100-20 

Alumina    '     0-12  H.  W, 
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Analyses  of  two  Minerals  from  Laangban.  By  G.  Lindsteom 
(Ofversiylit  af  Kongl.  Vetennkaps-Akademieim  Fbrhandlingar,  Stockholm, 
1880,  No.  6,' 53— 58;  Jahrb.  f.  Min.,  1882,  1,  Ref.,  30).— 1.  Melano- 
tekite,  so-called  from  its  behaviour  before  the  blowpipe  (fusion  to  a 
black  bead),  and  its  relation  to  hyalotekite  (Abstr.,  1879,  22),  is  a 
black  to  blacki.sh-grey  mineral,  often  with  a  bluish  tinge.  Streak, 
greenish-grey.  Lustre,  metallic  to  fatty.  Fracture,  even  to  flat- 
concho'idal.  Hardness  6"5.  Sp.  gr.  5"78  (or  probably  a  little  higher, 
as  the  mineral  could  not  be  completely  freed  from  admixtures  of 
magnetite  and  garnet).  Translucent  only  in  thin  layers.  Colour, 
bottle-green  and  red-brown.  Cleavable  in  two  directions  with  ditferent 
degrees  of  facility.  It  is  decomposed  by  nitric  acid.  Melts  before 
the  blowpipe,  with  intumescence,  to  a  black  bead  ;  fused  with 
sodium  carbonate,  it  yields  a  button  and  incrustation  of  lead  ;  the  boi-ax 
bead  is  red-brown  in  the  oxidising  flame  while  hot,  yellow  on  cooling, 
dingy  brown-green  in  the  reducing  flame.  The  saturated  bead  in  the 
former  case  remains  red-brown  even  after  cooling ;  in  the  latter,  it 
turns  black.     The  phosphorus  salt  bead  gives  a  skeleton  of  silica. 

Melanotekite  occurs  associated  with  lead,  often  mixed  with  magnetite, 
and  almost  always  interpenetrated  by  yellow  garnet;  the  microscope 
shows  also  the  presence  of  a  pyroxenic  mineral.  To  remove  these 
admixtures,  the  purest  splinters  were  pulverised  and  levigated,  and 
the  lighter  portion,  free  from  lead,  was  treated  with  the  magnet. 
Direct  analysis  gave  the  numbers  I,  whilst  II  exhibits  the  comjwsition 
after  deduction  of  256  per  cent,  garnet.  Ill  is  a  check  analysis  made 
upon  another  specimen. 

I.  II.  in. 

Silica  (and  garnet) 19-43  17-32  1722 

Ferric  oxide 22-58  23  18  2281 

Lead  oxide    53-85  55-26  58-42 

Cupric  oxide    020  0*20  — 

Ferrous  oxide 0-73  0*75  — 

Manganous  oxide 0-67  0*69  057 

Lime , 002  0-02  — 

Magnesia 057  059  0'33 

Potassium  oxide 023  0  24  0-18 

Sodium  oxide 053  0-54  0-33 

Baryta  (y)     0-10  0-11  — 

Chlorine    0-14  0-14  — 

Phosphoric  oxide 0-07  0-07  — 

Loss  by  ignition 0-93  0*93  — 

100-05  100-04  — 

These  numbers  lead  to  the  formula  2RO,Si02  +  FciOs.SiOj,  in 
which  RO  =  |PbO  +  i(CuO,  FeO,  MnO,  CaO,  MgO,  K^O,  Na^O). 
Lindstrom  observes  that  if  the  manganese  in  kentrolite,  lately  de- 
scribed by  Damour  and  vom  Rath,  be  regarded  as  sesquioxide,  the 
formula  of  that  mineral  will  become  2PbO,Si02  +  Mn.j03,Si02,  and 
will  indicate  isomorphism  with  melanotekite. 

2.  Lindstrom  also  gives  the  analysis  of  a  bustamite  from  Laangban, 
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a  mineral  new  for  Sweden.  It  occurs  together  with  schefFerite ;  is 
fine-cauliform  ;  red,  reddish-grey  or  grey ;  translucent ;  has  a  strong 
vitreous  to  silky  lustre  ;  melts  easily  before  the  blowpipe,  giving  the 
reaction  of  manganese  ;  and  exhibits  two  directions  of  cleavage  nearly 
at  right  angles  to  each  other.     Sp.  gr.  3'40.     Analysis  gave : — 

Pp.  with 
SiOj.       MnO.      FeO.      CaO.      MgO.     BaO.     KjO.     Na-P.       SHj- 
47-66     31-65    0-48     18-16     1-18    0-19     0-12     0-15      0-52   =100-11 

H.  W. 

Existence  of  Epidote  in  the  Syenite  of  the  Ra-vin  d'Enval, 
near  Riom  (Puy-de-D6me).  By  F.  Gonnabd  (Bull.  Soc.  Min.  de 
la  France,  1880,  3,  173;  Jahrb.  f.  Min.,  1882,  1,  Ref.,  23).— Epidote 
has  hitherto  been  found  but  rarely  in  the  Department  of  Puy-de- 
Dome.  Bouillet  mentions  it  as  occurring  in  granules  in  syenite  from 
the  foot  of  the  Puy-de-la-  Rodde.  Lecoq  mentions  its  occurrence  in 
the  diovites  above  La  Pradelle,  near  the  village  of  Volvic  (Riom). 
V.  Lasaulx  found  it  in  yellowish  microscopic  crystals  in  the  rock 
called  "  petrosilex  ceroide,"  near  the  Puy-de-Berzet.  The  epidote 
found  by  the  author  occurs  as  a  group  of  small  green  crystals  in  veins 
of  a  syenite,  consisting  of  reddish  felspar  and  green  or  black  horn- 
blende. He  has  also  observed  the  occurrence  of  compact  epidote  in 
veins  of  somewhat  lighter  colour,  resembling  that  from  the  Ravin 
d'Enfer  in  the  Pyrenees.  H.  W. 

Existence  of  a  Mineral  Analogous  to  Tachylyte  in  a  Basalt 
of  the  Environs  of  Royat  (Puy-de-D6me).  By  P.  Gonnard 
(Bull.  Soc.  Min.  de  la  France,  1880,  3,  321  ;  Jahrh.  f.  Min.,  1882,  1, 
Ref.,  23). — Crusts  of  a  nut-brown  to  green  substance,  approximating 
in  physical  properties  to  the  basic  vitreous  rock  called  tachylyte, 
are  found  in  cavities  of  basalt,  associated  with  groups  of  calcite 
crystals,  on  which  are  implanted  transparent  aragonites  of  the  form 
coP  .  ooPcb  .  Pco.  This  substance,  however,  differs  from  tachylyte  in 
not  being  attracted  by  the  magnet,  and  in  not  dissolving  readily  in 
hydrochloric  acid.  This  last  property  indicates  a  transition  to  hyalo- 
melane.  H.  W. 

Synthesis  of  Meteorites.  By  F.  Fouqu^  and  M.  L^vy  (Compf. 
rend.,  93,  674 — 675). — By  igneous  fusion  the  authors  have  succeeded 
in  reproducing  two  crystalline  types  of  minerals  analogous  to  certain 
oligosidereal  meteorites.  The  first,  consisting  of  minerals  free  from 
felspar,  are  composed  simply  of  silica,  magnesia,  and  iron,  and  con- 
tain peridote,  enstatite,  ferrous  oxide,  and  magnesic  pyroxene;  they 
have  a  contracted  form  and  a  granitoidal  structure.  The  ferrous 
oxide  is  sometimes  in  isolated  crystals,  and  sometimes  accumulates  in 
the  interstices  of  the  other  minerals ;  it  is  easily  reduced  to  metallic 
iron  by  exposure  to  the  action  of  coal-gas  at  a  low  red  heat.  The 
magnesic  pyroxene  is  identical  with  Ebelmen's  magnesic  diopside. 

The  second  are   felspathic,  and  contain  anorthite  associated  with 
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pyroxene  and  enstatite,  or  with  peridote.     Their  structure  resembles 
that  of  the  ophites. 

The  only  notable  difference  between  these  artificial  minerals  and  the 
natural  ones  is,  that  the  latter  are  generally  crumbly,  whilst  the 
former  are  very  solid.  D.  A.  L. 

Composition  of  the  Mineral  Water  of  Bar6ges.  By  E. 
FiLHOL  (/.  Pharm.  Ghim.  [5],  4,  546 — 548). — The  water  of  the  Spring 
Barzun,  near  the  village  of  Bareges,  has  been  carried  to  Luz  for  thera- 
peutic purposes ;  and  in  so  doing  the  composition  of  the  water  has 
undergone  little  or  no  change. 

It  contains  chiefly  sodium  hydrogen  sulphide,  and  on  heating  it 
with  sulphur,  a  thiosulphate  and  a  further  quantity  of  sulphide  is 
formed,  owing  to  the  decomposition  of  the  sodium  silicate  present. 

L.  T.  O'S. 


Organic    Chemistry. 


Some  Salts  of  Chromium  and  Mercury.     By  F.  W.  Clabkk 

and  D.  Stern  {Am.  Cliem.  J.,  3,  351 — 354). — The  following  double 
salts  of  mercuric  chloride  and  cyanide  with  alkaline  chromates  have 
long  been  known  : — 

1.  (NH4),Cr,07,HgCl2,H.O. .  Darbv,  Richmond  u.  Abel. 

2.  3(NH,).Cr,07,HgCl.,   ....  Richmond  u.  Abel. 

3.  K.,Cr,07,HgCU MiUon,  Darby. 

4.  K,Cr,07,2HgCl,    Darby. 

5.  K,Cr204,2HgCyo Poggiale,  Caillot  u.  Podevin. 

6.  Ag2Cr207,2HgCy., Darby. 

The  first  of  these  compounds  (anhydrous,  however,  according  to 
the  authors  of  this  paper)  is  deposited  in  large  showy  crystals  from 
the  concentrated  solution  of  its  two  component  salts  in  equivalent 
proportions.  It  was  found  to  contain  19'8U  per  cent,  chromium,  the 
theoretical  percentage  for  the  anhydrous  salt  being  ID  88 ;  whereas  for 
a  monohydrated  salt  it  would  be  1922. 

From  the  mother-liquor  of  this  compound,  Richmond  and  Abel  ob- 
tained the  salt  numbered  2.  Clarke  and  Stern,  however,  failed  to 
obtain  this  salt,  or  indeed  any  definite  compound,  from  the  mother- 
liquor  in  question.  On  adding  ammonia,  a  heavy  dirty-yellow  preci- 
pitate was  at  first  formed,  which  redissolved  in  an  excess  of  the 
precipitant,  the  solution  depositing  a  small  quantity  of  dark  clove- 
brown  granular  crystals,  probably  [consisting  of  an  ammonium  chromate 
combined  with  a  cliromate  of  one  of  the  mercuraramonium  bases. 

On  adding  a  caustic  alkali  to  a  solution  of  the  salt,  (NH,)2Cr207,HgCl2, 
a  yellow  precipitate  is  formed,  consisting  of  a  basic  chromate  of  mer- 
cury. From  hot  solutions,  precipitates  were  obtained  of  variable  com- 
position, but  cold  solutions  yielded  the  salt  7Hg0,2Cr03,  previously 
obtained  in  Professor  Clarke's  laboratory  by  Miss  Helena  Stallo,  and 
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in  a  different  way  by  Geuther  (Annalen,  106,   244).     Its  formation  is 
represented  by  the  equation  : — 

7[(NH4)2Cra07,HgCl2]  +  24NaOH  =  12Na2CrO,  +  I4NH4CI  4- 

7HgO,2Cr03  +  I2H2O3. 

The  addition  of  a  solution  of  borax  to  a  solution  of  the  salt, 
(NH4)2Cr207,HgCl2,  produces  a  yellow  precipitate,  whose  composition 
ag^rees  approximately  with  the  formula  4HorO,Cr03 :  on  concentratino- 
the  filtrate  from  this  precipitate,  it  yielded  white  crystals  of  boric  acid, 
probably  formed  according  to  the  equation : — 

6[(NH4)2Cr207,HgCl2]  +  TNajB^OT  =  Na^CrO,  +  8NH4CI  + 

4HgO,Cr03  +  I4B2O3. 

If,  instead  of  borax,  hydrogen-disodium  phosphate  be  used  as  the  pre- 
cipitant, another  basic  chromate  is  thrown  down,  viz.,  GHgOjCrOs: — 

6[(NH4)2Crj07,HgCl2]  +  lllfainPO*  =  llNa,Cr04  +  I2NH4CI  + 

6HgO,Cr03  +  llHP03. 

These  results  establish  definitely  the  existence  of  the  basic  chromate 
7HgO,2Cr03,  and  render  the  existence  of  two  other  basic  mercuric 
chromates  highly  probable. 

The  salts  numbered  3  and  4  in  the  preceding  list  were  found  difficult 
to  purify.  To  number  6  Darby  and  Kammelsberg  both  assign  the 
formula  2K2Cr04,3HgCy2,  requiring  909  per  cQnt.  chromium,  whereas 
the  simpler  formula,  K2Cr04,2HgCy2,  above  given  requires  7'45.  The 
authors'  experiments  gave  7*62  per  cent.,  confirming  the  latter  for- 
mula. The  salt  numbered  6  was  easily  prepared,  and  its  composition 
verified.  The  authors  tried,  but  unsuccessfully,  to  obtain  a  corre- 
sponding salt  containing  thallium  in  place  of  silver;  neither  did  they 
succeed  in  producing  double  salts  of  mercuric  cyanide  with  ammonium 
chromate,  ammonium  dichromate,  or  potassium  dichromate ;  or  of 
mercuric  chloride  with  ammonium  chromate.  H.  W. 

Action  of  Hydriodic  Acid  on  Propylene  Chloriodide  and 
Isopropyl  Chloride.  ByR.  D.  Hilyk  (Cnmpt.  rend.,  93,  739 — 741). 
— In  a  former  communication,  the  author  described  the  action  of 
hydriodic  acid  on  epichlorhydrin,  with  the  production  of  normal 
propyl  chloride  and  a  small  quantity  of  a  propyl  iodide.  These  results 
led  him  to  think  that  of  the  two  probable  formula  for  propylene 
chloriodide,  CHMeCl.CHal  and  CHMel.CHsCl,  the  former  is  the  right 
one,  an  inference  which  is  confirmed  by  the  present  experiments. 

When  a  current  of  hydriodic  acid  gas  is  passed  into  the  chloriodide 
heated  to  100",  isopropyl  iodide  is  obtained,  with  separation  of  iodine. 
Hydriodic  acid  and  the  chloriodide  also,  when  mixed  in  molecular 
proportions  and  heated  in  sealed  tubes  in  a  water- bath,  gave  rise  to 
isopropyl  chloride  (b.  p.  about  36°). 

By  heating  isopropyl  chloride  in  sealed  tubes  with  hydriodic  acid  on 
a  water-bath  for  14  to  20  hours,  it  is  converted  into  isopropyl  iodide; 
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in  ore  experiment,  where  40  grams  were  used,  only  3  or  4  remained 
unaltered.  D.  A.  L. 

Action  of  Zinc-ethyl  and  Zinc-methyl  on  Chlorinated 
Aldehydes.  liy  K.  Thurnlackh  (Annah'n,  210,  G3 — 7*J). — As 
Wagner  (Ihid.,  175,  361)  bad  obtained  raethylethylcarbinol  by  the 
action  of  zinc-etliyl  on  aldehyde,  the  anthor  thought  it  advisable  to 
extend  the  investigation  to  the  chlorinated  derivatives  of  aldehydes. 

Zinc-ethyl  and  Chloral. — The  chloral  diluted  with  ether  is  run 
slowly  into  an  ethereal  solution  of  zinc-ethyl.  The  reaction  takes 
place  in  the  cold,  with  evolution  of  gas  and  formation  of  tho 
crystalline  compound  CCU.CHi.OZnEt,  which  when  decomposed 
with  water,  gives  zinc  hydroxide,  ethane,  and  trichlnrethyl  alcohol, 
CCl3.CH2.OH,  wliich  crystallises  in  rhombic  tablets  (m.  p.  178°, 
b.  p.  151°,  bar.  =  737  mm.,  vap.  dens,  found  514,  calc.  518),  only 
slightly  soluble  in  water,  but  soluble  in  all  proportions  in  alcohol  and 
ether.  It  has  a  pleasant  ethereal  odour.  Its  sp.  gr.  =  1*5500  at 
23*3°.  Digested  with  acetic  chloride  in  sealed  tubes  at  120 — 130°,  it 
forms  trichlorethyl  acetate,  CCls.CH».OAc,  an  aromatic  colourless 
oily  liquid  (vap.  dens,  found  6'89,  calc.  6*63,  b.  p  ,  with  decomposition, 
167°  at  736  mm.,  without  decomposition,  71°  at  18'3  mm.),  insoluble 
in  water,  and  sp.  gr.  13007  at  233°.  By  oxidation  with  strong  nitric 
acid,  in  which  the  trichlorethyl  alcohol  di.s.solves  with  slight  ri.se  of 
temperature,  trichloracetic  acid  is  formed.  Lead  trichloracetnte, 
(C2Cl30i)2Pb  -f  ^H,0,  is  entirely  decomposed  by  drying  at  lOO". 
Potash  solution  (sp.  gr.  1'25)  dis.solves  trichlorethyl  alcohol,  and 
after  a  short  time  gives  rise  to  a  very  violent  reaction.  If,  however, 
the  potash  solution  is  added  drop  by  drop  to  the  alcohol  as  long 
as  there  is  any  oil  floating  on  the  surface  the  reaction  is  complete, 
and  goes  on  quietly :  the  product  is  chieflv  trichlorethylglycollic  acid, 
CCI3.CH2.O.CH0.COOH;  it  forms  small  rhombic  leaflets  (m.  p.  695°), 
soluble  in  ether,  alcohol,  and  boiling  water,  very  slightly  in  cold.  By 
repeated  fusion,  it  seems  to  give  off  water.  The  salts  of  this  acid  de- 
compose when  their  solutions  are  boiled  for  a  long  time.  The  calcium 
salt,  (C4H4Cl303)2Ca  -|-  SHjO,  crystallises  in  tufts  of  shining  needles, 
easily  soluble  in  water;  the  3H2O  go  off  at  120°.  The  silver  salt, 
C4H4Cl302Ag,  separates  from  its  aqueous  solution  in  hemispherical 
aggregations  of  thin  broad  needles,  which  turn  black  very  quickly  in 
the  light.  Besides  this  acid,  small  quantities  of  monochloracetic  and 
formic  acids  are  produced. 

Zinc-methyl  and  Chloral. — This  reaction  does  not  go  on  so  violently 
as  with  the  zinc-ethyl.  The  product  is  a  gummy  mass,  and  is  decom- 
posed by  dilute  hydrochloric  acid  with  the  evolution  of  gas  and  the 
separation  of  an  oil.  This  oil  consisted  chiefly  of  trichloropropyl  alcohol, 
CCl3.CHMe.OH,  which  crystallises  in  small  colourless  needles,  easily 
soluble  in  alcohol  and  ether,  and  running  to  an  oil  when  brought  in 
contact  with  water.  It  melts  at  492°,  sublimes?  at  the  ordinary  tem- 
perature, and  boils  between  150 — 160°  (vap.  dens,  found  5'48,  calc. 
5"66).  It  has  an  agreeable  aromatic  camphor-like  odour.  Concen- 
trated solutions  of  potash  dissolve  it ;  the  solution,  however,  soon 
decomposes  with  the  separation  of  oily  bodies,  D.  A.  L. 
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Preparation  of  Ethyl  Acetate  (Dingl.  polyt.  J.,  242,  231). — 
150  kilos,  fused  sodium  acetate,  150  kilos,  alcohol  of  28  per  cent. 
(Tralles),  and  135  kilos,  sulphuric  acid,  66°  B,,  are  distilled  with 
steam  in  a  larj^e  copper  still  with  jacketted  bottom.  The  distillate 
was  separated  into  three  fractions,  the  total  quantity  of  crude  ether 
obtained  amounting  to  233  kilos.  Another  quality  of  sodium 
acetate  gave  363  kilos,  crude  ether  from  a  mixture  of  250  kilos, 
sodium  acetate,  250  kilos,  alcohol,  and  225  kilos,  sulphuric  acid.  The 
crude  product  is  agitated  with  lime,  the  residue  separated,  and  the 
ether  rectified  with  steam-heat.  From  the  above  303  kilos,  crude 
ether  334  kilos,  rectified  ether  are  obtained.  To  produce  absolute 
acetic  ether,  the  rectified  product  is  washed  with  water,  then  tieated 
with  potash,  and  distilled.  D.  B. 

Production  of  Furfural  by  the  Dry  Distillation  of  Wood. 
By  H.  B.  Hill  (Am.  Chem.  J.,  3,  33 — 37). — In  this  paper,  the  author 
gives  a  brief  description  of  the  dry* distillation  of  wood,  as  practised  at 
Brooklyn,  New  York,  for  the  manufacture  of  acetic  acid.  Tlie  wood, 
chiefly  oak,  is  cut  into  small  pieces  and  filled  into  rectangular  retorts  of 
boiler  iron,  each  capable  of  containing  a  charge  of  five  to  six  thousand 
kilograms,  and  placed  in  separate  cells  of  an  oven  heated  by  hot-air 
flues,  the  temperature  being  carefully  regulated  by  thermometers 
built  into  each  cell,  from  150°  at  the  beginning  to  20()°  at  the  end  of 
the  distillation.  The  volatile  products  of  the  distillation  are  rectified 
in  the  usual  way.  In  fractioning  the  crude  wood-spirit,  the  distillate 
obtained  after  the  more  volatile  portions  have  pjissed  over,  yields  on 
dilution  with  water,  a  heavy  yellow  oil ;  and  somewhat  later  the 
slightly  acid  aqueous  distillate  contains  an  abundance  of  the  same 
oil  in  suspension,  the  total  quantity  obtained  amounting  to  between 
0'3  and  0'4  per  cent,  of  the  crude  wood-spirit  taken. 

This  oil,  after  being  washed  with  water,  dried  over  calcium  chloride, 
and  repeatedly  rectified,  distilled  between  162°  and  165°,  the  greater 
part  boiling  steadily  at  162°.  The  boiling  point  and  general 
character  of  the  oil  at  once  suggested  the  presence  of  furfural,  and 
this  was  easily  pi'oved  by  its  conversion  into  furfuramide,  furfurine, 
and  pyromucic  acid.  Its  behaviour  with  alkalis,  however,  showed  that 
it  was  not  quite  homogeneous,  for  when  shaken  with  dilute  potash 
or  soda-ley,  it  assumed  a  brilliant  yellow  colour,  and  in  a  few  moments 
became  turbid  from  separation  of  a  flocculent  yellow  precipitate, 
which  proved  to  be  chiefly  pyroxanthin  (p.  306). 

The  production  of  furfural  by  the  dry  distillation  of  wood  appears  to 
have  been  first  noticed,  although  by  no  means  satisfactorily  established, 
by  Volkel  {Annalen,  86,  65).  V.  Meyer  afterwards  found  a  small 
(juantity  of  it  in  glacial  acetic  acid  (Ber.,  11,  1870).  Greville  Williams 
{Chem.  Nev)s,  26,  231,  203)  found  that  it  was  formed  when  wood 
was  heated  with  water  under  pressure,  although  none  could  be  obtained 
at  ordinary  pressures  ;  and  similar  results  were  obtained  by  H.  Miiller 
(ihicl,  247).  H.  W. 

Constitution  of  the  Thiohydantoins  and  Thiocarbamates. 
By   C,   LlEBEEMANN   (Annaleu,  207,  121 — 167). — Diphonylthiohydan- 
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toil!  prepared  by  Lange  (Ber.,  12,  695)  was  found  to  split  up  on  treat- 
ment with  dilute  alkali  into  diphenylcarbamide  and  thioglycollic  acid ; 
this  decomposition  was  not  altogether  unexpected,  inasmuch  as  Jager's 
phenylcarbodiimidothioacetic  acid,  prepared  in  away  by  which  phenyl- 
thiocarbamide  can  also  be  obtained,  likewise  yields  thioglycollic  acid 
to   potash.      According  to  the  accepted  formula  of  thiohydantoin, 

NH.CH, 
CS\  I      ,  it  does  not  appear  how^  thioglycollic  acid  can  be  formed 

^NH.CO 
by  its  decomposition ;  it  seemed  therefore  of  interest  to  investigate 
the  cause  of  this  apparent  discrepancy,  and  experiments  with  thig 
object  were  made  in  common  with  A.  Lange.  Thioglycollic  acid  was 
obtained  in  quantity  from  diphenylthiohydantoin,  and  carefully 
examined,  and  its  barium,  lead,  and  mercury  salts  prepared  and 
analysed :  the  lead  salt  proved  to  be  normal,  and  not  basic  like  that 
desci'ilx'd  by  Clae.sson. 

From  diphenyltliiohydantoin,  a  body  having  the  formula  C»H;NSOj 
can  be  obtained  by  heating  it  with  hydrochloric  acid.  On  experiment 
this  was  also  found  to  yield  thioglycollic  acid  by  heating  with  an 
alkali. 

That  the  tluoglycoUic  acid  formed  in  these  decompositions  was 
not  the  result  of  a  secondary  action  was  proved  by  direct  experiment ; 
glycoUic  acid  was  digested  with  alkaline  sulphides  and  with  diphenyl- 
thiocarbamide,  but  no  thioglycollic  acid  was  produced. 

In  order  therefore  to  account  for  this  formation  of  thioglycollic 

S  PH 
acid,  thiohydantoin  must  be  formulated  thus :  NH  IC<^_^ttJ>CO, 

and  thiohydantoic  acid,  NH  :C(NH2).S.CH2.COOH.  Obviously, 
therefore,  monosubstitution  derivatives  must  exist  in  two  forms, 
according  to  the  atom  of  nitrogen  to  which  they  are  attached.  Jager's 
phenylcarbodiimidoacetic  acid  would  then  be  really  one  of  the  mono- 
pheuylthiohydantoic  acids,  and  P.  Meyer's  pheoylthiohydantoin  oneof 
the  substituted  thiohydantoins,  the  substitution  having  probablv  been 
different  in  each  case,  as  they  are  not  convertible  one  into  the  other. 
In  like  manner,  the  body  C9H7NS02  can  be  shown  to  have  two  possible 
isomeric  forms,  like  its  analogue  thiocarbaniacetic  acid  formed  by 
the  decomposition  of  thiohydantoin  with  an  acid. 

In  order  to  bring  the  new  formula  for  thiohydantoin  into  accord 
with  its  synthesis  from  thiocarbamide  and  chloracetic  acid,  we  must 
first  assume  the  formation  of  an  addition-product — 

CCl(NH,)2.S.CH2.COOH, 

by  which  the  double  linking  of  sulphur  to  carbon  is  loosed,  hydro- 
chloric acid  being  afterwards  set  free,  and  thiohydantoic  acid  formed. 
A  case  analogous  to  this  is  furnished  in  the  formation  of  the  bromide 
of  ethylthiacetanilide  from  thiacetanilid  and  ethyl  bromide  (Wallach 
and  Bleibtreu,  Ber.,  12,  1061).  Here  also  the  ethyl  enters  into  com- 
bination with  a  sulphur-atom  previously  linked  by  both  its  affinities  to 
carbon :  numerous  other  instances  are  also  cited  by  the  same  authors. 
In  the  formation  of  chlorphenylthiocarbimide  Hofmann  has  also  been 
obliged  to  make  a  similar  assumption. 

VOL.    XLII.  X 
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Thiocarbamide  also  combines  dii'ectly  with  ethyl  iodide  or  bromide, 
fonuing  compounds  •which  on  decomposition  yield  thiocyanates  and 
mercaptan,  whereas  thiohydantoin  in  such  circumstances  is  inactive, 
the  reason  of  this  probably  being  that  it  no  longer  contains  the  group 
C  I  S.  The  absence  of  this  group  also  explains  the  fact  noticed  before 
by  several  observers,  that  the  thiocarbamides  yield  up  their  sulphur 
much  more  readily  than  the  thiohydanto'ins.  And  lastly,  as  a  reason 
for  accepting  the  new  formula,  Andreasch  has  recently  built  up 
thiohydantoin  from  cyanamide  and  thioglycollic  acid. 

The  body,  C9H7NO2S,  above  alluded  to  may  be  prepared  by  heating 
in  a  sealed  tube  a  mixture  of  phenyl  thiocarbamate  and  chloracetic 
acid — 

OEt.CS.NHPh  +  CHjCl.COOH  =  HCl  +  EtHO  + 

NPh.C<^Q^^>CO. 

To  this  substance  the  author  gives  the  name  of  phenyl  thiocarbimid- 
glycolide  :  it  can  also  be  prepared  directly  from  phenyl  thiocai'bimide 
and  chloracetic  acid :  here  also,  therefore,  we  have  the  breaking  up  of 
the  group  CS. 

The  question  next  arose,  as  to  whether  this  breaking  up  of  the 
group  CS  occurred  in  the  formation  of  other  addition-products  of  the 
thiocarbimides,  and  particularly  in  the  case  of  the  thiocarbamates. 
The  latter  form  salts  with  alkalis,  from  which  they  are  precipitated  by 
acids,  and  may  thus  be  purified.  Phenyl  thiocarbamate  treated  this 
way  was  found  to  melt  at  71°.  The  potassium  and  sodium  compounds 
are  not  easily  prepared,  but  the  silver  derivative  was  easily  formed  by 
precipitation  with  an  ammoniacal  solution  of  the  silver  oxide.  Methyl 
phenylthiocarbamate  is  obtained  by  warming  a  mixture  of  methyl 
iodide  and  the  silver  salt  suspended  in  ether :  it  boils  at  2G0 — 265° 
with  slight  decomposition.  The  ethyl  salt  (m.  p.  30",  b.  p.  278 — 
280°)  is  obtained  in  a  similar  way ;  they  are  both  insoluble  in  water 
and  alkalis.  An  easier  method  of  preparation  is  to  heat  the  alkaline 
solution  of  phenyl  thiocarbamate  with  alcoholic  iodides  until  the 
alkaline  reaction  has  disappeared ;  if  too  much  alkali  has  been  used, 
mercaptan  is  also  produced.  It  appears  that  the  etheric  salts  cannot  be 
prepared  without  the  direct  intervention  of  alkalis — a  fact  which  does 
not  harmonise  with  the  acceptation  of  the  formula  EtO.CS.NHPh 
for  ethylic  phenylthiocarbamate  ;  neither  does  it  agree  with  the  for- 
mation of  silver  and  alkaline  salts.  The  ethyl  salt  should  also  yield 
ethylaniline  on  decomposition.  It  was  therefore  heated  for  some  time 
with  dilute  sulphuric  acid :  a  strong  odour  of  mercaptan  was  ob- 
served, and  a  strongly  refractive  oil  distilled  over  which,  on  further 
purification,  was  found  to  boil  at  156 — 159°,  and  showed  the  reactions 
and  composition  of  ethyl  thiocarbonate.  The  salt  of  a  base  was  also 
left  behind,  which  proved  on  examination  to  be  aniline.  The  true 
formula  for  ethylic  phenylthiocarbamate  appears,  therefore,  in  the  fol- 
lowing equation :  — 

NPh:  C(OEt).SEt  +  H2O  +  H2SO4  =  N"PhH2S04H2  +  EtS.COOEt. 
According  to  the  generally  accepted  formula  it  ought  to  yield  ethyl- 
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aniline  and  sulphuretted  hydrogen  on  decomposition.  The  methyl 
salt  was  found  to  behave  in  a  manner  similarly  to  the  ethyl  salt. 
Phenyl  thiocarbamate,  under  the  same  conditions,  yielded  aniline,  car- 
bonic anhydride,  and  sulphuretted  hydrogen.  The  methyl  salt  heated 
■with  aniline  was  decomposed  into  mercaptan  and  diphenylcarbamide  : 
with  hydrochloric  acid,  methyl  chloride  and  phenyl  thiocarbamate  are 
formed. 

A  dithio-compound  can  be  obtained  from  the  silver  salt  of  phenyl 
thiocarbamate  by  treating  it  with  iodine,  just  as  a  dithio-compound 
can  be  prepared  from  mercaptan :  it  forms  fine  prismatic  crystals, 
melting  at  102°,  and  appears  te  be  expressed  by  the  formula 
NPh  :  C(OEt)S.S(OEt)C :  NPh.  Paratolyl  thiocarbamate,  prepared  by 
heating  a  mixture  of  paratolylthiocarbimide  with  absolute  alcohol  at 
1 30°,  is  obtained  in  fine  crystals  belonging  to  the  asymmetrical  system 
(m.  p.  87").  The  ortho-compound  is  a  liquid,  and  the  meta-compound 
forms  crystals  (m.  p.  67°)  very  like  the  para-derivative.  They  are  all 
soluble  in  alkalis,  and  form  silver  salts  by  precipitation.  The  methyl 
and  ethyl  salts,  prepared  as  in  the  case  of  phenyl  thiocarbamate,  boil 
above  250°,  with  slight  decomposition.  Their  decomposition-products 
have  been  studied  in  detail  in  the  caae  of  the  para-oompound,  and 
qualitatively  with  the  others :  in  all  cases  ethyl  thiocarbonate  and  the 
corresponding  toluidine  were  detected.  Whether  these  decomposition- 
products  of  the  thiocarbamates  are  due  to  an  atomic  rearrangement 
during  the  process,  or  whether  a  change  of  formula  is  necessary  for 
all  the  addition-products  obtained  from  thiocarbimides,  are  questions 
which  must  be  left  for  further  investigation.  J.  K.  C. 

Some  New  Compounds  of  Platinum.  By  P.  W.  Clabke  and 
Mary  E.  Owens  (Am.  Clicm.  J.,  3,  850). — When  cold  alcoholic  solu- 
tions of  platinic  chloride  and  pota.ssium  cyanate  are  mixed,  a  pale  buff- 
yellow  precipitate  is  thrown  down,  which  decomposes  partially  on 
heating  the  mixture,  apparently  with  separation  of  metallic  platinum, 
but  may  bo  obtained  in  a  stable  condition  by  filtration,  washing  with 
alcohol,  and  drying  at  the  ordinary  temperature  over  sulphnric  acid. 
It  is  soluble  in  water,  but  quite  insoluble  in  alcohol,  and  its  aqueous 
solution  is  decomposed  by  boiling.  The  analysis  gave  numbers  agreeing 
with  the  formula  K^PtCls^CNO)  +  HjO. 

Platosodiammonium  chloroplatinate,  N4HRPtCl2,PtCl2  (green  salt  of 
Magnus),  dissolves  readily  in  a  hot  aqueous  solution  of  potassium 
cyanate,  yielding  a  dark-brown  solution  which,  when  concentrated 
over  the  water-bath,  deposits  pale-yellow  needles,  the  mother-liquor 
yielding  fine  clusters  of  brown  needles.  The  yellow  salt  contained 
platinum  (43"93  per  cent.),  potassium,  ammonia,  water,  and  carbon ; 
the  brown  crystals  contained  ammonia,  platinum,  and  chlorine. 

Strychnine  chloroplatinate  boiled  for  a  short  time  Avith  aqueous 
potassium  thiocyanate,  forms  a  blood-red  solution  which,  on  cooling, 
deposits  a  brilliant  red  crystalline  precipitate  consisting  of — 

(C.,H2,N20.,)2HjPtCy6S6.  H.  W. 

Meta-isocymene.  By  W.  Kelbe  (Aimalen,  210,  1—62). — The 
paper  mainly  consists  of  a  republication  of  results  already  published 


300  ABSTRACTS  OF  CHEMICAL  PAPERS. 

in  the  BericUe  (13,  388,  1157—1163,  1399—1432,  1829—1831 ;  14, 
1240—1241),  and  abstracted  in  this  Journal  (38,  678,  877,  878 ;  40, 
809).     To  these  are  now  added  the  following  details  and  remarks  : — 

Metaisocymene  boils  at  174 — 176°,  and  does  not  solidify  at  —25°  ;  its 
refractive  index  is  1"493. 

Metaisocymenesulphonic  Acids. — Of  these  acids,  there  are  four  possible 
isomerides,  and  the  author  has  observed  four  different  forms  of  crys- 
tallisation in  the  lead  salts,  but  has  as  yet  only  thoroughly  examined 
two  of  these  acids,  of  which  the  barium  salts,  &c.,  have  already 
been  described  (Abstr.,  1880,  878).  The  a-acid  is  best  prepared  by 
recrystallising  and  decomposing  its  lead  salt.  On  evaporating  the 
solution,  it  is  left  as  a  syrup  which  crystallises  on  standing  over  sul- 
phuric acid  in  a  vacuum.  It  is  hygi'oscopic,  and  melts  at  88 — 90°. 
The  barium  salt  is  obtained  crystalline  by  adding  barium  chloride  to  a 
boiling  solution  of  the  calcium  salt.  The  lead  salt,  (CioH]3S03)2l'b  + 
HjO,  crystallises  in  large  glistening  leaflets,  only  slightly  soluble  in 
water,  easily  in  75  per  cent,  alcohol.  The  potassium  salt,  CioHisSOsK 
+  SHjO,  is  easily  soluble  in  water,  and  crystallises  from  its  hot  satu- 
rated solution  in  large  shining  tablets.  The  sodium  salt,  CioHisSOsNa 
+  HiO,  is  very  similar  to  the  potassium  salt.  The  copper  salt, 
(CioHi2S03)2Cu  -f-  2H2O,  forms  brilliant  pale-blue  leaflets,  very  soluble 
in  water.  The  sulphamide  (loc.  cit.)  is  best  purified  by  recrystallisation 
from  light  petroleum.  On  treating  the  aqueous  solution  of  the  a-acid 
with  bromine  in  the  cold,  the  bromine  qniokly  disappears,  and  bromo- 
cymene  is  precipitated.  As  soon  as  the  formation  of  bromocymene  is 
once  finished,  the  solution  can  be  boiled  with  excess  of  bromine  with- 
out any  more  bromocymene  being  produced  ;  but  if,  on  the  other  hand, 
the  solution  is  heated  to  boiling  from  the  beginning,  the  products  are 
only  bromocymene  and  sulphuric  acid.  The  solution  poured  off  from 
the  bromocymene  produced  in  the  cold,  when  neutralised  with  lead 
carbonate,  filtered,  evaporated  to  dryness,  and  extracted  with  absolute 
alcohol,  contains  the  lead  salt  of  the  brominated  sulphonic  acid ;  this 
is  evaporated  to  dryness,  the  salt  dissolved  in  water,  and  decomposed. 
Monobrom-a-metaisocymeiiesulphonic  acid  forms  a  syrup  which  turns 
brown  when  the  heating  is  continued,  and  on  cooling  sets  to  a  crys- 
talline hygroscopic  mass.  The  acid  can  be  obtained  from  its  solution 
in  strong  hydrochloric  acid  in  large  colourless  leaflets  with  a  mother- 
of-pearl-like  lustre  (m.  p.  108 — 109°).  It  is  very  hygroscopic.  The 
lead  salt,  (CioHi2BrS03)2Pb  +  3H2O,  is  scarcely  soluble  in  cold  water, 
easily  in  absolute  alcohol,  hot  water,  and  70  per  cent,  alcohol,  which  is 
the  best  solvent.  It  crystallises  in  tufts  of  needles,  and  loses  its  water 
at  110°.  a.Metaisocymenol,  CaHv.CeHsMe.OH,  is  prepared  in  the  usual 
way  by  fusing  the  potassium  salt  of  the  sulphonic  acid  with  potash. 
It  is  a  colourless,  strongly  refractive  (index  =  l'o25)  liquid  (b.  p. 
231°),  does  not  solidify  at  —25°,  is  moderately  soluble  in  water,  and 
miscible  with  alcohol  and  ether.  Its  odour  is  like  that  of  thymol, 
whilst  its  vapour  is  irritating,  and  causes  coughing.  It  gives  but  a 
slight  violet  coloration  with  ferric  chloride.  Benzoyl-a-metaisocymenol 
is  made  by  digesting  the  a-cymenol  with  benzoic  chloride.  The  pro- 
duct crystallises  from  light  petroleum  in  large  monoclinic  crystals* 
*  Measured  by  Knop  and  by  Cathrein. 
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(m.  p.  73°).  Benzoyl-a-cjmenol  dissolves  in  warm  nitric  acid  with  the 
production  of  tarry  products.  If,  however,  it  is  first  dissolved  in 
glacial  acetic  acid,  and  then  the  calculated  quantity  of  strong  nitric 
acid  added,  a  crystalline  nitro-derivative  will  be  formed. 

^'Metaisocymencsidphoiiic  acid,  prepared  by  decomposing  the  barium 
salt  with  a  sufficient  quantity  of  sulphuric  acid,  is  a  hygroscopic  syrup 
soluble  in  water,  alcohol,  and  ether.  Its  salts  are  very  soluble.  The 
barium  salt  and  sulphamide  have  been  already  described  (loc.  cit.).  The 
latter  becomes  transparent  at  106°,  and  melts  at  1U8°.  When  bromine 
is  added  to  cymcne  in  the  cold,  a  dibromo-derivative  is  formed  which, 
on  treatment  with  alcoholic  potash,  is  reduced  and  gives  monobromo- 
cymene;  the  latter  acts  on  silver  acetate  producing  silver  bromide. 
Bromine,  under  other  circumstances,  acts  very  energetically,  and 
yields  products  which  are  very  easily  decomposed. 

The  author  considers  the  formation  of  bromocyraene  from  the  cymene- 
sulphonic  acid  mentioned  above,  as  a  reaction  analogous  to  the  oxida- 
tion of  sulphurous  to  sulphuric  acid  by  means  of  bromine  and  water, 
the  ouly  difference  being  that  one  hydrogen-atom  in  the  acid  is  replaced 
by  a  hydrocarbon  group.  This  decomposition  of  sulphonic  acids  by 
bromine  takes  place  more  easily  when  the  hydrocarbon  group  itself  is 
easily  acted  on  by  bromine.  He  then  goes  on  to  show,  that  if  the 
bromine  replaces  the  sulphonic  group  it  will  occupy  the  same  position  ; 
but  if,  on  the  other  hand,  it  does  not  replace  this  group,  but,  in.stead, 
forms  a  bromo-derivative  of  the  sulphonic  acid,  then  it  will  not  occupy 
the  same  position  as  the  sulphonic  group.  By  passing  chlorine, 
diluted  with  its  own  volume  of  carbonic  anhydride,  into  the  vapour 
of  boiling  cymene  until  the  temperature  is  about  230°,  chlorinated 
bodies  are  obtained  which  distil  with  slight  decomposition.  The 
fraction  boiling  below  230^  gives  up  the  greater  part  of  its  chlorino 
to  alcoholic  potash.  The  product,  a  mobile  liquid,  has  13'19  percent, 
chlorine,  and  takes  up  bromine  without  the  evolution  of  hydrobromic 
acid.  Fraction  230 — 250°  gives  numbers  for  dichlorocymene,  although 
it  is  most  j)robably  a  mixture.  Dilute  nitric  acid  converts  this  chloro- 
derivative  into  metatoluic  acid.  Heated  at  150°  with  alcoholic  am- 
monia,  it  yields  a  body  which  is  soluble  in  hydrochloric  acid  and  gives 
a  yellow  precipitate  with  platinic  chloride.  Triniironietaisocymene, 
CioHn(N02)3,  can  be  prepared  by  treating  metaisocymene  with  a  mix- 
ture of  1  part  of  fuming  nitric  acid  and  4  parts  sulphuric  acid ;  at 
first  the  action  is  violent,  and  the  mixture  must  be  cooled  ;  but  finally, 
to  complete  the  reaction,  it  is  necessary  to  heat  on  a  water-bath.  It 
crystallises  from  petroleum  in  brilliant  yellowish-white  leaflets  (m.  p. 
72 — 73°),  very  soluble  in  alcohol  and  ether.  It  has  a  characteristic 
musky  odour.  Oxidised  with  dilute  nitric  acid  or  chromyl  chloride, 
metaisocymene  yields  metatoluic  acid  (compare  Paterno  and  Scichilone, 
Abstr.,  1881,  423).  The  author  thinks  that  Etard  has  made  a  slight 
mistake  as  regards  the  chocolate-brown  powder,  CioHu.2Cr03Clj 
{Ber.,  14,  848),  breaking  up,  on  addition  of  water,  into  an  aldehyde, 
chromic  dichloride,  and  chromic  acid  ;  for  he  at  least  found  no  chromic 
acid  present,  and  further  suggests  the  improbability  of  an  aldehyde 
existing  in  presence  of  chromic  acid.  D.  A.  L. 
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Orthoanisidine  and  Amidodimethylquinol.  By  0.  Muhl- 
IIAUSER  (Annalen,  207,  235 — 256). — The  main  object  of  this  research 
was  to  obtain  the  [1:2:4]  trihydroxjbenzene  by  the  oxidation  of 
orthoanisidine  and  removal  of  the  methyl  group.  This  attempt  was 
unsuccessful,  and  the  author  confines  himself  chiefly  to  the  description 
of  orthoanisidine  and  its  derivatives.  Orthoanisidine  was  obtained  by 
heating  a  mixture  of  orthonitro phenol,  potash,  and  methyl  iodide,  dis- 
solved in  wood  spirit,  for  six  hours  on  a  water-bath,  and  reducing  the 
orthonitroaniso'il  thus  produced  by  tin  and  hydrochloric  acid.  Ortho- 
anisidine boils  at  226'5°,  and  gives  a  wine-red  colour  with  sulphuric 
acid  and  potassium  dichromate. 

Orthoanisidine  hydrochloride,  C6Hi(OMe).NH2.HCl,  is  formed  by 
treating  anisidine  with  concentrated  hydrochloric  acid  ;  it  forms  colour- 
less needles,  soluble  in  water  and  alcohol.  The  hydrobromide  is 
similar  in  its  properties.  The  hydriodide  crystallises  in  fine  long 
needles.  The  nitrate  and  acid  sulphate  were  obtained  in  colourless 
crystals,  whilst  the  sulphate  and  oxalate  are  slightly  tinged  with  red, 
and  the  picrate  forms  fine  yellow  needles. 

Acetijlaniside,  C6H4(OMe).NHAc,  obtained  by  heating  anisidine 
with  acetic  anhydride,  melts  at  78°,  and  boils  at  302 — 305°.  Nitro- 
acetylaniside  melts  at  143°,  and  the  dinitro-compound  at  157°  ;  they 
are  separated  by  cold  alcohol,  in  which  the  latter  is  nearly  insoluble. 

Benzoylaniside,  prepared  in  the  usual  manner,  forms  slightly  coloured 
crystals  (m.  p.  595°),  soluble  in  alcohol  and  ether. 

Monoanisylcarbamide,  C6H4(OMe).NH.CONH2,  prepared  in  the 
same  way  as  monophenylcarbamide,  forms  colourless  crystals  (m.  p. 
14l?'5°),  soluble  in  hot  water  and  alcohol. 

Dianisylcarb amide  is  formed  by  passing  carbonic  oxychloride  through 
a  solution  of  anisidine  in  benzene;  it  is  separated  fiom  anisidine 
hydrochloride,  and  purified  by  repeated  crystallisation  from  alcohol. 
The  crystals  melt  at  174".  Monoanisylthiocarbamide  and  dianisyl- 
thiocarbamide  form  white  needles,  melting  at  152°  and  134'5°  re- 
spectively. 

Monomethylanisidine  was  obtained  by  mixing  cooled  anisidine  and 
methyl  iodide  together,  and  gradually  warming  the  mixture.  The 
final  product  was  not  quite  pure ;  it  boiled  at  218 — 220°,  formed  salts 
with  acids,  and  a  platinochloride.  Dimetliylanisidine,  formed  by 
furtiier  heating  witb  methyl  iodide,  is  a  colourless  liquid,  smelling 
like  dimethylaniline.  It  boils  at  210 — 212°,  and  has  a  normal  vapour- 
density  ;  its  platinochloride  is  almost  insoluble  in  water. 

Trimethylanisy  J  ammonium  iodide  was  formed  in  the  preparation  of 
the  dimethyl  compound  in  brilliant  plates.  By  the  oxidation  of  ortho- 
anisidine, a  methoxyquinone,  C6H3(OMe)02,  was  formed  in  yellow 
needles  (m.  p.  138"),  but  in  such  small  quantities  as  to  prevent  a 
further  investigation  of  its  derivatives.  The  author  therefore  endea- 
voured to  arrive  at  the  same  result  from  dimethylquinol,  which  he 
prepared  by  heating  quinol  with  potash  and  methyl  iodide.  It  was 
then  converted  into  nitrodimethylquinol  by  dissolving  it  in  glacial 
acetic  acid,  and  treating  it  with  dilute  nitric  acid.  The  product  re- 
duced with  tin  and  hydrochloric  acid  yields  the  hydrochloride  of 
amidodimethylquinol,  from  which  the  base  is  obtained  in  greenish 
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crystals  (m.  p.  81°).     All  attempts,  however,  to  prepare  a  liydroxy- 
dimethylquinol  from  this  body  were  unsuccessful.  J.  K.  C. 

Salicin.  By  R.  H.  Parkek  (Phanu.  J.  Trans.  [3],  12,  378).— 
Various  discordant  numbers  being  given  for  the  solubility  of  salicin, 
the  author  determined  it  carefully,  and  states  that  it  may  be  taken  as 
1  in  28  for  cold  solution,  1  in  24  if  previously  dissolved  by  heat.  The 
presence  of  glycerol  slightly  diminishes  the  solubility. 

Salicin,  when  heated  to  268°,  either  per  se  or  dissolved  in  glycerol,  is 
decomposed,  yielding  a  brown  resin,  water,  salicylol,  and  other  bodies. 

F.  L.  T. 

Paracholesterin  from  .ffithalium  Septicum.  By  J.  Reinke 
and  H.  RoDKWALD  {Aiinalen,  207,  22i) — 235). — From  the  dried  alco- 
holic extract  of  the  protoplasma  oi  ^thalium  septicum,  ether  separates 
a  brown  oil,  which  solidities  on  standing,  and  may  be  purified  by  re- 
crystallisation  from  ether.  This  substance  in  its  general  properties 
shows  a  strong  resemblance  to  cholesterin  and  isocholesterin,  and  more 
particularly  to  Beneke's  phytosterin.  It  is  easily  soluble  in  chloroform 
and  ether,  and  in  hot  alcohol.  The  chloroform  solution,  when  shaken 
with  concentrated  sulphuric  acid,  is  at  first  coloured  yellowish-brown, 
but  afterwards  changes  to  blue  and  violet,  while  the  sulphuric  acid 
is  gi-adually  coloured  browTi,  with  an  increasing  preen  fluorescence. 
This  reaction  distinguishes  it  from  normal  cholesterin.  Paracholes- 
terin melts  at  IS-t — 13io°,  has  a  specific  rotatory  power  of  —28°,  and 
on  analysis  shows  the  same  chemical  composition  as  cholesterin.  Its 
benzoyl-compound  crystallises  in  thin  tables  with  rectangular  faces, 
and  melts  at  127 — 128°  ;  in  this  respect  it  differs  from  isocholesterin. 
It  shows  great  resemblance  to  phytostej-in  in  everything  but  its 
specific  rotatory  power,  which  is  I'ather  lower  than  that  of  phytosterin. 

J.  K.  C. 

Alky  1- substituted  Amido-acids.  By  H.  Schiff  (Annalen,  210, 
114 — 123). — If  the  glycose  only  is  removed  from  helicin,  the  residue 
consists  of  a  crystalline  body,  which,  on  warming  with  hydrochloric 
acid,  breaks  up  into  salicylic  anhydride  and  the  hydrochloride  of  the 
amido-acid.  Compounds  of  similar  constitution  can  be  easily  formed 
by  the  direct  combination  of  aldehydes  with  amido-acids,  water  being 
eliminated.  In  this  paper  some  such  derivatives  of  amidobenzoic 
acid,  &c.,  are  described. 

By  adding  a  warm  aqueous  solution  of  salicylaldehyde  to  a  5 — 8 
per  cent,  solution  of  [1:3]  amidobenzoic  acid,  [1:2]  hydroxyheiizy- 
leneamidohenzoic  acid,  OH.CgHi.CH  1  N.BzO,  crystallises  out  in  yellow 
needles  (melting  at  190°  to  an  orange-coloured  fluid).  It  (the  under- 
mentioned bodies  also)  is  very  soluble  in  alcohol  and  benzene ;  but  is 
partially  dissociated  by  warm  water.  Salicylaldehyde  forms  a  similar 
body  with  [1:2:5]  amidosalicylic  acid.  An  aqueous  solution  of  the 
hvdrochloride  of  the  amido-acid  is  mixed  with  the  aldehvde  dissolved 
in  soda,  at  50°.  The  body,  COOH.C6H3(OH).N  :  CH.CeH.OH,  crys- 
tallises in  colourless  needles  (m.  p.  245°  with  decomposition),  which 
turn  chrome-yellow  when  dried  in  the  air.  By  mixing  aqueous  solu- 
tion of  arnidobenzoic  and  acetaldehyde,  etliijlideneainidohenzoic  acid, 
CHMeiNBzO,  separates  oat  as  a  white  curdy  mass,  soon  turning  red. 
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It  melts  nrider  boiling  water,  and  by  continuing  the  boiling  gives  off 
carbonic  anhydride,  and  is  gradually  converted  into  a  vivid  red  solid 
mass  (m.  p.  200°),  soluble  in  alcohol,  which  consists  partially  of  salts 
of  ethylidene-amidobenzoic  acid  and  ethylideneaniline,  NPh  I  CHMe. 
Isohutijleneamidohenzoic  acid  ,CHMe2.CH  '.  NBzO,  prepared  from  dilute 
solutions,  crystallises  in  white  slender  needles,  soluble  in  dilute  alkalis  in 
the  cold,  without  decomposition.  When  heated,  it  becomes  red,  softens 
at  130°,  melts  about  145 — 150°,  and  decomposes  completelyat  190°.  The 
ammonium  salt  loses  half  its  ammonia  over  sulphuric  acid ;  the  solution 
of  this  salt  precipitates  barium  and  magnesium  salts  white ;  copper,  pale 
green  ;  nickel,  flesh-coloured  ;  ferric  salts  in  brown  flocks  ;  silver  salts 
on  slightly  warming  white,  but  on  stronger  heating  reduction  sets  in. 

Isoamylidene-amidohenzoic  acid,  CHMe2.CH2.CH  '.  NBzO,  forms  white 
crystalline  flocks,  softening  at  1 00°,  melting  at  130°,  and  decomposing 
above  this  temperature,  giving  off  carbonic  anhydride,  and  yielding 
the  liquid  modification  of  amylideneaniline.  CEnanthaldehyde  and 
amidobenzoic  acid  do  not  combine  so  readily,  for  even  after  heating  at 
120°  for  .some  time,  only  part  of  the  mixture  is  converted  into  cenan- 
thamidobenzoic  acid,  a  viscous  oil.  The  product  from  benzaldehyde  and 
amidobenzoic  acid  could  not  be  obtained  pure.  On  digesting  the  mixed 
alcoholic  solutions  of  equal  weights  of  isatin  and  amidobenzoic  acid 

C  H  - 

with  a  reflux  condenser,  isatamidobenzoic  acid,  NH<^  ro^-^^  '  ^-'^^O, 

crystallises  out  in  a  short  time,  on  cooling  in  hard  yellow  crystals 
(m,  p.  251 — 253°),  scarcely  soluble  in  water,  with  decomposition, 
yielding  phenylimidoisatin.  The  compounds  from  the  aldehydes  of 
the  fatty  acids  give  an  intense  red-violet  coloration  (which  immediately 
disappeai's)  with  concentrated  nitric  acid  which  has  been  coloured 
yellow  with  potassium  dichromate.  Chloi*al  gives  with  amidobenzoic 
acid  a  crystalline  substance,  soluble  in  spirits  of  wine  and  in  water. 
The  behaviour  of  amidocuminic  acid  with  aldehj'des  is  similar  to  that 
of  amidobenzoic  acid,  but  the  products  are  more  stable ;  whilst  amido- 
acetic  acid,  amido-caproic  acid,  tyrosine,  and  asparagine  do  not  give 
derivatives  with  aldehydes  without  the  intervention  of  dehydrating 
agents.     Acetone  does  not  act  directly  on  amidobenzoic  acid. 

D.  A.  L. 
Aldehydosulphites  of  Amido-acids  and  Amines.  By  H. 
SCHIFF  {Anvalen,  "210,  123 — 132). — The  unstable  sulphites  of  the 
amines  and  amido-acids  are  capable  of  forming  stable  neutral  bodies 
with  aldehydes.  If  aqueous  solutions  of  amido-acids,  saturated  with 
sulphurous  acid,  are  shaken  up  with  aldehydes,  the  latter  are  quickly 
taken  up  with  evolution  of  heat,  and  formation  of  very  soluble 
compounds ;  these  solutions  on  evaporation  leave  colourless  syrups, 
which  set  slowly  to  white  crystalline  masses.  With  acids  and  alkalis 
these  bodies  behave  like  the  aldehydesulphites.  Some  of  them  lose 
sulphurous  acid  in  the  desiccator.  Benzaldelujdeamidohenzoic  sulphite, 
COOH.C6H4.NH2  +  H2SO3  +  CeHs.CHO,  partially  separates  <.ut  in 
crystals  from  a  concentrated  solution.  CEnanthamidobenzoic  sulphite  is 
a  similar  body.  (Enanthamidoacetic  sulphite,  C7H14O  +  H2SO3  -+- 
NH2C202Ha,  is  soluble  in  alcohol,  and  insoluble  in  ether.  Benzaldehyde- 
amidoacetic  sulphite,    C2H6NO2  +  H2SO3  +  C7H60,   concentrated  solu- 
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tions  set  to  crystalline  masses.  Ghjcosalicylamidoacetic  sulphite  was  not 
analysed.  Olycosalicyhodmm  sulphite,  (C6HiiOi.O.C6H4.CHO)3NaHS03, 
forms  white  crystalline  hygroscopic  masses.  Isatinamicloacetic  sul- 
phite can  only  be  crystallised  from  its  concentrated  aqueous  solution, 
and  is  very  hygroscopic.  (Enanthamidocaproic  sulphite  could  not  be  crys- 
tjiUised.  Glycosaltci/lamidocaproic  sulphite  crj'stallises  with  great  diffi- 
culty. These  compounds  cannot  be  recrystallised  without  decomposing. 
In  conjunction  with  A.  Piutti,  the  author  has  analysed  some 
analogous  compounds  which  were  prepared  some  years  ago,  and  has 
hence  furnished  some  data  as  regards  their  stability.  There  are  some 
theoretical  considerations.  D.  A.  L. 

Constitution  of  the  Arsonium  and  Phosphoniura  Com- 
pounds, liy  A.  MicnAEMs  and  A.  Link  (Annalni,  207,  VJ'S — 219). 
— Following  the  same  line  of  thought  as  v.  Meyer  in  the  ammonium 
compounds,  the  authors  have  prepared  diphenylmethyl-  and  diphenyl- 
othyl-arsines  and  pliosphines,  and  combined  them  alternately  with 
ethyl  and  methyl  iodide,  the  resulting  arsonium  and  phosphonium 
compounds  being  minutely  compared  in  order  to  ascertain  their 
divergence  or  identity.  They  have  proved  that  the  diphenylethyl- 
methylarsonium  salts  are  identical  in  every  respect  with  those  of 
diphenyl-methylethyl-arsonium,  and  found  that  the  same  law  holds 
good  for  the  phosphonium  compounds,  thus  establishing  the  quiuqui- 
valence  of  phosphorus  and  arsenic  in  these  combinations. 

Starting  from  diphenylchlorai'sine,  prepared  by  dropping  mercury 
diphenyl  into  excess  of  hot  phenyldichlorarsine  and  heating  the  mix- 
ture, the  chlorine  was  replaced  by  ethyl  and  the  diphenylethylarsine 
(b.  p.  320°)  thus  formed  combined  with  methyl  iodide  in  the  cold. 
Diphenylethylmethyl-arsonium  iodide  after  being  purified  by  crystal- 
lisation from  a  weak  alkaline  solution,  forms  white  needles  (m.  p. 
170"),  belonging  to  the  rhombic  system;  it  is  almost  insoluble  in  cold, 
but  easily  in  hot  water.  When  heated,  it  is  decomposed  into  diplienyl- 
methyl-arsine  and  ethyl  iodide. 

Diphenylethylmethyl-arsonium  Platinochloride.  — The  corresponding 
arsonium  iodide  is  decomposed  by  moist  silver  oxide,  an  aqueous 
solution  of  the  hydroxide  being  obtained,  which  exhibits  the  usual 
characteristics  of  arsonium  hydroxides,  and  yields  a  platinochloride, 
soluble  in  boiling  water,  and  melting  at  214°  with  slight  decomposition. 

The  picrate  is  soluble  iu  hot  water,  and  crystallises  therefrom  in 
yellow  needles  (m.  p.  9.5").  Diphenylmethyl-arsine,  prepared  like 
ethyl-arsine,  boils  at  306°,  and  combines  with  ethyl  iodide  to  form 
diphenylmethylethyl-arsonium  iodide,  which  exhibits  identically  tlie 
same  properties  as  the  iodide  obtained  from  diphenylethyl-arsine  :  it 
crystallises  in  the  rhombic  system,  showing  the  same  faces  and  angles, 
has  the  same  solubility  in  water,  and  decomposes  on  heating  into  the 
same  products  (m.  p.  170°).  The  platinochloride  and  picrate  are  also 
identical  with  those  of  diphenylethylmethyl-arsonium.  In  a  similar 
manner  were  prepared  diphenyldimethyl-arsonium  iodide  in  white 
crystals  (m.  p.  109°),  and  the  corresponding  platinochloride  (m.  p. 
219^).  Monophenyldimethyl-arsine  (b.  p.  200°),  prepared  'by  the 
action   of   zinc   methyl  on  phenyldichlorarsine,    forms   a   crystalline 
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iodide  with  methyl  iodide   (m.  p.  244°)  :  the  corresponding  platino- 
chloride  melts  at  219°. 

I) Iphenylclilorophosjphine  was  prepared  by  heating  phosphenyl 
chloride  with  mercury  diphenyl :  it  is  a  colourless  oily  liquid,  sp.  gr. 
1*229  at  15° ;  b,  p.  320°.  It  oxidises  easily  in  moist  air  to  diphenyl- 
phosphinic  acid.  By  treating  it  with  zinc-methyl,  diphenylmethylphos- 
phine  is  obtained  as  a  colourless,  oily,  strongly  smelling  liquid  (b.  p. 
284"),  which  absorbs  oxygen  rapidly.  It  combines  easily  with  methyl 
iodide,  forming  diphenyldimethyl-phosphonium  iodide  in  needles 
(m.  p.  241"),     The  corresponding  platinochloride  melts  at  218°. 

Diphenylmethylethyl-phosphonium  iodide  prepared  from  the  above 
phosphine  crystallises  in  the  rhombic  system  (m.  p.  181°) :  the  corre- 
sponding hydroxide,  chloride,  and  platinochloride  were  also  prepared, 
the  latter  melting  at  220°.     The  picrate  melts  at  86°. 

Diphenylethylphosphine  (b.  p.  293°),  obtained  like  the  methyl  com- 
pound, exhibits  similar  properties.  From  ethyl  iodide  the  diphenyl- 
diethylphcsphonium  compounds  are  obtained,  possessing  the  usual 
characteristics ;  the  iodide  melts  at  204°,  and  the  platinochloride  at 
218".  With  methyl  iodide,  diphenylethylmethyl-phosphonium  iodide 
is  formed  in  crystals  belonging  to  the  rhombic  system,  melting  at  181°, 
and  in  its  other  properties  and  those  of  its  derivatives,  showiag  a  com- 
plete identity  with  those  of  the  diphenylmethylethyl-phosphonium 
salts.  Hence  it  is  clear  that  when  the  same  number  of  the  same 
organic  radicals  are  present,  the  properties  of  the  arsonium  and  phos- 
phonium  compounds  are  independent  of  the  position  of  the  radicals  in 
the  group.  It  is  then  in  the  highest  degree  probable  that  the  ele- 
ments of  the  nitrogen  group  are  pentavalent  in  these  compounds. 

J.  K.  C. 

Pyroxanthin.  By  H.  B.  Hill  {Am.  Cliem.  J.,  3,  332—839).— 
This  substance,  discovered  by  Scanlan  (1835)  in  the  residue  obtained 
in  preparing  methyl  alcohol  from  crude  wood-spirit  by  means  of  lime, 
was  further  studied  in  1836  by  Apjohn  and  Gregory  (Annalen,  21, 
143),  who  deduced  from  their  analyses  the  formula  C21H18O4.  Gmelin 
(Handbook,  Engl.  Ed.,  7,  157)  suggested  the  formula  doHgO,  but  did 
not  support  it  by  any  experimental  evidence.  The  author  of  the  pre- 
sent paper  has  obtained  two  well-defined  bromine-derivatives,  from 
whose  composition  he  deduces  for  pyroxanthin  the  formula  CisHijOs. 

Pyroxanthin  is  the  chief  constituent  of  the  yellow  flocculent  preci- 
pitate formed  by  the  action  of  alkalis  on  the  crude  furfural  obtained 
in  the  dry  distillation  of  wood  (p.  296).  After  the  portion  of  this 
crude  furfural  which  volatilises  with  steam  has  been  distilled  off, 
there  remains  a  red  viscous  oil  which  partly  solidifies  on  cooling ;  and 
on  treating  the  semi-solid  mass  with  small  quantities  of  cold  alcohol, 
the  red  oil  dissolves,  while  the  greater  part  of  the  pyroxanthin  is  left 
behind  in  minute  crystals.  These,  having  been  well  washed  with  cold 
alcohol,  are  crystallised  from  boiling  alcohol,  best  with  addition  of  bone- 
black,  till  the  substance  has  a  clear  bright  orange-yellow  colour. 

Pyroxanthin  is  quite  insoluble  in  water,  and  very  sparingly  soluble 
in  ether  and  in  carbon  sulphide ;  in  hot  alcohol,  benzene  or  glacial 
acetic  acid,  it  dissolves  abundantly,  and  crystallises  in  well-developed 
forms   on   cooling.      From  alcohol,  it  crystallises   in  small  brilliant 
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orange-yellow  needles  with  blue  reflex ;  from  benzene  in  rather  lai^e 
reddish-yellow  monoclinic  prisms ;  from  glacial  acetic  acid  in  flat 
radiate  needles  formed  by  the  development  of  the  prism  in  the  direc- 
tion of  the  orthodiagonal,  a  :  6  :  c  =  2748:  1  :  1413.  Angle  ac  = 
87°  5G'.     Observed  faces,  coP,  ooPdb,  -|-  Feb,  -Feb,  OP. 

Pyroxanthin  melts  at  162°,  and  volatilises  with  partial  decomposi- 
tion at  a  higher  temperature,  but  may  be  readily  sublimed  by  careful 
heating  in  a  stream  of  hot  air.  It  dissolves  in  strong  sulphuric  acid 
with  a  deep  purple  colour,  in  hydrochloric  or  hyditjbromic  acid  with  a 
crimson  colour,  and  is  precipitated  by  water  from  these  solutions 
apparently  unchanged.  It  is  quite  insoluble  in  aqueous  alkalis,  and  is 
merely  carbonised  by  melting  potash.  Bromine  attacks  it  strongly, 
and  under  certain  conditions  forms  well  crystallised  products. 

Dibroniopyroxanthtn  tetrahromide,  C6HioBr203,Br4,  is  formed  on 
adding  3i  parts  bromine  diluted  with  an  equal  weight  of  carbon  sul- 
phide to  ])yroxanthin  suspended  in  ten  times  its  weight  of  the  same 
liquid ;  and  on  leaving  the  deep-red  solution  to  itself  for  24  hours, 
and  then  distilling  oif  the  solvent,  the  tetrahromide  separates  in  small, 
brilliant,  colourless  triclinic  prisms,  which  may  be  purified  by  washing 
with  ether.  When  heated,  it  decomposes  below  lUO°,  with  carbonisa- 
tion and  evolution  of  hydrogen  bromide.  It  is  very  slightly  soluble 
in  ether  and  in  carbon  bisulphide,  easily  in  boiling  benzene  or  chloro- 
form, the  greater  part  sepai^ating  out  on  cooling.  In  cold  alcohol  or 
glacial  acetic  acid  it  is  but  sparingly  soluble,  but  dissolves  on  warm- 
ing, with  decomposition,  forming  a  yellow  solution.  Strong  sulphuric 
acid  carbonises  it  on  heating.  Exposed  to  bromine-vapour,  it  deli- 
quesces rapidly,  forming  a  dark  syrup  which  gradually  solidifies  over 
lime  in  a  vacuum ;  the  product  does  not,  however,  appear  to  be  of 
definite  composition. 

Dibroinopyruxanthin,  CuHioBr^Os,  is  best  prepared  by  boiling  the 
tetrahromide  with  absoluto  alcohol,  and  adding  zinc-dust  or  finely 
powdered  antimony.  It  dissolves  readily  in  hot,  sparingly  in  cold 
alcohol,  easily  in  ether  or  carbon  bisulphide,  very  easily  in  benzene, 
glacial  acetic  acid  or  chloroform,  and  crystallises  from  the  last-mentioned 
solvent  in  large  compact  twinned  monoclinic  crystals,  which  are 
dichroic.  Strong  sulphuric  acid  dissolves  it,  forming  a  deep  blue 
solution  from  which  water  throws  down  a  yellow  precipitate  appa- 
rently consisting  of  the  unchanged  substance.  When  quickly  heated 
on  platinum  foil,  it  melts  to  a  perfectly  clear  liquid,  but  decomposes  and 
carbonises  Avhen  the  temperature  is  more  gradually  i-aised :  hence  its 
melting  point  cannot  be  determined.  A  solution  of  dibromopyroxan- 
thin  in  carbon  bisulphide  mixed  with  bromine  gradually  deposits 
crystals  of  the  tetrahromide.  Dibromopyroxanthin  does  not  appear 
to  be  formed  in  the  free  state  by  treating  pyroxanthin  with  quantities 
of  bromine  less  than  sufficient  to  form  the  tetrahromide,  the  solutions 
thus  obtained  yielding  on  evaporation  nothing  but  indefinite  pro- 
ducts. H.   W. 

Fruit  of  Omphalocarpum  Procera.  By  W.  A.  H.  N'ayloe 
(Phann.  J.  Trans.  [3J,  12,  478 — 4S0). — To  determine  whether  the 
proximate  principles  of  the  Omphalocarjjum  are  allied  to  those  of  the 
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order  TernstroemiacecB  or  Sapotacece,  the  following  research  was  under- 
taken : — 

When  dried  at  54°  C.  the  fruit  loses  50  per  cent.,  and  its  poricarp 
yields  to  benzene  a  viscid  amber-coloured  resin  partially  soluble  in 
alcohol  (sp.  gr.  0-795). 

The  insoluble  portion  melts  at  90°,  and  from  its  properties  appears 
to  be  a  conrjener  of  gutta. 

The  soluble  portion  is  a  pale  orange-  or  amber-coloured  resin,  closely 
corresponding  in  its  reactions  and  general  characters  viiih.  fluaoil,  one 
of  the  products  of  the  oxidation  of  gutta-percha. 

The  portion  insoluble  in  benzene  is  partially  soluble  in  alcohol  (80 
per  cent.),  and  this  soluble  portion  is  again  only  partially  dissolved  by 
alcohol  (sp.  gr.  0'795). 

The  portion  insoluble  in  strong  alcohol  consists  of  («)  a  wax,  m.  p. 
59°,  soluble  in  chloroform,  ether,  benzene,  and  cold  strong  alcohol, 
also  in  boiling  potash,  from  which  it  is  precipitated  on  adding  an 
acid ;  (h)  a  glucoside,  a  yellow  amorphous  powder  soluble  in  alcohol 
and  water,  and  imparting  to  the  latter  a  soap-like  froth,  but  insoluble 
in  ether;  when  treated  with  hydrochloric  acid,  it  yields  glucose  and  a 
body  having  the  properties  of  sapogenin.  The  glucoside  itself  pos- 
sesses properties  analogous  to  sapofiin,  but  its  greater  solubility  in 
alcohol  seems  to  associate  it  with  monesin. 

The  fruit  also  contains  a  neutral  principle,  to  which  the  name 
Omphalocarpin  is  given,  soluble  in  alcohol,  less  so  in  water,  and  still 
less  in  chloroform  and  ether ;  it  crystallises  from  boiling  alcohol  in 
silky  needles,  which  are  free  from  nitrogen ;  treated  with  warm  sul- 
phuric acid  it  yields  a  rich  purple-crimson  colour.  Besides  omphalo- 
carpin the  plant  contains  a  bitter  principle  resembling  cinchona-red 
in  appearance.  It  is  insoluble  in  ether  and  chloroform,  but  is  readily 
dissolved  by  potash,  from  which  solution  it  is  precipitated  on  addition 
of  an  acid.  Finally,  this  fruit  contains  an  organic  acid  very  soluble 
in  alcohol  and  water,  probably  malic  acid. 

The  seeds  yield  a  bland  fixed  oil  capable  of  saponification,  yielding 
an  acid  melting  at  32°  and  soluble  in  ether. 

No  alkaloid  was  found  in  either  the  pericarp  or  the  seeds. 

These  results  lead  to  the  conclusion  that  0.  procera  is  more  closely 
allied  to  the  Sapotacece  than  to  the  Ternstroemiacece.  L.  T.  O'S. 

Blue    Colouring    Principle    of    Thevetia    Nereifolia.      By 

C.  I.  H.  Warden  (Pharm.  J.  Trans.  [3],  12,  417— 418).— Some 
kernels  of  the  above  fruit,  from  which  the  oil  had  been  removed  by 
pressure,  were  extracted  with  alcohol,  and  the  thevetin,  a  poisonous 
glucoside,  removed  from  the  filtrate  by  concentration  and  filtration ; 
the  dark  mother- liquor  was  repeatedly  agitated  with  chloroform,  then 
neutralised  with  sodium  carbonate,  shaken  up  with  ether,  and  the 
dissolved  ether  removed  by  exposure  to  air ;  basic  lead  acet?te  was 
now  added  in  slight  excess,  the  dai-k  brown  precipitate  filtered  off, 
and  the  bulk  of  the  lead  removed  from  the  filtrate  by  tannin,  the 
last  traces  by  sulphuretted  hydrogen ;  the  amber-coloured  filtrate 
evaporated  to  dryness  on  the  water- bath  contained  the  pseudo-indican 
contaminated  with  thevetin  and  extractives.     The  further  purification 
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of  the  pfieudo-indican  was  not  proceeded  with.  It  is  a  non-crystalline 
bri<?ht  yellow  transparent  and  slightly  hygroscopic  solid,  easily  pul- 
verisable.  It  dissolves  readily  in  water  and  in  ethyl,  methyl  and 
amyl  alcohols.  It  has  a  neutral  reaction  and  an  unplea.sant  taste,  but 
neither  bitter  nor  acid.  Concentrated  hydrochloric  acid  produces  an 
almost  immediate  bright  blue  coloration  in  its  aqueous  solution ;  the 
dilute  acid  only  on  heating,  blue  flocks  separating.  Glucose  was 
detected  in  the  colourless  filtrate. 

Thetietin.hlne  when  dry  is  a  dark  amorphous  insoluble*  powder.  It 
forms  a  dirty  brown  solution  in  sulphuric  acid,  precipitated  blue  by 
water.  In  hydrochloric  acid,  it  forms  a  bluish-green  solution,  not 
precipitated  by  water  in  the  cold,  but  blue  flocks  separate  on  heating. 
It  dissolves  in  cold  glacial  acetic  acid,  also  in  soda,  pota-sh,  and 
ammonia,  and  is  precipitated  from  the  latter  on  adding  an  acid.  It 
is  reailily  soluble  in  ethyl  and  methyl  alcohols,  only  slightly  in  amyl 
alcohol  and  benzene,  not  at  all  in  ether,  carbon  bisulphide,  turpentine 
or  chloroform.  Reducing  agents  have  no  apparent  effect  on  it,  but 
the  colour  is  at  once  destroyed  by  oxidising  agents. 

In  cases  of  poisoning  by  this  fruit,  which  occur  occasionally  in 
India,  tlie  author  considers  that  the  thevetin-blne  reaction,  applied  to 
the  amyl  alcohol  extract  of  the  alcoholic  extract  of  the  stomach  or 
vomit,  might  be  useful.  F.  L.  T. 

Two  New  Vegetable  Dye  Stuffs.  By  Savtgnt  and  Collineau 
(Chem.  Centr.,  1881,  703 — 704). — Alnein  occurs  in  the  alder,  birch, 
beech,  &c.,  and  especially  in  all  plants  whose  sap  contains  gallic  acid  and 
tannin.  Prepared  from  these  plants  by  various  processes,  it  is  a  more 
or  less  golden-yellow  substance,  unaltered  by  dilute  acids  ;  all  soluble 
alkalis,  however,  inci-ease  the  intensity  of  the  dye  colour.  From 
solutions  of  alnein,  lead  salts  separate  a  dark  brown  flocculent  pre- 
cipitate, tin  salts  a  salmon,  iron  and  copper  grey  precipitates,  the 
colour  of  which  varies  with  the  salt  used.  In  its  reactions,  alnein 
resembles  cachou,  but  surpasses  it  in  the  more  intense  action  of  alkalis 
on  it,  and  its  greater  colouring  capacity ;  further  alnein  is  a  pure 
compound,  whilst  cachou  is  a  mixture  of  various  substances. 

Ericin  occurs  in  the  Erica  vulgaris,  but  in  larger  quantities  in  the 
branches  of  various  species  of  poplar.  The  intensity  of  the  ericin 
colouring  matter  is  increased  by  soluble  alkalis.  Iron  salts  separate 
from  solutions  of  ericin  a  bronze-green  precipitate,  tin  salts  a  golden- 
yellow  gum,  and  copper  salts  give  a  green  coloration,  Ericin  com- 
bines readily  with  the  aniline  dyes.  V.  H.  V. 

/^Lutidine.  By  C.  G.  Williams  (Chem.  News,  44,  307—308).— 
The  author  claims  priority  over  the  results  of  Butlei-ow  and  Wisch- 
negradsky  (Bull.  Soc.  Chivi.,  June,  1880),  and  0.  de  Coninck  (Bull.  Soc. 
Chim.,  1880,  120)  on  the  action  of  alkalis  on  cinchonine.  A  further 
research  ou  /J-lutidine,  one  of  the  alkaloids  obtained  by  the  action  of 
potash  on  cinchonine,  has  given  the  following  results : — 

Action  of  Sodium. — When  /3-lutidine  is  boiled  with  sodium,  a  violent 
reaction  takes   place,  the  mixture  assumes  a  yellowish- brown  colour. 
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and,  after  standinpf  and  being  poured  into  water,  a  lieavy  brown  oil 
separates  out,  which  is  soluble  in  hydrochloric  acid,  and  when  fraction- 
ally precipitated  with  platinum  chloride  yields  six  precipitates. 

Precipitate.  Per  cent.  Pt.       Agreeing  with  formula.         Per  cent.  Pt. 

I.  Brown 25'28         2(CuH,8N-,)HCl,PtCl4,         24-61 

or  if  higher  polymer  is  formed 

II.  Fawn  (foloured  24-82  „  — 

III.  26-40  — 

rV.  27-57  —  — 

V.  and  VI  30-28  —  — 

I  and  II  consist,  therefore,  of  the  di-/3-lutidine  platinochloride,  or 
if  a  higher  homologue  is  formed,  tetra-/?-lutidine  platinohydro- 
chloride.  Mono-dilutidine platinochloride  (Ci4H]8N2)HCl,PtCl4,  requires 
33-53  per  cent,  platinum,  the  other  precipitates,  therefore,  appear  to 
be  mixtures  of  this  compound  with  the  former. 

In  a  second  preparation,  the  oil  was  separated  into  four  fractions 
boiling  from  180  to  300°.  The  last  fraction  (boiling  above  300°)  when 
dissolved  in  hydrochloric  acid,  yielded  four  precipitates  with  platinum 
chloride. 

A  greeing  -with  formula.        Per  cent.  Pt. 
C28H36K4,HCl,PtCl4  24-61 

C,4HigN2,3HCl,PtCl4  29-84 

The  formula  of  this  last  precipitate  is  to  be  confirmed  by  further 
research. 

Unlike  quinoline,  /3-lutidine  is  not  polymerised  by  sodium-amalgam. 

In  presence  of  toluene,  sodium  converts  |S-]utidine  into  two  products, 
a  solid  and  a  liquid.  The  hydrochloride  of  the  solid  gives  two  pre- 
cipitates with  platinum  chloride. 


Precipitate. 

Per  cent.  Pt. 

I. 

Lost 

II. 

24-69 

III. 

26-48 

IV. 

29-60 

Precipitate. 

Per  cent.  Pt. 

Agreeing  with  formula. 

Per  cent.  Pt. 

I. 

.  25-30 

— 

— 

II. 

33-33 

Cx4H:8N2,HCl,PtCl4. 

33-63 

The  liquid  gives  results  similar  to  those  obtained  before,  26-14  and 
30-69  per  cent.  Pt.  yS-lutidine  is,  therefore,  polymerised  by  sodium 
with  formation  of  at  least  two  substances. 

(3-lMtidine  and  Silver  Nitrate. — When  added  to  silver  nitrate, 
(S-lutidine  forms  a  white  curdy  precipitate,  soluble  in  alcohol,  from 
which  it  is  precipitated  by  water  in  glittering  crystals.  It  has  the 
formula  3(C;H9N),AgN03. 

fi-Lididine  Hydrochloride  and  Uranyl  Chloride. — Lutidine  hydro- 
chloride unites  with  uranyl  chloride  to  form  the  yellow  compound, 
2(C7H9N,HCl),U202Cl2. 
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^-Lntidine  Sulphate  and  Uranyl  SulpJiate. — A  yellow  crystalline 
body.  2(C7H9N)HoS04,U202,3SO,. 

^-Lididine  Picrates. — On  adding  iS-lutidine  to  a  boiling  solution  of 
picric  acid,  an  oil  separates  oat,  which  solidifies  on  cooling.  On  dis- 
solving this  mass  in  boiling  water  and  leaving  it  to  cool,  yellow  needles 
of  lutidine  picrate,  C6H2(H.C7H9N)3N03.0,  separate  out. 

Action  of  Chlorine  on  ^-Lutidine. — By  treating  jS- lutidine  with  iodine, 
and  passing  chlorine  through  the  mixture  at  100°,  a  reddish-brown 
liquid  is  obtained.  On  fractionation,  the  portion  boiling  below  220°, 
after  being  treated  with  soda  and  hydrochloric  acid,  filtered  from  an 
insoluble  green  substance,  and  adding  platinum  chloride  to  the  filtmte, 
yields  a  granular  precipitate  of  trichlor-y3-lutidine  platinochloride, 
(C7H6C]3N.HCl2),PtCU.  L.  T.  O'S. 

Behaviour    of   Cinchomeronic    Acid    on    Heating.    By    S. 

HooGEWEKKK  and  W.  v.  Dorp  {Annalen,  207,  219 — 228). — As  pre- 
viously shown  (Annale7i,  204,  113),  cinchomeronic  acid  when  heated 
decomposes  into  7-pyridinecarboxylic  and  nicotic  acids.  In  order  to 
prepare  large  quantities,  the  cinchomeronic  acid  is  heated  to  its  melt- 
ing point,  and  kept  at  this  temperature  until  the  evolution  of  carbonic 
anhydride  ceases ;  it  is  then  quickly  distilled ;  the  distillate  is  dissolved 
in  boiling  water,  and  on  cooling,  the  7-pyridinecarboxylic  acid  separates 
out ;  the  mother-liquor,  after  one  or  two  more  separations  by  gradual 
evaporation,  finally  contains  a  mixture  of  the  two  acids ;  it  is  then  evapo- 
rated to  dryness,  and  the  pulverised  residue  dissolved  in  warm  absolute 
alcohol ;  hydrochloric  acid  gas  is  then  passed  into  this  solution,  until 
it  is  no  longer  absorbed.  After  some  time  nearly  the  whole  of  the 
nicotic  acid  separates  out  as  hydrochloride ;  this  is  dissolved  in  water, 
neutralised  with  ammonia,  and  precipitated  with  copper  acetate  ;  the 
copper  salt  is  then  decomposed  by  sulphuretted  hydrogen,  and  the 
nicotic  acid  purified  by  one  or  two  crystallisations. 

The  same  decomposition-products  can  also  be  obtained  from  tri- 
carbopyridinic  acid,  but  the  yield  is  not  so  good. 

7-Pyridincarboxylic  acid  separates  from  water  in  crystalline  masses, 
which  by  careful  heating  may  be  sublimed  without  melting ;  they  melt 
with  partial  decomposition.  With  hydrochloric  acid,  a  compound  is 
formed  in  fine  crystals  belonging  to  the  monosymmetrical  system,  the 
measurements  of  which  agree  in  most  points  with  those  made  by 
Brezina  on  isonicotic  acid.  The  calcium  salt  crystallises  in  slender 
needles.  The  platinochloride  forms  fine  orange  crystals  belonging  to 
the  monosymmetrical  system  (according  to  Brezina,  asymmetrical),  the 
relation  of  the  axes  being  1'497  :  1  :  1*602;  f3  =  74°  1'.  The  crystals 
contain  2  mols.  H2O.  From  the  reactions  and  derivatives  of  isonicotic 
acid,  prepared  by  Weidel  and  Herzig  (Monafsh.  f.  Chem.,  1,  1),  it  is 
believed  to  be  identical  with  7-pyridinecarboxylic  acid.  The  nicotic 
acid  obtained  by  this  process  melts  at  225°,  and  sublimes  without  de- 
composition ;  its  calcium  salt  is  soluble,  and  contains  5  mols.  H2O :  a 
platinochloride  has  also  been  obtained,  J.  K.  C. 

Codeine.  By  E.  v.  Gerichten  (Avnalen,  210,  105 — 114). — When 
finely  powdered  codeine  (dried  at  120")  is  added  gradually  to  excess 
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of  phosphorus  pentachloride  diluted  with  about  five  times  its  weight 
of  phosphorus  oxychloride,  a  reaction  takes  place,  with  evolution  of 
small  quantities  of  hydrochloric  acid.  The  product  is  poured  into 
Avater,  dissolved  up,  filtered,  precipitated  with  ammonia,  the  precipitate 
dried  over  sulphuric  acid,  dissolved  in  alcohol,  and  finally  recrjstallised 
from  light  petroleum.  It  has  the  formula  Ci8H2oClN02,  and  crystallises 
in  beautiful  colourless  leaflets  with  mother-of-pearl  lustre  (m.  p.  147 
— 148,  to  a  brown-red  fluid)  ;  easily  soluble  in  alcohol,  ether,  benzene, 
moderately  in  light  petroleum  ;  insoluble  in  water.  It  is  precipitated 
from  the  solutions  of  its  salts  both  by  sodium  carbonate  and  bicar- 
bonate, and  by  ammonia,  or  potash  solution.  With  dilute  acids,  it 
behaves  like  a  weak  base.  When  warmed  with  dilute  hydrochloric 
ficid,  it  melts  to  a  viscid  mass,  and  then  dissolves  ;  by  concentrating 
this  solution,  a  thick,  viscid,  colourless  syrup  of  the  hydrocJdoride 
is  obtained,  which  dries  to  a  glassy  mass.  The  platinochloride 
(Ci8H2oClN02.HCl)2,PtCb,  is  a  very  unstable  yellow  precipitate  be- 
coming brown-black  when  dried  at  100°. 

By  mixing  1  mol.  codeine  (dried  at  110°)  quickly  with  2  to  3  mols. 
phosphorus  pentachloride,  and  then  bringing  the  mixture  into  phos- 
phorus oxycliloride,  a  violent  reaction  takes  place,  and  hydrochloric  acid 
is  freely  evolved  ;  the  reaction  is  completed  by  warming  at  60  to  70°. 
nigher  temperature  is  to  be  avoided,  for  at  100°  the  solution  turns 
brown,  and  methyl  chloride  is  given  off :  the  product  is  poured  into  a 
large  quantity  of  water,  and  ammonia  gradually  added,  keeping  the 
solution  cool.  The  precipitate  is  purified  by  dissolving  in  hydro- 
chloric acid,  reprecipitating,  &c.  This  base,  Ci6Hi»Cl2N02,  crystallises  in 
dense  colourless  (apparently)  rhombic  prisms,  with  diamond-like 
lustre,  melting  at  196 — 197"  to  a  brown  liquid  ;  if  heated  higher, 
hydrochloric  acid  is  evolved.  It  is  insoluble  in  water,  easily  soluble  in 
alcohol,  ether,  chloroform,  benzene,  somewhat  less  so  in  light  petroleum. 
It  is  precipitated  from  solutions  of  its  salts  by  soda  or  potash,  by  the 
carbonates  of  sodium,  and  by  sodium  acetate.  When  heated  with  soda- 
lime,  it  gives  a  pyridine  odour. 

The  liydrodiloride  crystallises  in  concentric  groups  of  needles,  less 
soluble  in  cold  water  than  codeine  hydrochloride.  It  has  water  of 
crystallisation  which  is  not  completely  removed  at  110^.  At  about 
160 — 170°,  it  decomposes,  turning  brown,  and  giving  off  hydrochloric 
acid.     Ferric  chloride  colours  its  aqueous  solution  red-brown. 

The  platlnochloride,  (CifeHi9Cl2N02,HCl)2,PtCl4,  forms  light  yellow 
microscopic  teedles. 

On  one  occasion,  when  preparing  this  base  from  codeine,  the 
author  obtained  a  base  crystallising  from  light  petroleum  in  needles 
(m.  p.  124°)  ;  the  hydrochloride  is  beautifully  crystalline,  and  melts 
at  180°,  with  decomposition  at  200°;  the  fused  mass  quickly  turns 
brown. 

By  treating  codeine  with  bromine-wat«r,  the  author  prepared  bromo- 
codeine  (m.  p.  161 — 162°),  CisH.oBrNOs,  and  by  the  action  of  phos- 
]  ihorus  pentachloride  on  this  body  (using  the  method  adopted  in  making 
the  base  C18H20CINO2),  he  obtained  a  compound,  CieHigBrCINOj, 
crystallising  in  dense  colourless  prisms  (m.  p.  131°),  soluble  in  alcohol 
and  ether,  less  so  in  light  petroleum.    When  heated  with  sulphuric  acid, 
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it  dissolves  to  a  green-brown  solution,  wbich  tarns  blue  when  poared 
into  water,  and  green  on  the  addition  of  alkali.  With  dilate  acids,  it 
behaves  like  the  body  CieHjoClNOj.  The  hydrochloride  is  a  syrup ;  the 
platiTWchloride,  (Ci8H,9BrClNOv,HCl)j,PtCU,  forms  orange-yellow  flocks. 
This  base  is  easily  precipitated  from  the  solations  of  its  salts.  In  a 
similar  way  clilorocodeine  (m.  p.  178°)  and  nitrocodoino  (m.  p.  212 — 
214°)  yield  bases  witli  phosphorus  pentachloride,  in  which  hydroxyl  is 
replaced  by  chlorine.  The  base  formed  in  the  first  case  is  not  identical 
with  the  body  CisHigCljNOj,  described  above. 

These  reactions  form  a  fn^sh  proof  that  codeine  contains  a  hydroxyl 
group.  D.  A.  L. 

Cotamine.  By  E.  v.  Gkrichtbk  (Annalen,  210,  79 — 105). — 
When  apophyllic  acid  is  heated  with  hydrochloric  acid  to  240°,  methyl 
is  eliminated,  with  production  of  a  pyridinedicarboxylic  acid ;  it 
has  therefore  been  looked  upon  as  a  monomethylpyridino  dicarboxy- 
late.  The  author  objects  to  this  conjecture  for  several  reasons,  and 
from  the  results  of  experiments,  and  especially  the  formation  of  the 
ammonium  base,  described  in  this  paper  and  on  previous  occasions,  he 
thinks  that  apophyllic  acid  is  a  lactide  or  beta'ine  of  this  constitution : 

CsH,NMe(C00H)<^(5^>. 

Bromotarconine  is  best  prepared  by  gradually  adding  an  aqueous 
solution  of  cotamine  hydrochloride  to  hydrobromic  acid  containing  an 
excess  of  free  bromine,  and  drying  and  heating  to  1(50°  the  hydrobro- 
mido  of  bromotarconine  dibromido  thus  produced.  The  bromotarco- 
nine is  purified  by  recrystallisation,  Ac.  In  this  way  the  yield  is  from 
18  to  20  per  cent,  of  the  pure  narcotine  used.  Bromotarconine  is  a 
weak  base ;  it,s  salts  are  decomposed  by  water,  and  their  solutions 
have  an  acid  reaction.  The  hydrochloride  forms  long  pale  yellow  silky 
needles.  The  platinochloride  crystallises  from  hot  concentrated  hydro- 
chloric acid  in  long  silky  orange-red  needles. 

By  oxidation  with  chromic  acid,  bromotarconine  gives  bromoform 
and  apophyllic  acid.  This  shows  that  bromotarconine  has  a  methyl 
group,  and  that  the  bromine  is  not  in  the  pyridine  nucleus.  By  the 
action  of  bromine  on  bromotarconine  in  sealed  tubes  at  120°,  blue-green 
flocks  of  the  hydrobromide  of  a  base  are  formed,  which  gives  a 
magenta  solution  in  soda,  but  which  is  reprecipitated  in  insoluble 
brown  flocks  on  standing,  the  solution  at  the  same  time  being 
decolorised  :  this  base  was  not  further  examined ;  in  the  filtrate  from 
this  base,  bromapopbyllic  acid  is  found.  By  adding  bromine  to  an 
aqueous  solution  of  bromotarconine  hydrochloride  as  long  as  the 
yellow  precipitate  is  redissolved  either  on  standing  or  on  warming, 
and  the  solution  is  blue-green,  cuprine  is  produced  ;  if  more  bromine 
is  now  added,  a  yellow  precipitate  gradually  forms,  which  remains 
many  hours  undissolved.  By  further  addition  of  bromine,  we  obtain 
bromapopbyllic  acid,  and  finally  dibromoapophylline  hydrobromide, 
which  is  the  last  intermediate  product  between  pyridine  and  bromo- 
tarconine in  the  action  of  bromine  on  the  latter  body. 

The  yellow  product  formed  above  is  too  unstable  to  be  purified ;  it 
decomposes  even  while  drying  over  sulphuric  acid, 
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Cuprine,  CoaHuNjOe,  separates  from  the  deep- blue  solution  of  its 
liydrobromide  on  adding  sodium  carbonate,  in  copper-like  masses 
of  needles,  soluble  in  water  and  alcohol  to  green  solutions,  in- 
soluble in  ether.  It  dissolves  in  dilute  acids  with  a  deep-blue  colour, 
with  strong  acids  it  gives  brown-red  solutions,  which  turn  to  a 
beautiful  blue  on  dilution.  Heated  to  280°,  it  decomposes,  swelling 
up,  and  giving  off  an  odour  of  pyridine.  It  is  a  very  weak  base.  Its 
salts  are  decomposed  by  alkaline  bicarbonates,  the  base  being  precipi- 
tated in  crystalline  flocks,  which  have  a  copper-like  lustre  by  reflected 
and  a  green  colour  by  transmitted  light. 

The  hydrochloride  forms  concentric  groups  of  needles,  which  have  a 
brownish-yellow  metallic  lustre,  and  lose  water  over  sulphuric  acid. 
They  dissolve  very  readily  in  cold  water  with  fine  blue  colour,  and  give 
with  concentrated  hydrochloric  acid  a  brown-red  coloration,  which  by 
gradually  diluting  becomes  first  violet  and  then  blue.  The  hydi'o- 
chloric  acid  goes  off"  at  110°,  leaving  the  dry  base.  The platinochloride 
is  precipitated  in  deep  blue  flocks  from  the  blue  solution  of  the  hydro- 
chloride. 

Cuprine  differs  from  the  other  bases  already  obtained  from  bromo- 
tarconine,  viz.,  tarnine,  cupronine,  and  narceine,  in  its  behaviour  with 
concentrated  sulphuric  acid ;  the  others  are  all  easily  attacked,  whilst 
cuprine  simply  dissolves  to  brown-red  solution,  which  on  diluting 
gives  first  the  violet  and  then  the  blue  colour  of  the  cuprine  salts. 
On  adding  bromine- water  to  the  aqueous  solution  of  the  hydrochloride, 
the  blue  colour  changes  to  yellow.  Bromapojphyllic  acid,  C8H6BrN04 
-j-  2H20,  from  the  reaction  described  above,  is  purified  by  recrystallisa- 
tion,  &c. ;  it  then  forms  dense  colourless  prisms  (m.  p.  204 — 205° 
with  violent  evolution  of  gas  and  blackening),  which  lose  their 
2  mols.  H2O  at  100°  and  effloresce.  It  is  soluble  in  hot,  somewhat 
more  so  in  acidulated,  but  only  sparingly  in  cold  water,  moderately  in 
hot,  but  scarcely  at  all  in  cold  alcohol.  It  is  precipitated  in  slender 
needles  from  its  alcoholic  solution  on  the  addition  of  ether,  and  from 
its  aqueous  solution  by  the  addition  of  alcohol  and  ether.  It  gives 
precipitates  neither  with  silver,  lead,  nor  copper  salts,  and  does  not  give 
colour  reactions  with  ferrous  sulphate  or  ferric  chloride.  The  barium, 
salt,  (C8H6BrN04)2Ba  -\-  3H2O,  crystallises  in  small  white  fine  needles, 
easily  soluble  in  cold  water,  from  which  solution  it  is  reprecipitated  by 
alcohol  in  silky-looking  needles.  At  100°,  it  lo-ses  the  3  mols.  H2O, 
and  on  further  heating  blackens,  and  gives  off  an  odour  of  pyridine. 
The  platinochloride,  (C8H6BrN04.HCl)2.PtCl4,  crystallises  gradually 
from  a  moderately  concentrated  solution  in  beautiful  orange-red 
(apparently)  hexagonal  tables  with  glassy  lustre. 

When  bromapophyllic  acid  is  heated  with  concentrated  hydro- 
chloric acid  in  sealed  tubes  at  200 — 210°,  it  yields  carbonic  anhydride, 
methyl  chloride,  and  an  acid  which  shows  the  following  properties : — 
it  crystallises  in  druses  of  small  needles,  easily  soluble  in  hot  and 
acidulated  water,  sparingly  in  cold.  When  heated,  it  becomes  soft 
and  decomposes ;  at  199°  it  melts,  giving  off  carbonic  anhydride 
accompanied  by  a  pungent-smelling  vapour,  and  the  formation  of  an 
oily  sublimate  which  soon  crystallises.  The  aqueous  solution  of  the 
acid  gives  a   crystalline   precipitate  with   lead   acetate;    with  silver 
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nitrate,  a  precipitate  of  fine  white  needles  easily  solable  in  dilate 
nitric  acid ;  with  copper  acetate  in  the  cold,  no  precipitate,  but  on 
warming,  a  thick  pale-blue  flocky  precipitate  which  disappears  on 
cooling.  If,  however,  the  solution  of  the  acid  with  the  copper  acetate 
is  left  to  stand,  it  gradually  deposits  after  some  time  long  light-blue 
needles  of  the  copper  salt  of  the  acid,  which  loses  31  per  cent,  water 
at  130°,  becoming  at  the  same  time  blue-green.  When  heated  with 
soda-lime,  the  acid  gives  off  the  odour  of  pyridine.  It  is  probably  a 
mono-  or  di-carboxylic  acid  of  bromopyridine. 

The  dihromapophyllme  hydrobromide  mentioned  above  forms  druses 
of  colourless  needles  of  a  vivid  mother-of-pearl  lustre  (which  does 
jiot  disappear  on  drying  at  100°)  ;  on  boiling  with  barium  carbonate, 
it  yields  the  free  base. 

Dibromapophylhne,  CuHioBr^NjOi  +  4HjO,  crystallises  in  large 
colourless  hexagonal  tables,  easily  soluble  in  hot  and  cold  water,  but 
very  sparingly  in  ether ;  the  aqueous  solution  has  a  neutral  reaction. 
When  heated  to  90 — 100°,  the  crystals  effloresce  and  lose  their  water, 
undergoing  a  slight  change,  and  when  dried  quickly  (at  100 — 110°) 
the  edges  of  the  crystals  always  appear  of  a  faint  brown  colour ;  at 
215 — 220°,  they  become  brown,  then  black,  and  melt  at  229°  to  a  black 
fluid  with  evolution  of  gas.  It  gradually  colours  boiling  alkaline 
solutions  an  intense  brown-red,  and  causes  turbidity.  If  freshly  pre- 
cipitated silver  oxide  is  used  in  the  preparation  of  the  base  from  the 
aqueous  solution  of  its  hydrobromide,  part  of  the  oxide  goes  into 
solution,  and  on  concentrating  this,  metallic  silver  is  deposited.  It  forms 
neutral  and  basic  salts.  The  former  are  converted  into  the  latter  by 
boiling  with  water.  The  neutral  hydrohromide  crystallises  from  strongly 
acid  solutions  in  teti^hedral  crystals,  which  when  boiled  with  water 
are  converted  into  needles  of  the  basic  salt  (atUe)  CuHioBr4NjOi,HBr ; 
this  is  easily  soluble  in  cold  water,  very  slightly  in  alcohol,  and 
insoluble  in  ether,  by  which  it  is  precipitated  from  its  alcoholic  solu- 
tion in  slender  needles.  It  dissolves  in  soda,  forming  a  colourless 
solution,  which  turns  red  on  boiling.  Like  the  base,  this  salt  becomes 
slightly  brown  by  prolonged  heating  at  100°.  When  the  heating  is 
continued  at  about  170°,  it  begius  to  decompose  and  becomes  soft; 
at  190—192°  it  begins  to  melt  with  much  frothing,  and  at  204—205°  it 
is  quite  fused.  When  it  is  heated  in  a  small  glass  tube  below  180°,  a 
sublimate  of  beautiful  long  needles  of  dibromopyridine  (m.  p.  109 — 
110°)  forms,  carbonic  anhj'dride  and  methyl  chloride  being  evolved. 
The  residue  in  the  tube  is  methyldibromopyridylammonium  hydroxide, 
described  below. 

Neutral  dihromajpophylliiie  hydrochloride  crystallises  from  concen- 
trated hydrochloric  acid  in  large  rhombic  tables  free  from  water  of 
crystallisation.  It  is  very  unstable,  gives  off  hydrochloric  acid  in 
damp  air,  and  by  boiling  with  water  is  converted  into  needles  of  the 
basic  hydrochloride,  CuHioBriNoOj.HCl,  which  is  similar  in  properties 
to  the  hydrobromide. 

The  platinochloride,  (CuHioBr^N,04,HCl)2,PtCl4  +  H,0,  crystallises 
in  splendid  orange-red  monoclinic  prisms,  losing  their  water  at 
100 — 105°,  slightly  soluble  in  cold,  moderately  in  hot  water  ;  insoluble 
in  alcohol,  and  easily  soluble  in  warm  dilute  hydrochloric  acid.     The 
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nitrate  forms  clear  colourless  dense  prisms;  the  sttZp/mfe  long  colour- 
less needles,  somewhat  less  soluble  than  the  hydrochloride. 

When  heated  with  hydrochloric  acid  in  sealed  tubes  at  140 — 150°, 
dibromoapophylline  undergoes  a  change,  which,  however,  is  only 
complete  at  180°,  carbonic  anhydride,  methyl  chloride,  dibromopyridine, 
and  the  hydrochloride  of  the  above-mentioned  ammonium  base  being 
produced ;  at  200 — 210°  a  complete  breaking  up  even  of  the  ammonium 
base  takes  place,  the  products  being  the  first  three  substances  only. 
During  these  changes,  the  liquid  remains  quite  colourless. 

Methyldibromopyridylammonium  hydroxide. — The  chloride  crystal- 
lises in  dense  colourless  leaflets,  very  soluble  in  water,  sparingly  in 
alcohol,  insoluble  in  ether.  By  digesting  the  aqueous  solution  with 
silver  oxide,  a  colourless  liquid  with  a  strongly  alkaline  reaction  is 
formed,  which  in  a  short  time  becomes  reddish,  and  on  warming 
intensely  red,  with  slightly  violet  tone,  and  the  gradual  separation  of  a 
red-brown  oily  product.  With  soda,  the  decomposition  takes  place 
more  quickly.  When  it  is  boiled,  a  pungent  vapour  is  given  ofF,  which 
resembles  that  of  dibromopyridine  :  a  yellowish  oily  base  can  be 
extracted  with  ether  from  the  alkaline  (decomposed)  solution.  The 
bromide  decrepitates  when  heated  on  platinum-foil,  bat  in  a  tube  it  re- 
mains white  until  near  250°,  when  it  begins  to  decompose  into  methyl 
bromide  and  dibromopyridine ;  between  260 — 270°,  it  is  completely 
volatilised.  The  platinochloride,  (C5H3Br2N.CH3Cl)2,PtC]4,  forms 
orange-rfed  glistening  leaflets,  soluble  in  cold,  and  very  easily  in  hot 
water,  insoluble  in  cold,  and  very  sparingly  soluble  in  hot  alcohol. 
The  properties  of  the  free  base  agree  with  those  given  by  Anderson 
(Annalen,  94,  358)  and  Hofmann  {Ber.,  14,  1498)  for  the  pyridyl- 
ammonium  bases.  To  prove  the  identity  with  methyldibromopyridyl- 
ammonium hydroxide,  some  of  this  base  was  prepared  synthetically,^ 
and  its  properties  were  found  to  agree  perfectly  with  those  above 
described. 

The  dibromopyridine  obtained  in  the  decomposition  of  dibrora- 
apophylline  is  identical  with  that  obtained  by  Hofmann  (t'&icZ.,  12,  988). 

D.  A.  L. 

Peculiar  Alkaloid  from  Cinchona  Cuiprea.  By  B.  H.  Paul 
and  A.  J.  Cownley  (Pharm.  J.  Trans.,  12,  497).— The  bark  of  the 
Cinchona  cuprea  yields  a  substance,  which  separates  from  the  ethereal 
solution  of  the  alkaloids  in  long  thin  plates,  and  sometimes  in  needles. 
It  forms  a  sulphate  sparingly  soluble  in  water,  thereby  differing  from 
cinchonidine  and  quinidine,  but  resembling  quinine,  from  which  it  is 
distinguished  by  its  slight  solubility  in  ether ;  its  tartrate,  however,, 
lesembles  cinchonidine  tartrate  by  its  sparing  solubility  in  water. 

It  is  not  all  samples  of  cuprea  bark  which  give  indications  of  the 
presence  of  this  alkaloid.  L.  T.  O'S. 

New  Alkaloid  from  Cinchona  Cuprea.  By  W.  G.  Whiffei^ 
(Pharm.  J.  Trans.,  12,  497). — The  results  obtained  confirm  those 
detailed  in  the  preceding  abstract.  It  is  further  stated  that  the  bark 
contains  fromO'l  to  08  per  cent,  of  the  alkaloid,  which  is  very  soluble 
in  alcohol  and  dilute  ammonia,  and  has  a  strongly  alkaline  reaction, 
l^either  cold  sulphuric  acid  nor  concentrated  nitric  acid  decomposes 
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it,  but  with  sulphuric  acid  and  potassium  dichromate  it  gives  a  deep 
green  coloration,  and  with  chlorine- wat«r  and  ammonia  an  emerald- 
green  coloration.  It  is  precipitated  from  its  aqueous  solations  by 
rochelle  salt,  but  not  by  potassium  iodide  when  cautiously  added. 
Its  acid  sulphate  is  highly  fluorescent,  and  has  a  higher  rotatory 
powor  than  quinine  sulphate. 

Cinchonidine  sulphate [a]j  =  —  135* 

Quinine  sulphate [''',>="  1^^ 

Sulphate  of  new  base [aj^  =  —  221 

The  author  suggests  the  name  of  "  Ultra-quinino  "  for  this  alkaloid 
until  its  properties  have  been  further  studied.  L.  T.  O'S. 

Fresh  Occurrence  of  Aricine  and  Cusconine.    By  0.  Hessb 

{Pharm.  J.  Trans.,  12,  517). — With  regard  to  the  new  alkaloid  in  the 
bark  of  the  Cinchona  caprea  (preceding  abstracts),  the  author  has  found 
in  the  same  bark,  besides  aricine,  cusconine,  and  some  cinchonine,  a 
small  quantity  of  an  alkaloid  greatly  resembling  cinchonidine,  but 
in  many  points  essentially  differing  from  it.  His  results  will  be  pub- 
lished shortly.  L.  T.  O'S. 

Contribution  to  the  Examination  of  Pilocarpine  and  its 
Salts.  By  A.  Christenskn  (JPharm.  J.  Tram.  [3],  12,  400). — Several 
samples  of  pilocarpine  and  its  salts  were  submitted  to  the  author  for 
examination.  No  differences  were  observable  qualitatively.  In 
endeavouring  to  estimate  the  alkaloid  quantitatively,  the  author  found 
Poehl's  method  of  precipitating  with  phosphomolybdic  acid  highly 
unsatisfactory  :  the  author  finally  estimated  it  by  means  of  the  auro- 
chloride,  C23HaiNiOi(HCl.AuCl3)2.  The  chemical  examination  showed 
practically  no  difference,  but  the  physiological  experiments  showed  a 
marked  difference,  two  samples  being  more  active  than  pilocarpine, 
and  resembling  jaborine  and  atropine.  F.  L.  T. 

Behaviour  of  Unorganised  Ferments  at  High  Temperatures. 

By  F.  HiJi'PK  iChem.  Centr.,  1881,  745— 746).— As  Bull  has  shown 
that  emulsin  can  be  heated  even  t-o  100°  without  destroying  its  fer- 
menting activity,  the  author  has  examined  the  behaviour  at  high 
temperatures  of  pepsin,  malt-diastase,  trypsin,  and  the  diastatic  fer- 
ment of  pancreatin.  These  preparations  were  dried  over  sulphuric 
acid,  and  then  heated  for  various  lengths  of  time  :  it  was  found  that 
dried  pepsin  could  be  heated  to  170°,  malt-diastase  to  158°,  and  the 
pancreatic  ferment  to  162° ;  the  author  fixes  170°  as  the  limit  of  tem- 
perature at  which  ferments  can  be  heated  without  being  impaired.  The 
author's  results  are  in  agreement  with  those  of  Salkowski,  but  in  oppo- 
sition to  those  of  Finkler — that  ferments,  whether  heated  or  not,  form 
the  same  products  under  the  same  conditions,  and  that  no  quantita- 
tive differences  can  be  observed  after  heating  to  100°.  However,  after 
heating  to  100°  less  albumin  was  peptonised  and  less  starch  inverted, 
and  moreover  pancreatic  ferment,  heated  to  100°,  gave  10*5  and  2*02 
per  cent,  maltose  from  starch,  but,  if  not  heated,  12*8  and  3*2  per  cent, 
maltose,  the  conditions  in  all  cases  being  the  same.     It  follows,  as  a 
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practical  result,  from  these  experiments,  that  dry  unorganised  ferments 
at  the  usual  temperature  of  disinfecting  reagents,  are  not  destroyed 
with  certainty ;  but  in  the  moist  state  the  temperature  of  boiling 
water  is  suflBcient  for  their  destruction.  These  experiments  are  of 
importance  for  hygiene,  inasmuch  as  experiments,  with  a  view  of 
finding  the  causes  of  infectious  diseases  and  micro-organisms,  have 
hitherto  been  unsuccessful ;  and  it  is  still  an  open  question  as  to  what 
part  unorganised  ferments  play  in  their  destruction.  V.  H.  V. 

Presence  of  Peptones  in  Plants.  By  E.  Schulze  and  J.  Bae- 
BiEEi  (Chem.  Centr.,  1881,  714—720,  731—736,  747—752,  and  761— 
765). — As  Gorup-Besanez  has  demonstrated  the  existence  of  albumin 
solvent  ferments  in  the  seeds  and  other  parts  of  plants,  the  presence 
of  peptones  was  to  be  expected ;  but  experiments  with  a  view  of 
finding  these  substances  have  for  the  most  part  been  unsatisfactory. 
On  the  one  hand,  Kern  has  found  peptones  in  the  exti^cts  of  fodder 
plants,  lucerne,  vetches,  &c.,  but  considers  that  they  were  formed 
during  the  preparation  of  the  extracts. .  On  the  other  hand,  Kellner 
maintains  that  peptones  are  neither  present  nor  are  formed  during  the 
process  of  extraction,  if  suflBcient  care  be  taken.  The  authors  have 
re-examined  the  question  by  the  light  which  the  researches  of  Hof- 
meister  have  thrown  on  the  chemical  nature  and  properties  of  pep- 
tones; they  have  also  adopted  the  methods  of  separation  (Abstr.,  1879, 
183)  and  the  so-called  biuret  reaction  (i.e.,  red-violet  coloration  with 
copper  sulphate  in  alkaline  peptones)  proposed  by  Hofmeister.  This 
latter  reaction  forms  a  basis  for  a  colorimetric  determination  of  pep- 
tone, a  number  of  solutions  of  standard  tints  being  prepared  by 
dissolving  known  weights  of  peptone  (from  blood  fibrin),  and  adding 
to  them  known  volumes  of  soda  and  copper  sulphate  solutions.  In 
order  to  isolate  peptone  from  vegetable  extracts,  the  authors,  adopting 
the  method  of  Ritthausen,  have  treated  the  albuminous  substance  known 
as  conglutin  (obtained  from  lupines)  with  pepsin  solution,  and  purified 
the  product  by  the  processes  used  for  fibrin  peptone.  This  prepara- 
tion was  not  so  pure  as  ordinary  fibrin  peptone,  resembling  the  latter 
in  its  behaviour  towards  tannin  and  phosphotungstic  acid,  but  differing 
from  it  in  giving  a  precipitate  with  acetic  acid  and  potassium  ferro- 
cyanide.  The  coloration  produced  from  the  plant-extract  with  copper 
sulphate  was  of  the  same  tint  as  that  formed  with  a  solution  of  fibrin 
peptone  of  strength  1  :  1000.  Similar  results  were  obtained  with 
other  extracts,  and  the  authors  have  thus  demonstrated  the  existence 
of  peptone  in  plant-buds,  seeds,  potatoes  of  various  species,  and  in  the 
sap  of  beetroot,  but  in  all  cases  in  relatively  small  quantities.  In 
many  of  the  fodder  grasses,  no  peptones  were  found,  but  an  examina- 
tion of  young  plants  showed  that  there  were  present  ferments  which, 
in  the  course  of  the  preparation  of  the  extracts,  acted  on  the  albumins 
and  converted  them  partly  into  peptones.  Further,  it  was  shown  that,^ 
using  suitable  methods  of  extraction,  the  formation  of  peptone  can 
either  be  entirely  prevented,  or  at  least  modified.  An  examination  of 
lupine  seeds  revealed  the  presence  of  a  substance  intermediate  between 
albumin  and  peptone,  similar  to  the  substance  obtained  by  Vines 
(Abstr.,  1881,  1062),  and  named  by  him  vegetable  peptone.     From  its 
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properties  the  authors  consider  that  it  cannot  be  classed  as  a  peptone, 
but  only  as  a  transition  substance,  resembling  the  peptone  of  Schmidt 
MiJlheim.  As  it  was  found  that  in  many  plant-extracts  obtained  from 
various  sources,  only  a  small  fraction  of  the  nitrogen  constituents  of 
the  phosphotungstic  acid  precipitate  arises  from  the  peptone,  it  is 
probable  that  a  more  intimate  examination  of  this  precipitate  would 
lead  to  the  isolation  of  nitrogenous  substances ;  and  in  an  added  note 
the  authors  suggest  that  these  probably  belong  to  the  xanthin  class, 
which  have  recently  been  found  by  Salomon  in  plant-seeds. 

V.  H.  V. 


Physiological    Chemistry. 


Influence  of  Irregular  Work  on  Digestion  of  Pood  by  Horses. 

By  E.  VON  Wolff  and  others  (Bted.  Centr.,  1881,  607— 612).— This  is 
a  summary  of  experiments  by  various  investigators  on  the  influence 
of  varying  amounts  of  work  by  horses,  when  they  were  regularly  fed  ; 
the  results,  which  are  fully  stated,  confirm  previous  experiments  made 
at  the  experimental  station  of  Hohenheim,  that  when  horses  are 
regularly  fed,  the  digestion  of  their  food  is  constant  and  regular.  The 
fodders  experimented  on  were  meadow  hay,  oats,  and  rice  flour,  linseed, 
and  linseed  cake,  J.  F. 

The  Diastatic  Action  of  Saliva.  By  R.  H.  Chittenden  and  W. 
L.  Griswold  (Am.  Chem.  J.,  3,  305 — 316). — I.  Injiuence  of  Acids, 
Alkalis,  and  Gastric  Juice  on  the  Diastatic  Action  of  Saliva. — Human 
mixed  saliva,  when  freshly  secreted,  has  usually  an  alkaline  reaction. 
The  saliva  of  the  parotid  gland,  however,  which  contains  the  greater 
part  of  the  diastatic  ferment,  has,  according  to  Astaschewsky,  a  very 
faint  acid  reaction,  which  gives  place  to  an  alkaline  reaction  when 
the  mucous  membrane  of  the  mouth  is  strongly  irritated.  According 
to  the  same  authority,  the  maximum  of  the  diastatic  action  of  parotid 
saliva  corresponds  with  the  strongest  acid  reaction.  Other  investi- 
gators, on  the  contrary,  state  that  the  diastatic  action  of  saliva  is 
entirely  destroyed  by  acids,  whereas  alkalis  do  not  interfere  with  it. 
Great  diversity  of  opinion  exists  also  on  the  effect  of  acid  of  the 
strength  of  the  gastric  juice  on  saliva,  when  the  two  fluids  are  mixed 
in  the  stomach  during  normal  digestion. 

With  the  view  of  obtaining  more  exact  results,  the  authors  have 
made  a  series  of  experiments,  in  such  a  manner  as  to  secure  uniformity 
in  the  various  steps  of  the  process ;  while  at  the  same  time  each  ex- 
periment served  as  a  check  by  means  of  which  the  diastatic  action  of 
the  acid  or  alkaline  saliva  could  be  compared  with  that  of  normal 
saliva  of  the  same  collecting,  thus  affording  the  means  of  accurately 
measuring  the  influence  of  the  acid  or  alkali  on  the  diastatic  action. 

The  method  employed  was  as  follows  : — 1  gram  of  starch  was  made 
into  a  paste  by  boiling  with  25  c.c.  water ;  then,  after  cooling,  50  c.c. 
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of  the  diluted  acid  or  alkali  were  added,  and,  finally,  25  c.c.  of  filtered 
human  saliva  ;  while  in  the  check  experiment,  50  c.c.  water  were 
added  in  place  of  acid  or  alkali ;  so  that  the  dilution  was  the  same 
in  each  case.  The  mixtures  were  placed  in  a  water-bath  at  38 — 40° 
for  a  definite  time,  usually  45  minutes,  and  occasionally  stirred  ;  the 
liquid,  after  neutralisation,  was  quickly  boiled  to  destroy  the  ferment ; 
then,  diluted  with  water  to  500  c.c. ;  after  thorough  mixing,  60  c.c. 
of  this  liquid  were  filtered  from  unchanged  starch ;  and  in  this  one- 
tenth,  the  sugar  and  other  reducing  substances  were  determined,  either 
gravimetrically,  by  Maercker's  method  (Landw.  Versuchs.-Stat.,  25, 
115),  or  by  titration  with  Fehling's  solution. 

The  results  of  these  experiments  show  that  the  presence  of  acid  to 
the  amount  of  0'005  per  cent,  decidedly  increases  the  diastatic  action, 
while  an  increase  of  acid  beyond  this  percentage  diminishes  it  in  a 
very  marked  degree.  With  stronger  solutions  of  acid  (0"1,  0'2,  and 
0*4  per  cent.  HCl)  the  action  was  wholly  stopped.  The  increase  in 
the  amount  of  sugar  formed  in  a  faintly  acid  solution  (0*005  per  cent.) 
tends  to  corroborate  the  statement  of  Astaschewsky  {Gentr.  f.  Med. 
Wiss.,  1878,  p.  15),  that  the  maximum  of  the  diastatic  action  of 
parotid  saliva  corresponds  with  the  strongest  acid  reaction. 

The  diastatic  action  is  somewhat  diminished  by  the  addition  of 
sodium  carbonate,  but  is  not  further  affected  to  any  material  extent  by 
an  increased  percentage  of  the  alkali.  The  fluids  of  the  intestinal 
canal  are  distinctly  alkaline ;  the  pancreatic  juice,  which  is  most 
actively  concerned  in  the  chemical  actions  occurring  in  the  intestines, 
is  likewise  strongly  alkaline,  containing  pi-esumably  an  amount  of 
alkali  equivalent  to  0*3  per  cent.  NajCOs.  The  experiments  show, 
therefore,  that  an  alkaline  solution,  of  the  strength  most  favourable 
to  the  digestive  action  of  trypsin,  does  not  impede  to  any  great 
extent  the  action  of  the  ptyalin  of  pancreatic  juice,  whilst  any  salivary 
ptyalin  that  may  have  survived  the  action  of  the  gastric  juice  would 
again  be  active  under  the  conditions  of  the  intestinal  canal. 

With  respect  to  the  probable  effect  of  a  mixture  of  saliva  and 
gastric  juice,  respecting  which  conflicting  opinions  are  entertained, 
the  authors  find  that  the  diastatic  ferment  of  saliva  is  not  only 
hindered  in  its  action  by  the  acidity  of  the  gastric  juice,  but  that  it  is, 
in  part  at  least,  destroyed,  and  thus  debarred  from  any  further  part 
in  the  conversion  of  starch  into  sugar. 

II.  Products  of  Salivary  Digestion. — In  order  to  study  in  detail  the 
different  products  which  result  from  the  action  of  saliva  on  starch, 
40  grams  of  starch  made  into  a  paste  by  boiling  with  600  c.c.  water 
were  digested  with  200  c.c.  filtered  saliva  for  fifteen  hours  at  10°,  and 
the  semi- dry  residue  left  on  evaporation  over  a  water- bath  was  treated 
for  24  hours  with  700  c.c.  alcohol  of  90  per  cent.  The  substance 
then  remaining  was  composed  mainly  of  unaltered  starch,  but  con- 
tained also  a  body  of  strong  reducing  power  and,  apparently,  dex- 
trorotary.  On  treating  the  alcoholic  solution  with  300  c.c.  ether,  and 
leaving  it  at  rest  for  several  days,  a  gummy  pi-ecipitate  settled  out ; 
and,  after  repeating  this  treatment  with  ether  three  times,  a  precipitate 
gradually  settled  down,  consisting  wholly  of  small  white  needle-like 
crystals  having   the    composition  Ci2H220ii,   and   exhibiting   all   the 
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characters  of  maltose.  This  result  agrees  with  that  of  Musculns  and 
Mering  (Zeitschr.  Fhysiol.  Chem.,  2,  403),  also  with  that  of  Bimmer- 
raann  and  Kulz  (Pfluger^s  Archiv,  20,  201). 

The  last  alcohol-ether  filtrate  from  the  maltose  precipitate  left  on 
evaporation  a  small  quantity  of  a  dextrorotary  body  possessed  of 
strong  reducing  power,  probably  dextrose.  The  three  syrupy  or 
gummy  precipitetes  obtained  previous  to  the  maltose,  were  also  dex- 
trorotary  and  possessed  of  reducing  power.  H.  W. 

Fodder  Experiments  on  Milcli  Cows  with  Cotton-seed 
Meal  and  Peanut  Meal.  By  H.  Pogge  (Bied.  Ceidr.,  1881,  612 
— 015). — One  of  the  faults  of  peanut  cake  is  that  the  quality  varies 
within  wide  limits,  owing  to  the  liability  of  the  nuts  to  become  rancid 
during  their  long  transit  by  sea.  Cotton-seed  cake  on  the  contrary 
keeps  very  well. 

The  animals  on  which  the  experiments  were  made  as  to  the  value 
of  the  respective  cakes,  were  two  lots  of  10  cows  each,  chosen  with 
great  care,  so  that  both  should  be  equally  suitable ;  the  first  lot  waa 
fed  on  peanut  cake  for  a  period  of  15  days,  and  then  on  cotton-soed 
meal  for  the  same  length  of  time  ;  the  second  lot  commenced  with  the 
cotton-seed  and  finished  with  the  peanut  cake. 

The  analyses  of  both  foods  are  given — 

Cotton-seed  meal.        Peanut  cake. 

Moisture 8-50  9-80 

Protein  matter 41-50  48'25 

Fat 16-67  8-57 

Cellulose    7-78  5-26 

Non-nitrogeneous  extract    ....  18-39  23-69 

Ash 7-16  4-43 

1  kilo,  of  each  was  given  along  with  the  usual  fodder  of  the  animals, 
the  cotton-seed  meal  was  much  relished. 

From  a  tabular  statement  of  the  average  milkings,  it  appears  that 
the  substitution  of  cotton-seed  meal  for  the  peanut  cake  was  followed 
by  an  increase  in  the  yield  of  milk,  but  on  the  second  lot  of  cows  the 
alteration  did  not  occasion  any  increase.  Samples  of  butter  were 
made  five  times  during  each  period  ;  during  the  feeding  on  peanut 
cake,  it  required  34"21  litres  to  produce  1  kilo,  of  batter  ;  daring  the 
cotton-seed  period,  it  required  but  31-18  litres  to  the  kilo,  of  batter ; 
the  flavour  of  both  was  equally  good.  The  results  of  the  experiments 
were  favourable  to  the  peanut  cake,  but  not  sufficiently  so  as  to  cause 
the  author  to  recommend  its  substitution  for  cotton-seed  meal. 

J.  F. 

Influence  of  Different  Oil  Cakes  on  Milk  Production.    By 

Threadwell  (i?ie(^.  Centr.,  1881,  615 — 617). — Experiments  were  made 
by  Threadwell  on  the  effects  of  decorticated  cotton-seed  alone,  and 
the  same  mixed  with  malt,  as  fodder  for  milch  cows.  Eleven  animals 
were  selected,  to  each  of  which  2  kilos,  of  the  cotton  cake  were  daily 
given,  together  with  hay  and  sliced  beet.  After  some  days,  1  kilo,  of 
the  cake  was  replaced  by  y^ths  of  a  litre  of  malt,  and  still  later  the 


Fat. 

Milk-sugar. 

Caselin. 

4-40 

4-13 

6-12 

4-56 

4-01 

5-52 
J.  F. 
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cake  was  discontinued  altogether,  and  1*2  litre  of  malt  given  instead. 
On  comparing  the  yield  and  quality  of  the  milk  during  the  three 
periods,  and  the  relative  cost  of  the  two  articles  of  food,  the  mixture 
of  cotton-seed  cake  and  malt  was  found  the  most  advantageous,  and 
Thread  well  has  put  all  his  cattle  and  horses  on  this  diet  with  great 
success. 

The  other  experiments  were  made  at  the  Netherlands  Veterinary 
School  on  the  influence  of  linseed  cake  and  malt  combings  cake  on 
milk  production  ;  five  cows  were  experimented  on,  and  they  received 
each  2  kilos,  of  cake  in  addition  to  their  other  food.  The  quantity  of 
milk  was  very  closely  the  same  during  both  periods  of  feeding,  but 
the  quality  as  shown  by  analysis  was  rather  in  favour  of  the  linseed, 
but  not  materially  so.  The  butter,  milk,  and  cheese  produced  by  the 
malt  combings  cake  were  of  most  excellent  taste.  The  following  are 
the  analyses  of  the  two  milks  : — 

Cake.  Water. 

Malt  combings  . .      86*35 
Linseed 85'91 

Physiology  of  Sugar  in  the  Animal  System.  By  F.  W.  Pavy 
(Proc.  Roy.  Soc,  32,  418 — 432). — The  author  has  conducted  a  series 
of  experiments  in  order  to  re-examine  the  validity  of  the  glycogenic 
theory,  which  supposes  the  transformation  of  glycogen  into  sugar  by 
contact  with  blood.  Known  weights  of  glycogen  were  dissolved  in 
water,  and  the  solutions  added  to  known  volumes  of  defibrinated  blood. 
The  mixture  was  then  heated  to  100 — 110°  F.,  the  normal  temperature 
of  the  body ;  under  these  conditions,  the  merest  trace  of  sugar  was 
produced,  which  proves  that  glycogen  is  not  to  any  appreciable  ex- 
tent transformed  into  sugar  when  in  contact  with  the  blood.  The 
author  has  succeeded  in  demonstrating  the  existence  of  a  substance 
probably  identical  with  glycogen  in  the  blood  itself ;  for  by  treating 
blood  with  potash,  and  pouring  the  product  into  alcohol,  a  solution 
was  obtained  which  possessed  no  cupric  oxide  reducing  power, 
although  the  solution  on  treatment  with  sulphuric  acid  and  subse- 
quent neutralisation,  showed  a  cupric  oxide  reducing  power,  due  to 
conversion  of  the  glycogen  into  glucose  by  the  acid.  It  was  found 
that  as  a  mean  of  29  results  with  the  blood  of  sheep,  bullocks,  cats, 
rabbits  and  horses,  1000  parts  of  blood  contained  '616  of  glycogen. 
Glycogen  is  also  shown  to  exist,  not  only  in  the  muscle,  but  also  in 
notable  amount  in  the  spleen,  pancreas,  kidney  and  brain,  and  in  the 
white  and  yolk  of  eggs ;  there  is  also  present  in  these  various  organs 
and  substances,  a  cupric  oxide  reducing  matter,  which  possesses,  in  the 
case  of  muscle,  the  characteristic  properties  of  maltose.  Glycogen 
occupies  a  position  in  the  system  parallel  to  albumin,  in  that  it  exists  in 
the  colloidal  state,  and  is  thus  adapted  for  retention  within  the  body, 
instead  of  passing  ofi*  like  the  diffusible  glucose.  V.  H.  Y. 

Relation  of  White  Blood  Corpuscles  to  the  Coagulation  of 
the  Blood.  By  L.  C.  Woolridge  {Proc.  Boy.  Soc,  32,  413—418). 
The  author  has  conducted  a  series  of  experiments  to  investigate  the 
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part  played  by  the  white  corpuscles  in  the  coagulation  of  the  blood  in 
order  to  bring  in  accordance  the  views  of  Schmidt  and  the  more 
recent  researches  of  Hammarsten.  According  to  the  generally  re- 
ceived theories,  the  white  corpuscles  on  leaving  the  body  die,  and  in 
consequence  break  up  into  fibrin  ferment  and  paraglobulin,  the 
fibrinogen  being  pre-existent  in  the  plasma.  The  essential  element  in 
the  coagulation  is  therefore  the  death  of  the  white  corpuscles.  The  re- 
sults of  the  author's  experiments  are,  however,  in  direct  contradiction 
to  these  views  :  the  blood  removed  from  a  peptonised  dog  coagulated 
only  on  the  addition  of  lymph-cells ;  after  removal  of  this  test  blood,  a 
quantity  of  dead  lymph-cell  suspended  in  salt  was  injected  into  the 
animal,  and  a  post  mortem  examination  revealed  no  coagula. 

These  facts  show  that  coagulation  is  a  result  of  change  in  the 
plasma,  and  that  the  conversion  into  fibrin  is  quite  independent  of  any 
pre-existing  fibrinogen  substance.  This  latter  statement  is  also  con- 
firmed by  a  study  of  the  behaviour  of  lymph-cells  towards  plasma, 
which  indicate  that  the  substance  produced,  when  peptone  plasma  ia 
the  destroying  agent,  is  fibrin,  and  that  this  owes  its  origin  to  a 
simple  transformation  of  the  protophism  of  the  leucocytes. 

V.  H.  V. 

On  the  Origin  and  Prevention  of  Splenic  Fever.  By  Pasteur 
and  others  (Bied.  Centr.,  1881,  499 — 604). — This  is  a  report  from 
French  sources  of  the  experiments  of  Pasteur,  assisted  by  Roux  and 
Chamberlain,  on  the  protective  action  of  his  artificially  prepared  solu- 
tions against  the  fatal  results  of  splenic  fever  in  cattle.  He  had 
already  demonstrated  the  part  played  by  earthworms  in  bringing  to 
the  surface  of  the  fields  the  spores  of  the  bacteria  of  this  disease  de- 
veloped in  the  lodies  of  animals  which  had  died  of  it  and  been  buried 
there.  Toutssaint,  Professor  at  the  Veterinary  School  of  Toulouse,  had 
about  the  same  time  experimented  on  another  mode  of  protecting 
sheep  from  it  by  importing  and  breeding  from  an  Algerian  stock, 
which  enjoys  immunity  from  it.  Chaveau,  in  his  experiments  on 
Baibary  sheep,  pi'oved  that  the  breed  survived  four  or  five  inoculations 
at  brief  intervals,  after  which  they  were  proof  against  injection 
even  of  the  blood  of  animals  dying  of  the  disease. 

Koch  and  Oemler  in  Germany  had  about  the  same  time  published 
researches  on  the  subject,  which  the  French  investigators  ignore. 
Toussaint,  besides  his  experiments  on  Algerian  sheep,  haid  tried  othei-s 
on  French  sheep,  dogs,  and  rabbits,  in  the  hope  of  obtaining  a  protec- 
tive lymph.  He  proceeded  by  removing  the  fibrin  from  the  blood  of 
a  sick  animal,  and  either  heating  it  to  52°,  or  adding  to  it  carbolic 
acid  in  a  quantity  not  stated ;  with  this  blood  he  inoculated  six  out  of 
a  flock  of  11  wether  sheep  ;  at  the  end  of  a  few  days  the  whole  11  were 
inoculated  with  the  unaltered  blood  of  cattle  which  had  died  from  the 
fever.  The  six  sheep  which  had  been  protected  by  previous  inocula- 
tion survived,  the  others  died.  The  same  thing  happened  with  dogs 
of  six  months — very  susceptible  to  infection  at  that  age.  Lambs, 
whose  dams  had  been  inoculated  with  the  prepared  blood  in  the  last 
month  of  their  bearing,  enjoyed  complete  immunity  when  inoculated 
with  the  unaltered  blood. 

Pasteur's  experiments  on  the  protective  solutions  in  chicken  cholera 
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gave  an  immense  impetus  to  researcli  in  this  direction,  his  own  in- 
vestigations, however,  being  of  the  greatest  interest.  The  most  im- 
portant series  of  experiments  made  bj  him  on  the  subject  of  splenic 
fever  were  the  results  of  an  arrangement  made  with  the  Agricultural 
Society  of  Melun,  by  which  that  Society  placed  at  his  disposal  60 
fiheep  and  10  cows  for  experimental  purposes.  The  arrangements 
for  the  experiments  were  prepared  on  an  exhaustive  scale.  The  fol- 
lowing is  their  order : — 

1 .  10  sheep  were  to  be  set  aside  and  not  subject  to  any  experiment, 
serving  as  control. 

2.  25  sheep  were  to  be  inoculated  twice  at  intervals  of  12  to  15 
days  with  the  dilute  virus. 

3.  25  sheep  which  were  not  inoculated  were  to  be,  together  with 
the  other  25  which  had  been  inoculated,  infected  with  the  most  viru- 
lent fever  poison  procurable,  the  expected  result  being  the  survival  of 
the  25  which  had  been  protected,  and  the  death  of  the  others. 

4.  Comparison  of  the  survivors  with  the  10  control  sheep  in  No.  1 
to  show  how  quickly  they  regain  their  normal  condition. 

5.  Stabling  the  two  lots  of  25  each  in  the  same  stable  to  allow  full 
scope  for  infection. 

6.  Stabling  the  control  10  sheep  in  a  distant  stable  to  avoid  infec- 
tion. 

7.  Burial  of  the  dead  sheep  in  separate  graves  at  a  little  distance 
from  each  other,  and  carefully  fencing  the  plot  where  they  were 
interred. 

8.  In  the  mouth  of  May,  1882,  25  fresh  sheep,  not  subjected  to  any 
previous  experiment,  are  to  be  grazed  in  this  enclosure,  and  after 
eating  the  grass  to  be  fed  on  clover  cut  from  the  plot. 

9.  25  fresh  sheep  to  be  penned  in  another  field  a  few  meters  distant 
from  the  enclosure  where  the  bodies  were  buried. 

This  exhaustive  programme  was  commenced  on  5th  May  of  this 
year,  and  all  its  arrangements,  except  Nos.  8  and  9,  carried  out  in  pre- 
sence of  numbers  of  agricultural  and  scientific  assistants  ;  the  results 
were  exactly  as  predicted  by  Pasteur,  all  the  sheep  protected  by  inocu- 
lation lived,  except  one  ewe  in  lamb,  which  on  being  dissected  was 
found  to  contain  a  decomposed  foetus.  All  those  not  so  protected 
perished ;  four  cows  unprotected  were  violently  attacked,  but  re- 
covered. The  prevention  of  splenic  fever  by  means  of  inoculation  is 
therefore  a  success.  The  mode  of  preparing  the  protective  lymph 
has  however  not  yet  been  published.  J.  F. 

Chicken  Cholera.  By  Pasteur  (Bied.  Centr.,  1881,  605—607).— 
The  fatal  disease  known  as  chicken  cholera  was  thought  by  Moritz, 
a  veterinary  surgeon  in  Alsace,  to  be  caused  by  a  microscopic  organism  ; 
this  was  confirmed  by  Peronsito,  of  Turin,  another  veterinary  surgeon, 
and  settled  beyond  doubt  by  Toussaint,  Professor  at  the  Veterinary 
School  in  Paris. 

Pasteur  inoculated  healthy  fowls  which  had  never  had  the  sickness 
with  virus  from,  some  who  had  died  of  it ;  they  all  died.  He  then 
inoculated  another  lot  with  diluted  virus  ;  none  of  these  died,  bat  all 
were  sick ;  after  a  few  days  he  treated  them  with  the  undiluted  poison, 


PHYSIOLOGICAL  CHEMISTRY.  325 

14  out  of  20  succumbed.  This  led  to  repeated  experiments,  from 
which  he  found  that  repeated  inoculations  with  the  dilate  matter  gave 
perfect  immunity.  He  then  attempted,  with  success,  the  artificial 
propagation  of  the  organism,  using  a  decoction  or  broth  of  fowls' 
flesh,  malt  extract,  in  which  the  organisms  of  splenic  fever  multiply 
with  facility,  being  unsuitable.  Fowls  fed  on  meat  or  bread  mixed 
with  the  artificial  preparation,  take  the  sickness  through  the  intes- 
tinal canal.  Guinea-pigs  inoculated  are  not  killed,  but  an  abscess 
appears  at  the  place  of  inoculation.  Hens  when  inoculated  with  the 
matter  from  the  abscess  of  the  guinea-pig  died,  and  both  rabbits  and 
fowls  placed  in  the  same  inclosure  with  the  guinea-pigs  took  the 
disease  and  died  of  it,  the  abscesses  ripening  and  breaking  having  com- 
municated it  by  contact.  Pasteur  has  by  his  experiments  demonstrated 
that  immunity  from  this  disease  can  be  attained  by  frequent  inocu- 
lations with  artificially  prepared  solutions.  He  believes  that  this  is 
due  to  the  organisms  introduced  by  inoculation  exhausting  the 
substances  in  the  body  which  afford  them  nourishment,  and  that  when 
the  animal  is  attacked  by  the  real  cholera,  the  organisms,  however 
introduced,  find  no  food  and  perish.  The  contrary  theory  of  Grawitz 
is  that  in  the  struggle  of  the  animals'  system  against  the  introduction 
of  the  poisonous  matter,  it  becomes  fortified,  new  growth  of  cells  takes 
place,  and  when  the  animal  is  again  attacked  by  the  disease  naturally, 
the  system  is  able  successfully  to  resist  its  consequences.  J.  F. 

Occurrence  of  Phosphorus-bases  in  the  Urine,  &c.,  in  Acute 
Phosphorus  Poisoning.  By  F.  Selmi  (Arch.  Pharm.  [3],  19, 
276 — 292). — Two  cases  of  poisoning  by  phosphorus,  one  ending 
fatally,  furnished  the  materials.  The  urine,  with  the  exception  of  that 
first  passed  in  the  case  that  recovered,  was  found  in  both  cases  to  give 
off  in  the  cold  a  phosphorus  vapour  which  biackeiied  silver-nitrate 
paper. 

Bodies  behaving  towards  nascent  hydrogen  like  the  lower  oxides  of 
phosphorus  were  present  in  the  urine,  especially  in  the  fatal  case. 
They  decreased,  without  however  disappearing,  under  the  administra- 
tion of  oil  of  turpentine. 

A  neutral  volatile  phosphorus  compound,  apparently  partially 
formed  by  the  action  of  heat,  occurred  in  the  urine  in  both  cases. 

The  phosphines  occurred  in  the  urine  only  to  a  small  extent  in  the 
fatal  case,  but  in  the  other  case  were  present  in  abundance.  In  the 
fatal  case,  ammonia  and  the  lower  oxides  of  phosphorus  were  largely 
present.  The  phosphines  appear  to  alter  in  their  character  according 
to  the  time  of  elimination,  the  amount  of  phosphorus  being  larger  in 
the  later  than  in  the  earlier  periods ;  but  according  to  the  phy- 
siological experiments  of  Ciaccio,  the  poisoning  power  of  those  first 
eliminated  is  greater  than  that  of  those  eliminated  after  administration 
of  oil  of  turpentine.  Two  volatile  phosphines  were  found  constant, 
the  one  being  far  more  easily  dissociated  from  its  salts  than  the  other. 

The  liver  and  the  brain  were  also  both  examined.  In  the  brain  there 
were  one  volatile  and  two  fixed  phosphines,  all  richer  in  phosphorus 
than  those  occurring  in  the  urine.  The  volatile  phosphine  in  the  brain 
was  less  poisonous  than  those  in  the  urine,  but  the  fixed  were  far 
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more  poisonous.  There  was  also  found  in  the  brain  a  combination 
of  cholesterin  with  a  phosphorus  compound,  which  yielded  phospho- 
retted  hydrogen  on  treatment  with  nascent  hydrogen. 

From  the  liver,  three  phosphorus  bases  were  also  obtained,  different 
from  those  found  either  in  the  urine  or  in  the  brain ;  two  were 
volatile,  and  were  very  rich  in  phosphorus ;  of  these  one  had  an  odour 
very  similar  to  that  of  conine.  In  the  liver,  no  acid  was  found  yielding 
phosphorus  to  nascent  hydrogen,  thus  contrasting  it  with  the  brain. 

The  author  considers  that  the  phosphines  are  very  important  in 
toxicological  cases,  especially  where  the  corpse  has  been  long  buried, 
and  all  free  phosphorus  must  have  disappeared.  F.  L,  T. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Influence  of  the  Electric  Light  on  Vegetation.     By  C.  W. 

Siemens  (Proc.  Boy.  Soc,  30,  210—219,  and  293— 295).— The  author 
at  the  outset  contrasts  the  actinic  effect  of  the  rays  of  the  sun  or 
electric  light  with  that  of  furnace-fire,  and  from  this  it  appears 
probable  that  the  electric  light,  rich  in  actinic  rays,  would  promote 
the  development  of  vegetation  by  the  dissociation  of  water  and  car- 
bonic acid,  and  formation  of  chlorophyll  and  starch.  In  order  to 
examine  the  effect  of  the  electric  light  on  the  growth  of  plants,  sets  of 
pots  were  planted  with  quick-growing  seeds,  and  divided  into  four 
groups,  of  which  one  was  kept  entirely  in  the  dark,  the  second  exposed 
to  the  electric  light  only,  the  third  to  sunlight  only,  and  the  fourth  to 
■daylight  and  the  electric  light  successively.  In  all  cases  the  fourth 
group  were  the  most  vigorous,  and  the  green  of  the  leaf  was  of  a 
richer  hue. 

Frona  these  and  similar  experiments,  the  author  arrives  at  these 
conclusions : — (1)  That  the  electric  light  promotes  growth,  and  the 
production  of  chlorophyll  in  the  leaves  of  plants ;  (2)  that  an  electric 
centre  of  light  equal  to  1400  candles  at  a  distance  of  2  metres  from 
growing  plants  is  equal  in  effect  to  average  daylight ;  (3)  that  car- 
bonic acid  and  nitrogen  compounds  generated  in  the  electric  arc  have 
no  injurious  effects  on  plants  ;  (4)  that  plants  do  not  require  a  period 
of  rest,  but  progress  favourably  if  exposed  during  the  night  to  the 
electric  light;  (5)  that  the  radiation  of  heat  from  the  electric  arc  can 
counteract  the  evil  effects  of  night  frost.  It  has  also  been  observed  by 
Schiibeler  that  plants  grow  continuously  under  the  effect  of  uninter- 
rupted sunlight  in  the  Arctic  regions. 

In  the  second  communication,  the  author  shows  that  the  electric 
light  may  be  rendered  serviceable  not  only  for  the  development  of  the 
leaves,  but  also  for  the  ripening  of  fruit.  V.  H.  V. 
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Water  Distribution  in  Plants.  By  G.  Keaus  (Bied.  Cmtr., 
1881,  G30 — 632). — The  sap  of  certain  plants  was  expressed  and  filtered, 
and  the  sp.  gr.  taken  with  the  usual  precautions ;  it  varied  between 
1*03  and  1"0059  ;  the  plants  were  Lonicera  tartarica  and  Datura.  The 
juice  of  sugar-beets  ranged  between  1'057  and  1"074.  The  sp.  gr.  of  the 
sap  in  the  growing  twig  was  found  to  be  less  in  the  older  than  in  the 
younger  portions,  and  growth  was  invariably  accompanied  by  dilution 
of  the  sap  owing  to  constantly  increasing  absorption  of  water.  The 
free  acids  and  albumin  also  decreased  in  percentage,  but  increased  in 
actual  quantity.  The  increase  in  sugar  during  growth  was  remarkable ; 
it  increased  with  great  rapidity  up  to  a  certain  point,  when  it  again 
declined,  so  that  there  is  a  maximum  point  in  sugar  contents  which  is 
not  at  all  coincident  with  the  maximum  of  growth. 

An  extended  series  of  observations  shows  that  in  crooked  plants  the 
under  or  convex  side  contains  sap  of  less  concentration,  and  poorer  in 
free  acid  and  sugar,  not  only  relatively  but  absolutely.  Horizontal 
branches  are  richer  in  sugar  than  vertical.  When  plants  are  shaken 
so  as  to  bend  their  tops  towards  the  ground,  an  immediate  increase  of 
sp.  gr.  iu  the  sap,  and  an  increase  of  sugar  in  the  under  or  convex 
part  of  the  bend  takes  place,  showing  that  the  sugar  is  in  actual 
process  of  formation  at  the  time  of  bending.  J.  F. 

The  Physiological  Signification  of  Transpiration  in  Plants. 
By  F.  Reinitzek  (Bied.  Centr.,  1881,  626 — 62?). — Many  plants  give 
off  large  quantities  of  water  by  transpiration,  and  it  is  generally 
believed  that  the  process  facilitates  the  absorption  of  inorganic  nutri- 
tive matter  from  the  soil ;  this  theory  cannot,  however,  be  reconciled 
with  the  fact  that  plants  thrive  luxuriantly  when  means  are  taken  to 
prevent  transpii-ation.  The  author  put  the  matter  to  the  test  of  actual 
experiment  by  placing  specimens  of  Tradescaiiiia  viridis,  BoussivgauUia, 
and  Eanyiymtcs  japonica  under  bell-glasses  (the  flower  pots  excepted)  ; 
he  submitted  one  to  a  current  of  dry  air,  another  to  a  supply  of  water 
under  high  but  constant  pressure.  The  results  were  conclusive :  the 
plants  which  did  not  transpire  were  threefold  richer  and  of  more 
luxuriant  growth  than  the  specimen  in  dry  air,  transpiration  evidently 
delaying  the  progress  of  growth.  Plants,  like  the  cactus  tribe,  which, 
grow  in  hot,  arid  situations,  protect  themselves  by  thick  fleshy  surfaces. 
The  transpiration  of  moisture,  however,  seems  to  promote  the  growth 
of  wood,  but  is  not  essential,  as  wood  is  produced  iu  hot-houses  where 
the  air  is  artificially  moistened.  J,  F. 

Decomposition  of  Nitrates  during  Vegetation  in  the  Dark. 

By  BoussiNGAULT  (Bied.  Centr.,  1881,  627— 628).— The  author  found 
that  samples  of  barren  soil,  treated  with  potassium  nitrate  and  used  to 
grow  beans  in  the  dark,  lost  in  an  unaccountable  manner  a  large  pro- 
portion of  the  added  nitrogen ;  the  only  hypothesis  tenable  under  the 
circumstances  was,  that  the  roots  of  the  plants  produced  a  substance 
which  acted  on  the  acid  of  the  nitrate,  and  set  the  nitrogen  free  in  the 
gaseous  state.  To  settle  the  point,  Miintz  undertook  an  experiment 
with  ignited  sand,  treated  with  hydrochloric  acid.  Two  portions  of 
200  grams  each  were  placed  in  flasks  and  moistened  with  distilled 
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water.  In  one,  were  placed  some  grains  of  maize  already  germinated ; 
the  other  contained  sand  and  water  only ;  they  were  placed  under  the 
same  bell-glass  in  a  dark  place  and  left  for  17  days,  at  the  end  of  which 
time  the  plants,  with  every  particle  of  their  roots,  were  carefully  re- 
moved. Microscopically  examined,  both  samples  were  quite  alike, 
containing  no  other  organisms  than  a  few  micrococci ;  but  when  heated 
in  a  sealed  tube,  the  sample  which  had  not  contained  plants  remained 
perfectly  white,  whilst  the  other  became  slightly  blackened.  The 
author  concludes,  therefore,  that  the  roots  had  parted  with  some 
organic  substance,  which  had  the  property  of  decomposing  nitrates. 

J.  F. 

Thevetia  Nereifolia.  By  J.  B.  de  Yeij  (Plmrm.  J.  Trans.  [3], 
12,  457). — The  author  finds  (contrary  to  a  statement  on  p.  397  of 
the  above  Journal)  that  the  kernels  of  the  seeds  of  this  plant  contain 
rather  more  than  35'5  per  cent,  of  a  perfectly  limpid,  almost  colour- 
less oil,  with  a  very  agreeable  mild  taste,  equal  to  that  of  fresh  oil  of 
almonds  (sp.  gr.  0-9148  at  25°).  It  becomes  pasty  at  15°,  and  is  en- 
tirely solid  at  13°.  A.  C.  Oudemans  found  it  to  consist  of  63  per  cent, 
of  triolein,  and  37  per  cent,  of  tripalmitin  and  tristearin.  After  the 
expression  of  the  oil,  the  cake  yielded  4  per  cent,  of  thevetin. 
1'14  grams  of  thevetin,  dissolved  in  glacial  acetic  acid  up  to  10  c.c, 
produced  a  Isevogyration  of  9"75°.  F.  L.  T. 

Enemies  of  the  Vine.  By  A.  Bouchard  and  others  {Bied. 
Centr.,  1881,  623 — 626). — This  paper  is  a  summary  of  different  expe- 
riments and  observations  on  vine  pests  and  proposed  remedies. 
Bouchard  describes  the  anthracnose,  or  Sphaceloma  ampelinum,  as 
covering  the  branches  with  black  patches,  extending  to  the  grapes  ; 
from  the  latter  it  could,  however,  be  washed  off.  He  tried  the  ordi- 
nary mode  of  sulphuring  without  success ;  he  found  that  a  10  per 
cent,  mixture  of  sulphuric  acid  employed  to  wash  the  vine  stalks  in 
February  prevented  a  recurrence  of  the  attack,  without  in  any  way 
inj-aring  the  yield  of  the  vines.  F.  v.  Thumen  reports  a  very  early 
appearance  of  the  Perenospora  viticola  in  Algiers,  and  describes  a 
newly-discovered  enemy,  which  appears  as  gelatinous  swellings  on  the 
roots,  and  is  caused  by  the  nematod  Anguilltda  Madicicola  (Greef). 
J.  Nessler  recommends,  as  a  preventative  of  the  hay  or  sour- worm,  that 
every  particle  of  dry  wood  should  be  burned,  and  the  vines  treated 
with  an  insect  poison  of  his  own  composition,  consisting  of  soft  soap, 
40  grams,  tobacco  extract  60  grams,  fusel  oil  50  grams,  spirits  of 
wine  2  decalitres  ;  the  whole  diluted  to  1  litre,  and  applied  to  the 
buds  and  blossoms.  Schmidt  contributes  some  notes  on  the  same 
insect.  The  pupae  are  generally  found  in  the  dead  wood  of  the  stock, 
never  in  the  soil ;  but  in  default  of  the  old  wood,  they  will  attach  them- 
selves to  any  firm  object,  and  creep  into  hollow  twigs ;  the  district 
where  the  observations  were  made  is  very  bare  of  trees  and  birds,  and 
he  thinks  frosts  in  early  spring  and  late  warm  summers,  with  heavy 
rains  during  the  time  the  insect  leaves  the  cocoon,  would  be  most 
effective  in  diminishing  the  nuisance,  but  poisoning  is  useful  when 
resorted  to  in  time,  J.  F. 


VEGETABLE  PHYSIOLOGY   AND  AGRICULTURE.  329 

Continuous    Cropping   with    Wheat    and   Barley.      By    A. 

VoELCKEE  (Bied.  Centr.,  1881,  617 — 620). — This  is  a  report  of  the 
foui-th  year  of  an  experiment  on  the  continued  growth  of  wheat  and 
barley  in  the  same  field,  as  carried  out  at  Woburn  for  the  Agricultural 
Society  of  England  under  the  superintendence  of  Dr.  Voelcker.  The 
year  1880  was  very  unfavourable ;  heavy  rains  prevailed  during  the 
autumn,  and  the  ears  of  wheat  filled  slowly  and  weighed  light.  The 
barley,  however,  prospered  better,  and  apparently  the  ground  was 
more  suited  to  it  than  to  the  wheat.  The  following  conclusions  were 
drawn  from  the  experiments  :  — 

Wheat. — 1.  That  in  the  soil  of  Woburn  at  least,  and  probably  in 
similar  light  sandy  soils,  the  growth  of  wheat  continuously  for  a 
number  of  years  cannot  bo  carried  on  with  profit,  even  when  large 
quantities  of  the  best  artificial  manures  are  employed.  2.  Good  and 
properly  prepared  stable  manure  had  a  very  favourable  effect  on  the 
crops  as  in  preceding  years.  3.  Mineral  manures,  without  nitrogen, 
had  a  better  effect  on  the  crop  than  nitrogenous  manures  without 
minerals.  This  was  different  in  the  preceding  three  years,  during 
which  the  want  of  fixed  plant-food  was  apparent.  4.  The  profitable 
working  of  a  mixture  of  mineral  and  nitrogenous  manures  was,  as 
formerly,  very  evident. 

Barley. — 1.  Mineral  manures  alone  without  nitrogen  had  no  effect 
on  the  crop.  2.  Sodium  nitrate  alone  had  a  better  effect  than  ammo- 
niacal  salts  without  minerals ;  this  is  the  reverse  of  fonner  years. 
3.  Aramoniacal  salts,  together  with  mineral  manures,  produced  more 
grain  but  less  straw  than  the  same  quantity  of  minerals  and  sodium 
nitrate.  4.  An  increased  quantity  of  ammoniacal  salts  with  mineral 
manures  had  no  better  effect  than  the  lesser  quantity.  5,  6,  7.  The 
stable  manure  had  a  very  beneficial  effect  on  the  crops,  and  the 
doubling  of  the  quantity  had  a  greater.  J.  F. 

Experiments  on  Thin  or  Thick  Seed-sowing.  By  R.  Heineich 
(Bied.  Cent):,  1881,  020—623). — Many  experiments  have  been  made 
as  to  the  advantages,  or  the  reverse,  of  sowing  seed  thickly  or  thinly ; 
they  must  all  of  them  necessarily  possess  little  more  than  a  local  in- 
terest, as  the  peculiarities  of  soil,  climate,  and  manuring  largely 
influence  the  results.  The  experiments  in  question  were  made  with 
oats,  in  a  poor  sandy  field,  with  a  partial  inclination  towards  the 
south.  In  1879  three  plots  were  sown  with  5,  7'50,  and  10  kilos,  of 
oats ;  the  yield  was  somewhat  greater  in  the  more  thickly  sown  plots, 
but  not  in  proportion  to  the  seed  sown,  being  only  5:6:7.  The  ex- 
periments were  repeated  in  1880  on  a  larger  scale,  with  confirmatory 
results.  The  results  summed  up  are  : — Thick  sowing  produces  a  larger 
number  of  plants  in  a  given  space,  but  the  plants  are  individually 
weaker.  The  quantity  of  stalk  or  halm  pi'odaced  varies  very  little  in 
weight,  whatever  the  quantity  of  seed  employed  on  a  given  space  of 
ground.     A  poor  soil  should  be  sown  thinly.  J.  F. 

Modifications  of  Composition  which  Green  Fodder  under- 
goes when  Preserved  in  Pits.  By  G.  Lechartiee  (Compt.  rend., 
93,  734 — 737). — It  has  been  previously  shown  that  carbonic  anhy- 
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dride,  alcoliol,  and  acetic  acid  are  produced  in   tlie  fermentation  of 
green  fodder. 

In  this  paper  analytical  data  are  given.  The  fermentation  expe- 
riments were  conducted  in  flasks,  in  order  that  the  samples  examined 
before  action  and  those  taken  after  might  be  as  much  alike  as  possible. 
The  maize  fermented  in  the  flask  is  exactly  like  that  fermented  in  the 
pit,  as  far  as  composition  is  concerned : — 


Maize. 


Before  fer- 
mentation. 


Fermented. 


Clover. 


Before  fer- 
mentation. 


Fennented. 


Carbonic  anliydride. . 
Matter  volatile  at  100' 

Alcohol 

Nitrogenous  matter. . 

Ammonia 

G-lucose   

Sugar 

Starch    

Pectous  substances  . . 

Cellulose    

Fatty  matter 

Total  loss 


79  '120 


•465 
•021 
•064 
•983 
•302 
•344 
•337 
•099 


•180 
•580 
•342 
•232 
•024 
•143 
•063 
•863 
•178 
•939 
•149 


76  ^420 


•810 
■026 
•474 
•457 
•230 
•303 
•015 
•241 


4^077 


5-136 


142 

76^380 

4-249 
0-083 
0-452 
0^304 
1^456 
0^501 
7-191 
0^372 


In  this  way  some  of  the  nutritious  principle  is  lost,  but  the  residue 
is  rendered  more  completely  utilisable.  Some  experiments  on  the 
increase  of  fatty  matter  gave  these  results : — 

Before   fer-  After  fer- 

mentation, mentation. 

Maize  (as  above)     0-57  0-91 

Maize  (put  in  pit) 0-62  1-84 

Clover 2-01  3-05 

Colza  grain 239*80  245-30 

The  author  thinks  this  may  throw  some  light  on  the  formation  of 
fatty  matters  in  the  living  plant.  D.  A.  L. 

Exhaustion  of  Soils  by  Sodium  Nitrate.  By  Bmmerling  and 
LoGBS  {Bied.  Gentr.,  1881,  583 — 585). — The  practical  and  theoretical 
value  of  sodium  nitrate  as  a  manure  is  beyond  doubt ;  but  with  this 
general  acknowledgment  of  its  value,  practical  men  assert  that  its 
frequent  emjjloyment  exhausts  the  land  and  causes  a  reaction  when  a 
certain  point  is  reached.  The  authors  agree  that  such  exhaustion  is 
theoretically  probable,  and  proceed  to  show  by  experiment  that  it  is  a 
fact.  They  attribute  it,  however,  to  the  great  increase  of  the  crop 
produced  by  the  sodium  nitrate  removing  a  large  quantity  of  mineral 
constituents  from  the  soil,  which  are  not  but  should  be  replaced,  and 
think  that  although  the  employment  of  the  valuable  manure  for  one 
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season  is  not  exhausting,  its  frequent  use  slioald  be  accompanied  by 
that  of  phosphatic  and  potash  manures.  J.  F. 

Influence  of  Factory  Waste-water  and  Gases  on  Vegetation 
and  Soil.  By  J.  Konig  (Bled.  Ce)itr.,lSHl,  677 — 579). — Agriculture 
has  suiJered  much  from  the  neighbourhood  of  certain  factories  without 
the  subject  having  atti-acted  sufficient  attention.  The  author  contri- 
butes some  information  on  the  subject.  He  gives  the  composition  of 
some  waste  waters.     Quantities  are  in  milligrams  per  litre. 

From  Wire-  Sulphur 

dyehouae.  drawers.  ore  washer. 

Dry  residue    4476-2  7080-2  3306-2 

Organic  matter 1345'5  —  — 

Sulphuric  acid 1650-5  3198-8  1729-5 

Oxide  of  iron —  2378-7  518-3 

Alkaline  chlorides —  93*4  92-6 

Gas-water  which  has  been  boiled  with  milk  of  lime  to  extract 
ammonia  showed  the  following  on  analysis : — 

Dry  residue 204230 

Cyanides  with  lime 2-3282 

Sulphate  of  calcium    2-5633 

Sulphite  of  calcium 1-0913 

Phenol  compounds 0*6080 

The  influence  of  sulphurous  vapours  on  trees  has  long  been  a  subject 
of  remark.  The  author  submitted  the  leaves  and  young  shoots  of 
different  kinds  of  trees  to  analysis,  selecting  sickly  and  healthy  speci- 
mens of  each  kind,  and  he  found  the  sulphuric  acid  present  in  the 
sickly  specimens  to  be  greatly  in  excess  of  the  others ;  the  gas  was 
given  out  by  a  zinc-smelting  works. 

The  waste  water  from  a  zinc  works  containing  zinc  sulphate  was 
found  to  be  very  injurious  to  the  meadows  on  the  banks  which  were 
irrigated  with  the  water,  their  productiveness  being  very  considerably 
diminished.  The  presence  of  zinc  was  clearly  proved  in  the  earth  and 
in  the  grass  grown  on  it.  The  author  states  that  he  has  proved  by 
experiment  that  the  zinc  acts  injuriously  by  becoming  fixed  in  the  soil 
and  fi'eeing  other  bases,  such  as  potash,  lime,  soda,  magnesia,  &c., 
letting  them  dissolve  out.  AVaste  water  containing  hydrochloric  acid 
acts  in  a  similar  manner  by  rendering  plant-foods  unduly  soluble  and 
easily  Avashed  out  of  the  soil.  J.  F. 

Agricultural  Value  of  Leather  Meal.  By  A.  Petermann  (Bied. 
Gentr.,  1881,  590 — 597). — The  utilisation  of  a  waste  material  so  rich 
in  nitrogen  as  leather,  is  important  to  the  manui'e  manufacturer  and 
farmer.  Considerable  progress  has  been  made  in  reducing  the  leather 
to  fine  powder  by  roasting  and  grinding,  treating  with  superheated 
steam,  &c.,  and  the  price  of  the  nitrogen  in  such  meal  in  Belgium  is 
quoted  at  two-thirds  that  of  nitrogen  contained  in  ammonium  sul- 
phate and  in  sodium  nitrate.  The  physical  condition  of  the  material 
leaves  little  to  desire ;  its  fine  state  of  division  allows  contact  with 
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the  decomposing  agents,  and  treatment  with  superheated  steam  re- 
moves the  greater  part  of  the  tannic  acid.  Hitherto  the  agricultural 
value  of  leather  meal  has  not  been  fairly  tested,  it  being  always  sold 
mixed  with  other  ingredients  as  a  compound  manure,  and,  as  such, 
bought  with  readiness  by  farmers.  In  the  absence  of  special  informa- 
tion, the  author  undertook  the  experiments  recorded  in  the  present 
paper.  They  were  of  three  kinds, — in  the  glasshouse  with  oats,  in  a 
garden  with  horse  beans,  and  in  the  field  with  sugar-beets.  In  the 
glasshouse,  blood  meal  and  leather  meal  were  tried  against  each  other 
alone,  and  in  mixtures  of  precipitated  phosphates  and  chloride  of 
potassium  in  various  proportions.  In  all  the  experiments,  it  was  found 
that  the  leather  meal,  whether  alone  or  mixed  with  the  phosphates 
and  potash,  did  not  produce  an  increase  in  the  crop,  but  that  the  blood 
meal,  combined  with  precipitated  phosphates,  caused  an  increase  of 
double  the  produce  of  the  unmanured.  In  the  garden,  with  horse 
beans,  the  results  were  similar,  the  leather  causing  a  scarcely  percep- 
tible increase,  whilst  sodium  nitrate  produced  an  increase  of  about 
75  per  cent,  over  the  unmanured  plots.  The  actual  figures  are  in 
kilos,  per  hectare,  of  beans : — 


Unmanured. 
942-6 


Leather  meal. 

981-7 


Sodium  nitrate. 
1695-8 


The  field  experiments  were  of  a  more  thorough  nature,  but  were 
equally  unfavourable  to  the  leather.  There  were  four  sets  of  experi- 
ments— unmanured,  phosphates  only,  leather  meal  with  phosphates, 
and  sodium  nitrate  with  phosphates. 

The  tabulated  results  are  instructive ;  the  first  column  shows  the 
total  produce  of  beets  per  hectare,  the  second  and  third  the  increase 
in  kilos,  per  hectare  and  per  cent,  over  the  average  of  the  three  un- 
manured plots ; — 


Total 

produce. 

kilos. 


Increase  over 

average  of 

total  kilos. 

per  cent. 

510 

1-5 

420 

= 

1-2 

510 

= 

1-5 

4020 

— 

11-0 

3610 

= 

10-7 

1.  Unmanured   

2.  Superphosphate 

3.  Superphosphate     and      precipitated 

phosphate 

4.  Precipitated  phosphate 

5.  Unmanured 

6.  Leather  meal  and  soluble  phosphate  . 

7.  Leather  meal  with  soluble  and  pre- 

cipitated phosphate 

8.  Leather  meal  and  precipitated  phos- 

phate 

9.  Unmanured  

10.  Sodium  nitrate  and  sokible  phosphate 

11.  Sodium  nitrate  with  soluble  and  pre- 

cipitated phosphate 

12.  Sodium    nitrate    with     precipitated 

phosphate 


34,830 
34,380 
34,290 

34,380 
33,840 
37,890 
37,480 

35,910 

32,940 
43,380 
42,070 

43,830 


2040    = 


9510 

8200    = 

9960    = 


6-0 


28-1 
24-2 


29-4 
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The  latter  manure  produced  bj  far  the  best  results.  In  a  financial 
point  of  view  the  results  were : — Cost  of  manure  per  hectare  :  sodium 
nitrate,  128  francs ;  leather  meal,  95  francs  ;  phosphates,  45  francs. 
The  loss  by  using  leather  meal  and  phosphates  was  59  francs  per  hec- 
tare, and  the  gain  by  using  sodium  nitrate  58  francs  as  compared  with 
the  yield  of  unmanured  parcels. 

Tlie  experiments  were  made  in  sandy  soil,  and,  of  course,  represent 
but  one  year's  effects.  The  author  invites  cultivators  to  make  similar 
and  more  extended  experiments.  J.  F. 

Preservation  of  Stable  Manure  in  Deep  Stalls.     By  Holdb- 

FLEiss  and  Emmeuling  {Bied.  Centr.,  1881,  586 — 588). — This  paper 
records  the  results  of  allowing  the  manure  to  remain  and  accumulate 
under  the  cattle  for  a  long  period,  in  some  instances  for  three  months, 
iu  specially  constructed  deep  stalls;  in  every  case,  as  compared  with 
the  common  practice  of  manure  heaps,  the  manure  so  left  was  in  more 
workable  condition,  the  ammoniacal  salts  better  preserved,  and  the 
proportion  of  all  useful  ingredients  greater  in  comparison  to  the  bulk. 
Incidentally,  the  authors  quote  the  value  of  nitrogen,  potash,  and 
phosphoric  acid  in  stable  manure  at  Marks  1*50 — 0*36,  0*40  per  kilo, 
respectively.  J.  P. 

Peat  as  Litter.  By  C.  Arnold  (Bied.  Centr.,  1881,  589—590).— 
The  use  of  peat  ground  to  fine  powder  has  been  strongly  recommended, 
and  the  experiments  of  Alberti  show  that  it  absorbs  7^  to  8  times  its 
weight  of  water,  whilst  straw  and  sawdust  only  take  up  3|  to  4  times 
their  weight.  In  the  present  case  a  two-horse  stable  was  laid  down 
with  0*12  meter  deep  of  ground  peat ;  after  six  days  there  was  no 
perceptible  ammoniacal  smell ;  a  second  stable  containing  two  horses 
was  bedded  with  straw.  The  air  in  both  stables  was  daily  tested  for 
ammonia,  the  result  being  that  the  latter  stable  at  the  end  of  six  days 
contained  as  much  ammonia  as  the  former  at  the  end  of  15  days. 
On  the  20th  day,  the  peat  becoming  damp,  half  the  former  quantity 
was  added,  when  the  ammonia  in  the  air  became  very  much  reduced. 
One  bale,  weighing  128  kilos.,  costing  5  marks,  lasted  30  days,  150 
kilos,  of  straw,  value  7^  marks,  being  used  in  the  other  stable ;  the  ab- 
sorptive power  of  the  peat  is  regular,  and  is  perceived,  whether  a  large 
quantity  is  employed  at  once  or  the  same  quantity  in  three  or  four 
operations ;  the  most  economical  method  is  to  apply  thin  layers  every 
six  days.  The  author  considers  the  material  very  suitable  and  econo- 
mical, both  in  point  of  cost  and  space — the  manure  of  two  horses  for 
a  year  occupying  only  the  space  of  20  cubic  metres.  J.  F. 

Oats  Manured  with  Steamed  and  Dissolved  Bones.     By  A. 

Emmerling  (Bied.  Centr.,  1881,  597 — 599). — Continuation  of  previous 
experiments  in  the  same  direction  made  on  clayey,  humous,  and  sandy 
soils  with  bone  meal  steamed  and  with  bone  meal  dissolved. 

The  results  confirm  previous  experiences  in  favour  of  the  dissolved 
bone,  and  show  marked  increased  production  in  each  case  wherein  the 
manure  was  used.      The  experiments  take  account  only  of  the  pro- 
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duce  of  the  first  year ;  the  effects  in  the  succeediDg  year,  the  author 
believes,  would  be  found  much  greater.  J.  F. 

Solubility  of  Phosphates  in  Soil  by  Acids  contained  in  the 
Roots  of  Plants.  By  H.  v.  Liebig  (Bied.  Centr.,  1881,  579—582). 
— From  numerous  experiments,  the  author  concludes  that  oxalic  acid 
is  the  first  acid  formed  in  plants,  being  a  step  towards  the  production 
of  hydrocarbons,  but  he  believes  that  it  also  acts  as  a  solvent  of  the 
phosphates  contained  in  the  soil.  The  albumin  and  hydrocarbons  in 
seeds  are  suflBcient  with  the  potash  and  phosphoric  acid  present  to 
provide  rootlets  and  first  leaflets.  With  the  production  of  these  and 
the  absorption  of  carbonic  acid,  the  formation  of  oxalic  acid  com- 
mences, and  its  combination  with  potash  in  the  plant.  When  it  comes 
into  contact  with  the  phosphoric  acid  in  the  soil,  potassium  phosphate 
is  formed  in  the  plant  and  calcium  oxalate  in  the  soil.  As  a  support 
to  this  hypothesis,  the  author  instances  the  success  even  in  sterile 
soils  of  certain  plants  containing  abundant  oxalic  acid.  Lupines  for 
example  contain  such  a  reserve  of  material  that  they  can  without 
the  aid  of  external  nourishment,  develop  a  strong  system  of  roots 
which  act  so  energetically  as  to  utilise  the  most  refractory  ingredients 
in  the  soil — if  the  assimilation  of  phosphates  were  due  to  the  presence 
of  water  containing  carbonic  acid,  those  dry  sterile  soils  would  be 
absolutely  unproductive. 

Hitherto  the  method  of  estimating  phosphates  by  their  solubility  in 
water,  and  of  retrograde  or  precipitated  phosphates  by  ammonium 
citrate,  has  not  produced  satisfactory  results,  and  the  author  believes 
that  the  true  test  of  the  value  of  a  phosphate  is  its  solubility  in  such 
acids  as  are  found  in  the  roots  of  plants.  He  gives  the  results  of  some 
of  his  experiments. 

In  dilute  acetic  acid  for  25  minutes  was  dissolved,  of 

Ground  phosphorite  containing  28  p.  c.  —   9*5  p.  c.']  pjiog^jjorif. 
Baker  guano  „  34     „     „  11-5     „     >       ^^.^ 

Mejillones  guano  „  36     „     „  14"6     ,,    J 

An  additional  quantity  of  acid   dissolved   more   phosphate,  but   the 
amount  is  not  stated. 

Boiled  for  25  minutes  with  1  gram  of  calcium  phosphate,  1^  gram, 
potassium  oxalate  and  100  c.c.  water  dissolved — 

Phosphorite 57"1  per  cent,  phosphoric  acid. 

Baker  guano 7l"0        ,,  „ 

Bone  ash  (meal)    50 "4       „  „ 

Do.      finely  ground. . . .  89"5        „  a 

The  same  reagent  in  the  cold  worked  more  slowly,  but  in  a  similar 
way  thus  after  36  hours,  dissolved,  of — 

Mejillones  guano 74' 6    per  cent,  phosphoric  acid. 

Steamed  bone  meal,  fine  . .  87*33        ,,  „ 

Do.  do.        coarse  51*7  ,,  ,, 

Peruvian  guano 95'4  „  „ 

Calcium  biphosphate lOO'O  „  „ 
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Dr.  Wein  found  only  53  per  cent,  of  this  calcium  biphosphate  soluble 
in  ammonium  citrate. 

The  author  believes  that  these  experiments,  showing  the  different 
degrees  of  solubility  in  vegetable  acids,  or  in  other  words,  of  power  of 
assimilation  by  roots,  are  of  considerable  value,  and  that  this  mode  of 
estimating  the  ecouomic  value  of  phosphates  is  preferable  to  field  ex- 
periments, and  that  the  name  of  "  plant"  or  "root  solubility"  would 
be  preferable  to  present  terms. 

Incidentally  he  shows  the  inutiUty  of  dissolving  Peruvian  guano,  as 
far  as  phosphates  are  concerned,  and  mentions  his  belief  tliat  too  much 
value  has  hitherto  been  attached  to  bone  meals,  much  of  their  good 
effects  being  due  to  the  nitrogen  they  contain :  the  fineness  of  the 
powdered  bono  he  considers  a  valuable  measure  of  its  worth  as  a 
phosphatic  manure.  J.  F. 


Analytical  Chemistry. 


New  Method  for  Detecting  the  Evolution  of  Oxygen  by 
Vegetable  or  Animal  Organisms.  By  T.  W.  Ekqklmann  (Bied. 
Centr.,  1881,  629 — 030). — The  method  is  based  on  the  urgent  require- 
ment of  oxygen  by  the  bacteria  of  putrefaction,  especially  the  more 
minute  kinds.  A  drop  of  liquid  rich  with  them  is  placed  on  the  slide 
of  a  microscope,  and  the  chlorophyll  cells  of  certain  plants  introduced. 
The  whole  being  well  illuminated,  the  bacteria  are  seen  crowded 
around  the  green  cells,  whilst  the  remainder  of  the  drop  contains  no 
bacteria ;  on  the  light  being  turned  down  so  that  the  object  is  barely 
visible,  they  disperse  and  are  scattered  over  the  entire  drop.  The 
author,  from  observations  made  in  this  manner,  finds  that  plants  con- 
taining chlorophyll  give  out  oxygen  energetically  in  the  light;  the 
energy  of  emission  is  in  proportion  to  the  chlorophyll  contents  of  the 
cells ;  partially  destroyed  cells  emit  oxygen  from  their  sound  portions. 
The  action  of  light  in  the  process  is  local ;  a  cell  partially  illuminated 
emits  oxygen  from  that  part  only.  Light  of  different  wave-lengths 
varies  in  energy.  The  ulti-a-red  is  generally  inactive.  Orange  and 
yellow  stronger.  Green  nearly  always  weak.  Blue  is  active.  The 
action  of  light  is  instantaneous,  the  emission  of  the  oxygen  com- 
mencing at  the  very  moment  of  illumination.  J.  F. 

Accurate  and  Rapid  Method  for  Analysis  of  Air.    By  E.  W. 

MoRLEY  {Am.  Chem.  J.  [3],  275—279;  Chem.  News,  44,  291—292). 
— The  air  is  collected  in  stoppered  bottles  containing  a  few  drops  of 
potash,  with  which  the  stoppers  are  moistened,  and  in  such  a  condi- 
tion samples  may  be  kept  for  many  days  without  alteration. 

The  air  is  withdrawn  from  the  bottle  by  means  of  a  mercury  pump 
connected  with  it  by  an  india-rubber  bung  (in  presence  of  an  alkaline 
solution  the  bung  does  not  absorb  O'OOl  per  cent,  of  oxygen)  and  dis- 
charged into  a  jar  standing  over  mercury.  A  portion  of  the  air, 
suificient  to  occupy  470 — 475  mm.,  is  then  introduced  into  a  eudio- 
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meter,  roughly  measnred  witli  a  journeyman  pressure  tube,  and  finally 
with  an  accurate  pressure  tube  fitted  with  a  Jolly  point  in  the  vacuum 
at  the  level  of  the  zero  of  the  graduation  on  the  eudiometer  tube, 
which  zero  is  at  the  top  of  the  tube.  When  the  mercury  in  the  pres- 
sure tube  is  put  in  contact  with  that  in  the  eudiometer,  and  its  lower 
level  brought  to  the  Jolly  point  by  means  of  a  fine  adjustment,  the 
level  of  the  mercury  is  read  by  means  of  a  microscope  magnifying  to 
50  diameters.  By  such  an  arrangement  the  contact  at  the  Jolly  point 
can  be  verified,  the  thermometer  read  to  001  of  a  degree,  and  the  level 
of  the  mercury  in  the  eudiometer,  in  less  than  10  seconds. 

The  measured  quantity  of  air  is  then  transferred  to  a  jar  and  mixed 
with  63  per  cent,  of  hydrogen.  By  always  using  this  proportion  of 
hydrogen,  the  error,  which  is  a  function  of  the  hydrogen,  remains  con- 
stant. When  the  gases  have  had  time  to  mix,  the  whole  volume  is 
transferred  to  the  eudiometer  Mid  exploded. 

To  ensure  accurate  determinations  of  temperature,  the  whole  appa- 
ratus is  encased  in  a  box,  which  is  filled  with  water  constantly  agitated 
by  a  current  of  air. 

The  hydrogen  used  is  prepared  from  a  Bunsen's  decomposing  cell 
so  constructed  that  it  can  be  attached  to  an  air-pump,  and  all  hydrogen, 
either  dissolved  in  the  acid  or  occluded  by  the  zinc,  may  be  expelled 
before  using  it ;  the  hydrogen  is  also  passed  over  platinum-black ; 
prepared  in  this  way  the  gas  may  be  kept  over  mercury  for  several 
weeks. 

By  making  the  corresponding  readings  of  different  experiments 
under  similar  circumstances,  all  errors  disappear  from  the  differences 
of  the  analyses.  By  this  method  analyses  can  be  made  with  the  greatest 
accuracy  in  70  minutes.  L.  T.  O'S. 

Estimation  of  Potash  in  Wine.  By  B.  Kayser  (Chem.  Centr., 
1881,  706). — In  order  to  determine  the  potash  in  wine,  the  author 
proceeds  as  follows  : — To  100  c.c.  wine  (clarified  by  charcoal)  are 
added  7  grams  hydrated  sodium  carbonate,  and  2  grams  tartaric  acid, 
and  finally  160  c.c.  of  alcohol  of  92  per  cent.  The  mixture  is  then 
allowed  to  stand  for  24  hours  in  order  to  separate  the  potash  as  potas- 
sium hydrogen  tartrate  ;  this  is  thrown  on  a  filter,  washed  with  alcohol, 
and  then  dissolved  in  water  in  the  vessel  used  for  the  wine.  The 
solution  is  then  made  up  to  a  known  volume  and  titrated  with  a 
decinormal  soda  solution.  V.  H.  V. 

Analysis  of  Rail  Steel.  By  M.  Troilius  (Chem.  News,  44,  299 
— 300,  and  310 — 311). — In  the  estimation  of  phosphorus  in  rail  steel, 
the  author  advocates  its  determination  as  ammonium  phosphomolybdate, 
weighing  it  as  such  without  ignition.  The  weight  of  steel  used  is 
5  grams,  which  is  dissolved  in  aqua  regia,  the  silica  separated  in  the 
ordinary  way,  and  the  phosphorus  precipitated  in  a  nitric  acid  solution 
with  ammonium  molybdate  prepared  by  dissolving  100  gj'ams  ammo- 
nium molybdate  in  1  litre  of  water,  and  100  c.c.  ammonia,  sp.  gr.  0'88. 
The  precipitate  is  filtered  off  after  standing  for  an  hour  at  a  gentle 
heat.  The  precipitate  is  dried  between  95°  and  140°,  detached  from 
the  filter-paper  and  weighed. 
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The  precautions  to  be  observed  are — 

(1.)   Removing  excess  of  hydrochloric  acid  by  evaporation. 

(2.)  Adding  the  solution  of  molybdate  in  a  thin  stream  from  a 
pipette  and  shaking  well. 

(3.)  Gi'eat  care  in  washing  the  precipitate,  and  brushing  it  off  the 
filter-paper. 

When  the  steel  contains  large  quantities  of  arsenic,  the  temperature 
of  the  solution  after  adding  the  molybdate  must  not  exceed  40^, 
otherwise  the  arsenic  is  precipitated. 

In  the  method  of  burning  the  filter-paper,  it  is  not  necessary  to 
make  any  allowance  for  ammonia  expelled,  if  the  filter-paper  is  care- 
fully incinerated. 

Since  the  above  methods  furnish  sufficiently  accurate  results,  the 
magnesia  methods  are  considered  a  waste  of  time,  and  the  results  are 
frequently  too  high,  owing  to  difficulty  of  obtaining  the  reagents 
used  in  them  free  from  phosphorus. 

Determination  of  Silicon. — The  author  advocates  more  especially 
the  sulphuric  acid  method,  and  for  each  gram  of  steel  uses  14  c.c.  of 
dilute  sulphuric  acid  (1 — 6),  boils  the  mixture  (with  exclusion  of  air 
as  far  as  possible)  until  the  steel  is  completely  dissolved,  evaporates, 
dilut<^s  the  residue  with  hot  water  and  a  few  drops  of  hydrochloric  acid, 
and  filters  from  the  insoluble  silica,  which  is  washed  with  water  con- 
taining 5  per  cent,  nitric  acid. 

The  sepamtion  of  the  silica  by  aqua  regia,  as  in  the  phosphorus 
determination,  may  be  used. 

Manganese  Determination. — For  the  determination  of  manganese, 
the  author  uses  the  ammonium  acetate  and  bromine  method,  with 
final  addition  of  ammonia.  3  grams  of  steel  are  dissolved  in  aqua  regia, 
the  solution  evaporated  to  dryness,  dissolved  in  boiling  hydi*ochloric 
acid,  the  volume  made  up  to  750  c.c.  with  water,  and  the  solution 
neutralised  with  ammonia  or  ammonium  carbonate  (excess  of  alkali 
must  be  avoided,  otherwise  the  manganese  will  be  precipitated)  ;  20 
to  30  c.c.  of  concentrated  ammonium  acetate  are  then  added,  the 
solution  boiled,  and  the  precipitate  allowed  to  settle :  if  it  will  not 
settle,  a  few  di-ops  of  ammonia  (0*88)  are  cautiously  added,  and  the 
solution  again  boiled.  Care  must  be  taken  not  to  add  too  much 
ammonia,  as  the  manganese  may  be  precipitated.  Tlie  precipitate  is 
then  filtered,  dissolved  in  hydrochloric  acid,  the  iron  again  precipitated 
as  before  and  filtered,  this  filtrate  being  added  to  the  first.  In  ordinary 
cases  one  washing  is  sufficient,  but  for  spiegeleisen  and  ferromanganese 
it  is  desirable  to  redissolve  the  precipitate  twice.  After  cooling,  the 
manganese  in  the  filtrate  is  oxidised  with  excess  of  bromine  and  pre- 
cipitated with  ammonia. 

It  is  necessary  that  the  solution  be  cold  before  oxidation,  otherwise 
a  violent  evolution  of  nitrogen  takes  place,  and  the  manganese  remains 
in  solution.  Insufficient  bromine  also  causes  only  partial  precipita- 
tion. L.  T.  O'S. 

Method,  for  Determination  of  Carbon  in  Steel.    By  M.  Troi- 

Lius  (Chem.  News,  44,  292 — 294). — The  author  employs  a  somewhat 
modified  form  of   Eggertz's   method:    0*2  gram  of  the  steel  and  of 


338  ABSTRACTS  OF  CHEMICAL  PAPERS. 

standard  steel  are  dissolved  at  90**  in  nitric  acid,  which  is  delivered 
from  a  burette ;  when  the  steel  is  completely  dissolved,  and  the  solution 
quite  cold,  the  determination  is  carried  out  in  the  carbon  tubes.  The 
following  points  are  of  much  importance : — (1)  the  quantity  of  acid 
required  for  each  O'l  gram  of  steels  of  different  percentages  of  carbon ; 
(2)  the  minimum  addition  of  water  required  for  each  0"1  gram  steel 
to  remove  the  iron  colour. 

It  is  also  desirable  that  the  standard  steel  should  have  a  percentage 
of  carbon  not  differing  very  widely  from  that  of  the  sample  to  be 
tested.  L.  T.  O'S. 

Determination  of  Phosphorus  in  Iron  and  Steel.  By  E. 
Agthe  {Dingl.  polyt.  J.,  242,  183 — 136).— Referring  to  the  estima- 
tion of  phosphorus  in  iron  by  precipitation  with  molybdic  acid  and 
subsequent  precipitation  with  magnesia  mixture,  the  author  states 
that  four  hours'  standing  is  more  than  sufficient  to  complete  the  pre- 
cipitation of  the  phosphorus  by  molybdic  acid.  Nitric  acid  when 
present  in  too  concentrated  a  form  or  too  large  a  quantity,  prevents 
the  precipitation.  Carbon  must  be  destroyed  completely,  otherwise 
the  results  are  too  low.  They  are  too  high  when  the  silicon  in  steel, 
white  cast-iron,  or  ferromanganese  {i.e.,  iron  with  only  small  quantities 
of  silicon)  is  not  eliminated. 

In  conclusion,  the  author  details  the  process  which  he  adopts.  The 
precipitants  used  are  prepared  as  follows  : — 

115  grams  of  molybdic  acid  are  dissolved  in  460  grams  of  ammonia, 
sp.  gr.  =  0-96,  and  1  litre  of  water  is  added.  The  mixture  is  then 
poured  into  1  litre  of  nitric  acid,  sp.  gr.  =  1-2,  allowed  to  stand  for 
one  day  and  finally  filtered.  The  magnesia  mixture  is  prepared  by 
taking  101'5  grams  magnesium  chloride  and  200  grams  ammonium 
chloride,  and  adding  400  grams  ammonia,  sp.  gr.  0*96,  and  1  litre  of 
water.  D.  B. 

Estimation  of  Zinc  in  its  Ores.  (Dingl.  polyt.  J.,  242,  310.)— 
Schneider  recommends  that  the  ore  be  dissolved  in  concentrated  sul- 
phuric acid  and  a  small  quantity  of  nitric  acid.  The  solution  of 
zinc  sulphate  is  evaporated  until  1  litre  contains  2  grams  of  zinc. 
Sulphuretted  hydrogen  is  then  passed  through  the  solution,  which  is 
said  to  precipitate  the  zinc  completely  (oiily  2  mgrms.  of  zinc  per 
litre  remain  in  solution).  D.  B. 

Determination  of  Mercury.  {Bingl.  polyt.  /.,  242,  302—304), 
— Eschka's  method  of  estimating  mercury  {ibid.,  239,  300)  by  means 
of  metallic  iron  and  amalgamation  of  gold  presented  difficulties  in  the 
commencement,  consisting  in  the  necessity  of  washing  the  amalgam 
with  alcohol  when  bituminous  samples  were  examined,  and  the  forma- 
tion of  a  fluid  amalgam  on  the  gold  capsule,  when  rich  ores  were 
tested.  These  difficulties  have  recently  been  surmounted.  Teuber 
proposes  to  add  an  oxidising  agent,  preferably  red  lead  ;  to  the  bitumen, 
the  washing  with  alcohol  is  then  unnecessary,  and  any  loss  of  amal- 
gam is  avoided.  With  highly  bituminous  substances,  the  amalgam  is 
washed  with  ether,  and  red  lead  is  used  instead  of  iron  filings  to  cover 
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the  mass.  The  formation  of  a  liquid  amalgam  is  prevented  by  operat- 
ing on  a  small  quantity  of  substance.  D.  B. 

Qualitative  and  Quantitative  Determination  of  Fusel  Oil  in 

Alcohol,  liy  H.  Hagkr  (Cliem.  Cmtr.,  1881,  712— 714).— In  order 
to  detect  the  presence  of  fusel  oil,  a  rolled  filter-paper  is  dipped  into 
the  alcohol  to  be  examined ;  on  allowing  the  moistened  paper  to  dry 
at  a  temperature  not  exceeding  25°,  the  alcohol  evaporates,  leaving 
the  fusel  oil,  which  reveals  itself  by  its  characteristic  smell.  This  test 
is  more  delicate  if  one-tenth  of  its  volume  of  pure  glycerol  is  added  to 
the  dilute  alcohol.  If  only  traces  of  the  fusel  oil  are  present,  the  roll 
of  filtor-paper  is  placed  in  a  cylindrical  tube  open  at  Doth  ends  ;  the 
lower  end  is  closed  with  the  finger,  and  the  test  mixture  of  alcohol, 
water,  and  glycerol  poured  in  to  thoroughly  moisten  the  paper.  Ia 
the  course  of  24<  hours  the  smell  of  the  fusel  oil  is  easily  recognised, 
and  remains  peramnent  for  more  than  a  week.  If  ethereal  oils  are 
present,  the  mixture  is  distilled  at  the  beat  of  the  water-bath,  and  the 
residue  mixed  with  an  equal  volume  of  water  and  filtered ;  only  traces 
of  the  oil  pass  through  the  filter,  and  the  method  described  above  can 
then  be  used. 

Quantitative  Determinations. — Owing  to  the  difference  of  vapour- 
tension  of  ethyl  and  amy]  alcohols,  the  two  liquids  may  easily  be 
separated  by  fractional  distillation  without  addition  of  glycerol. 
Experiments  are  quoted  to  show  the  accuracy  of  the  process.  If  the 
spirit  contains  less  than  70  per  cent,  alcohol,  both  water  and  fusel  oil 
remain  in  the  i-esidue  left  on  distillation ;  ether  is  then  added,  while 
the  distillation  is  proceeding ;  and  the  ethereal  solution  is  redistilled 
at  60°.  If  an  ethereal  oil  is  present,  a  few  c.c.  of  glycerol  are  added, 
the  distillation  residue  allowed  to  stand  for  a  day,  and  then  filtered  to 
remove  the  oil.  Another  method  of  separating  the  ethereal  oil  from 
the  glycerol  and  spirit  consists  in  adding  a  little  solid  paraffin  or  wax 
to  the  liquid  ;  the  vessel  containing  it  is  then  warmed  to  melt  the  wax, 
which  runs  down  and  takes  up  the  ethereal  oil ;  it  is  then  allowed  to 
solidify  and  is  removed  by  filtration ;  the  mixture  is  finally  separated 
by  distillation  as  above.  V.  H.  V. 

Quantitative  Estimation  of  Phenol.  By  F.  Salomon  (Chem. 
Cevtr.,  1881,  712). — For  the  estimation  of  phenol,  the  author  uses  the 
intimate  mixture  of  sodium  bromide  and  bromate  obtained  by  the 
saturation  of  soda  with  bromine,  and  subsequent  evaporation.  On 
adding  hydrochloric  acid,  bromine  is  set  free,  which  reacts  in  the 
so-called  nascent  state  on  the  phenol  solution  to  be  examined. 

V.  H.  V. 

Analysis  of  Starch.  By  F.  Salomon  (Chevt.  Centr.,  1881,  712). — 
The  author  determines  (I)  the  dried  substance,  (II)  the  ash,  (III)  the 
portions  insoluble  in  dilute  acids  (cellulose,  nitrogenous  substances), 
and  finally  the  starch  by  conversion  with  dilute  hydrochloric  acid  into 
sugar,  which  is  determined  quantitatively.  V.  H.  V. 

Action  of  Different  Kinds  of  Benzoic  Acid  and  their  Sodium 
Salts  on  Potassium  Permanganate.     By  C.  Schacht  (Pharm.  J. 
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Trans.,  12,  517 — 518). — Of  the  different  preparations  of  benzoic  acid, 
all  with  the  exception  of  those  prepared  by  sublimation  and  from  Siam 
benzoin  in  the  moist  way,  which  decolorise  potassium  permanganate 
solution,  change  the  colour  of  the  solution  to  green  both  in  alkaline 
and  acid  solutions.  The  sodium  salts  of  the  different  preparations  of 
the  acid  act  in  a  similar  manner. 

From  experiments  on  the  commercial  sublimed  acid,  it  appears  to 
consist  of  the  acid  from  toluene  or  urine  sublimed  with  a  small  quantity 
of  gum  benzoin  to  impart  the  smell  of  the  gum  to  it.         L.  T.  O'S. 

Identification  of  Alkaloids.  By  E.  Czumpelitz  (Chem.  Centr., 
1881,  710). — The  author,  starting  with  the  idea  that  the  colour  reac- 
tions of  alkaloids  arise  from  a  removal  of  water,  has  examined  the 
action  of  zinc  chloride  on  them.  The  substance  to  be  examined  is 
moistened  with  a  few  drops  of  zinc  chloride  solution  (1  gram  ZnCla, 
30  c.c.  HCl,  30  c.c.  H2O),  and  then  re-dried  on  a  water- bath.  The 
following  alkaloids  give  under  these  conditions  a  colour  reaction : 
strychnine,  a  rose-red  ;  thebaine,  gold  ;  narceine,  olive-green  ;  delphi- 
nine,  red-brown ;  berberine,  gold ;  veratrine,  red  ;  quinine,  pale 
gold  ;  digitaline,  chestnut-brown ;  salicin,  red-violet ;  santonin,  blue- 
violet  ;  cubebine,  carmine-red.  By  this  process  the  presence  of  salicin 
can  easily  be  recognised  in  quinine.  V.  H.  V. 

New  Colour  Reactions  of  Morphine,  Codeine,  and  Atropine. 
By  D.  YiTALi  (Pharm.  J.  Trans.  [3],  12,  459— 4G0).— Tattersall  found 
that  by  treating  morphine  in  the  cold  with  a  very  little  sodium  arsenate 
and  some  concentrated  sulphuric  acid,  a  violet  coloration  is  pro- 
duced, passing  into  light-green  on  heating.  According  to  the  author, 
the  above  reaction  occurs  but  slowly  in  the  cold,  but  on  agitating 
with  a  glass  rod,  a  bluish-red  tint  verging  on  violet  is  produced, 
passing,  on  continuing  to  heat,  to  dark-green,  dirty  greenish-blue,  and 
finally  light-green  [a].  On  cautiously  adding  water,  the  colour 
changes  first  to  dark-red  and  then  becomes  decidedly  blue  ;  if,  how- 
ever, alcohol  is  added,  the  first  drops  produce  a  wine-red,  a  larger 
quantity  a  most  magnificent  violet.  On  adding  acetic  acid  to  the 
solution  [a],  it  becomes  wine-red  ;  on  further  adding  a  few  drops  of 
ammonia  solution,  so  as  to  leave  the  liquid  still  acid,  a  magnificent 
blue  is  developed,  passing  into  an  intense  green  on  adding  ammonia  in 
excess.  In  like  manner,  the  solution  which  has  become  blue  by 
water,  and  that  which  has  become  violet  by  alcohol,  are  turned  green 
by  ammonia.  The  colouring  matter  remains  suspended  as  a  flocculent 
precipitate. 

Morphine  heated  with  sulphuric  acid  becomes  first  dark-red  and 
then  dark-green.  Water,  alcohol,  acetic  acid,  and  ammonia  produce 
the  same  reactions  as  above,  but  the  tints  are  not  so  vivid. 

On  dissolving  a  crystal  of  morphine  in  a  few  drops  of  sulphuric 
acid,  adding  a  drop  of  sodium  sulphide  and  cautiously  heating,  it 
turns  to  flesh-colour,  changing  to  intense  violet,  dark-green,  and  dirty 
green.  On  adding  a  drop  of  sodium  sulphide  to  morphine  dissolved 
in  two  drops  of  sulphuric  acid,  then  one  drop  of  a  2  per  cent,  solation 
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of  potassium  chlorate  in  concentrated  sulphuric  acid,  and  stirring,  a 
greenish  tint  is  developed  at  first,  turning  to  blue  with  a  tendency  to 
violet.  With  an  additional  drop,  the  green  becomes  intense  and 
passes,  with  continued  stirring,  into  dark  blue ;  more  of  the  chlorate 
solution  produces  a  yellowish  tint. 

Codeine  gives  the  same  reactions,  except  that  whilst  morphine  with 
sulphuric  acid  and  sodium  arsenate  turns  dirty  green  on  heatitjg,  codeine 
treated  in  a  similar  manner  assumes  a  fine  reddish-violet  tint,  changing 
to  green  on  further  heating,  and  yielding  the  same  colour  reactions  as 
morpliine,  with  water,  alcohol,  <fec. 

If  a  solid  fragment  of  atropine  or  one  of  its  salts  is  moistened  with 
a  few  drops  of  potassium  chlorate  in  sulphuric  acid,  the  former 
becomes  greenish-blue,  and  on  moving  the  liquid  about  in  all  direc- 
tions, bluish-green  streaks  are  seen  to  pass  from  the  fragments  through 
the  liquid,  the  latter  gradually  assuming  a  pale-green  colour.  The 
colour  reactions  given  by  the  author  for  atropine  and  datnrine  (Neto 
li  em  ('dies,  1880,  339)  are  likewise  chaiucteristic  for  hyoscy  amine  and 
duboisine.  F,  L.  T. 

Estimation  of  Quinine  as  Herapathite.  By  A.  Chbistensex 
(Pharm.  J.  Trans.  [3],  12,  441). — The  method  for  estimating  quinine 
as  iodosulphatc  was  first  proposed  by  De  Vrij  ;  the  author  has  re-ex- 
amined it,  and  comes  to  the  conclusion  that  (1)  acidulated  spirit 
dissolves  a  notable  quantity  of  herapathite,  too  much  and  too  little 
acid  are  alike  disadvantageous  ;  (2)  the  degree  of  conceatration  may 
affect  the  result ;  (3)  cinchonidine  periodosulphate  may  be  precipitated 
in  spite  of  De  Vrij's  precautions ;  (4)  compounds  of  quinine  richer 
than  herapathite  in  iodine  are  formed  unless  the  solutions  are  cold  and 
the  filtration  takes  place  one  hour  (instead  of  24,  De  Vrij)  after  pre- 
cipitation. To  avoid  the  formation  of  cinchonidine  iodosulphatc,  the 
author  proposes  to  separate  the  quinine  by  ether  before  precipitation. 

F.  L.  T. 

Detection  of  Oleomargarin.  By  P.  Casamajor  (Chem.  News,  44, 
309 — 310). — This  method  consists  in  determining  alcohol  of  the  same 
sp.  gr.  as  the  suspected  sample  of  butter. 

Pure  butter  at  15°  has  the  same  sp.  gr.  as  alcohol  of  53"7  per  cent., 
*p.  gr.  =  0"926,  and  oleomargarin  as  alcohol  of  59  2  per  cent.,  sp.  gr. 
=  0'915.  Any  butter  therefore  which  is  adulterated  with  oleomar- 
garin will  float  in  alcohol  of  53" 7  per  cent.  In  alcohol  56'5  per  cent, 
(mean  of  53" 7  and  59*2)  pure  butter  when  melted  will  sink  and  oleo- 
margarin will  float ;  the  butter  on  solidifying  rises  to  the  surface  owing 
to  its  expansion,  but  in  alcohol  of  59'2  per  cent,  butter  will  sink  at  all 
tempei'atures. 

In  order  to  determine  the  amount  of  oleomargarin  in  butter,  deter- 
mine the  strength  of  alcohol  of  same  sp.  gr.  as  sample  ;  let  it  =  57 
per  cent.  ;  from  it  take  the  strength  of  alcohol  of  same  sp.  gr.  as 
butter  =  53'7  ;  multiply  the  remainder  by  the  reciprocal  of  the  differ- 
ence of  the  strengths  of  alcohol  of  same  sp.  gr.  as  oleomargarin  and 
butter  =  0-18:  .-.  (57  -  537)  OlS  =  3-3  x  OlS  =  5-95  of  oleo- 
margarin.  L.  T.  O'S. 
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Estimation  of  Neutral  Pats,  and  Palmitic  and  Oleic  Acids 
in  Palm  Oils  and  Autoclaved  Materials.  By  F.  Sear  (Ohem. 
News,  44,  299). — Five  grams  of  the  substance  is  treated  with  100 — 
150  c.c.  carbon  bisulphide  for  three  or  four  hours  with  occasional 
shaking.  The  mixture  is  then  filtered  into  a  tared  flask,  the  residue 
washed  with  carbon  bisulphide,  the  filtrate  freed  hj  carbon  bisulphide 
by  distillation  at  as  low  a  temperature  as  possible,  dried,  and 
weighed. 

The  residue  consisting  of  neutral  fats  and  zinc  oleate  is  saponified 
with  alcoholic  potash  ;  the  soap  is  decomposed  with  an  acid,  the  mix- 
ture filtered,  and  the  zinc  precipitated  from  the  hot  solution  with 
potassium  carbonate  and  estimated  as  zinc  oxide.  The  quantity  of 
zinc  oleate  to  which  this  corresponds  is  calculated,  and  subtracting 
this  number  from  the  weight  of  neutral  fats  and  zinc  oleate  gives  the 
weight  of  the  former.  By  calculating  the  amount  of  oleic  acid  from 
the  zinc  oleate,  adding  it  to  the  weight  of  neutral  fats,  and  subtract- 
ing their  sum  from  the  weight  of  oil  taken,  the  amount  of  palmitic 
acid  is  readily  ascertained.  L.  T.  O'S. 

Diagnosis  of  Blood  Stains  by  Measurement  of  the  Blood- 
corpuscles.  By  H.  Struve  (Chem.  Centr.,  1881,  710).— The  author 
has  re-examined  the  method  suggested  by  Malinin  and  Schmidt  for  the 
diagnosis  of  blood  stains,  which  consists  in  heating  them  with  30 — 35 
per  cent,  potash  solution  and  measuring  the  corpuscles,  in  order  to  deter- 
mine from  what  source  the  blood  has  been  drawn.  He  finds  that  this 
method  is  valueless,  because  the  blood-corpuscles,  after  having  been 
dried  and  then  soaked  with  potash,  do  not  attain  their  original  size, 
and  no  conclusions  of  value  can  be  drawn  from  their  measurement. 

V.  H.  y. 

Examination  of  Urine  for  Albumin.  By  A.  Raabe  (Chem. 
Centr.,  1881,  709). — In  order  to  test  urine  for  albumin,  a  small  quantity 
of  crystallised  trichloracetic  acid  is  added  to  1  c.c.  clear  filtered  urine, 
and  the  mixture  left  at  rest.  The  acid  dissolves  at  the  bottom  of  the 
vessel,  and  at  the  juncture  of  the  two  layers  of  liquid  there  appears 
a  well-defined  cloudy  ring.  If  large  quantities  of  urates  are  present, 
the  turbidity  takes  a  longer  time  to  form,  and  is  spread  throughout 
the  whole  liquid ;  on  warming,  the  turbidity  caused  by  the  urates  dis- 
appears, but  this  does  not  occur  if  albumin  is  present. 

V.  H.  V. 


Technical   Chemistry. 


Manufacture  of  Soda.  (Dingl.  polyt.  /.,  242,  293— 297.)— Wiggs 
recommends  for  rotary  soda- ovens  a  generator  constructed  to  allow 
air  to  ascend  in  the  same,  which  becomes  heated,  and  combines  with 
the  gases  of  the  generator  before  they  are  introduced  into  the  ovens, 
thus  a  more  perfect  combustion  is  said  to  be  occasioned.     Referring  to 
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Pauli's  process  of  desulphurising  soda-liquors,  Schenrer-Kestner  men- 
tions that  the  addition  of  manganeae  dioxide  considerably  facilitates 
the  oxidation  of  sulphides,  especially  at  a  temperature  of  75°.  To 
separate  silicic  acid,  aluminium  oxide,  and  iron,  Briinner  treats  soda- 
liquors  with  sodium  nitrate  or  the  oxides  of  zinc,  lead,  iron,  or  man- 
ganese. 

llammelsberg  has  investigated  red  and  yellow  crystals  obtained 
from  the  soda-liquors  of  the  Schonebeck  Alkali  Works.  On  recrys- 
tallising  these,  colourless  octohedrons  of  the  following  composition 
were  obtained :— NaF,2Na3R04,18H20.(R  =  P  -f  U).  From  a  solu- 
tion  of  sodium  fluoride,  vanadate,  phosphate,  and  hydroxide,  crystals 
resembling  the  above-described  octohedrons  were  obtained.  From  raw 
soda-liquors,  Rammelsberg  obtained  crystals  which  he  recognised  as 
gay-lussite,  Iiia2C03,CaCOj,5H>0,  the  formation  of  this  salt  being  the 
cause  of  the  loss  in  soda  experienced  at  the  Schonebeck  Works. 

D.  B. 

Devitrification.  By  M.  Grocer  {Dingl  folyt.  J.,  242,  297—302). 
— Tho  author  in  this  investigation  used  devitrified  bottle-glass  from 
the  glass  works  of  Aussig  in  Austria.  This  consisted  of  crystalline 
radiating  fibrous  globular  masses,  attaining  a  diameter  of  5  cm.  with 
faint  greenish- white  coloration,  and  imbedded  in  the  perfectly  trans- 
parent glass  of  deep  green  colour.  Having  carefully  separated  the 
<le vitrified  particles  from  the  transparent  mass,  both  were  analysed 
with  the  following  results  : — 

Devitrified  Transparent 

glass.  mase.  Difference. 

SiO,  63-79  64-39  -  0-60 

ALO3 7-73  7-42  +  0-31 

FeO    1-39  1-39  +  0-00 

MnO 2-49  2-47  -I-  0-02 

CaO   13-38  12-81  -f-  0-57 

MgO 0-61  0-73  -  0-12 

Na,0 9-76  9-78  -  0-02 

K.,0    1-52  1-45  +  0-07 

The  difference  in  the  chemical  composition  of  the  two  masses  is 
therefoi-e  very  small,  and  confirms  Pelouze's  results,  who  found  that 
devitrified  glass  has  the  same  composition  as  the  glass  from  which  it 
is  prepared.  Devitrified  glass  is  harder  than  ordinary  glass,  and 
less  fusible.  The  author  found  that  devitrified  glass  is  considerably 
attacked  by  hydrochloric  acid,  2  grams  losing  0  484  gram  against 
0032  loss  of  2  grams  ordinary  glass.  The  residue  obtained  on  treat- 
ing devitrified  glass  with  hj-drochloric  acid  amounts  to  ^77  per  cent. 
The  soluble  and  insoluble  portions  gave  on  analysis — 

SiOs.  ALO3.  FeO.  MnO.  CaO.  MgO.  Na^O.  K.O. 

Insoluble..      61-70  7-29  1-45  2-01  4-50  0-56  8-70  0-99 

Soluble    ..     11-90  0-25  0-26  0-06  8-84  0-30  0-81  0-08 

Total   ....      63-60  7-54  1-71  2-07  13-34  0-86  9*51  1-07 

These  numbers  seem  to  show  that  hydrochloric  acid  dissolves  large 
•quantities  of  lime  present  in  glass  in  the  form  of  monosilicate,  the 
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crystalline  substance  in  glass  consisting  of  this  compound,  whicli  is 
imbedded  in  the  amorphous  vitreous  mass. 

In  conclusion  the  author  states  that  devitrification  is  not  a  mere 
molecular  change,  as  supposed  by  Pelouze,  but  is  dependent  on  a  dis- 
sociation of  the  vitreous  mass,  the  result  being  that  calcium  mono- 
silicate  crystallises  out.  D.  B. 

Du  Fuy's  Direct  Process  for  Making  Iron  from  Ores,  Tap- 
cinder,  Mill  Furnace  Slag,  and  Hammer  Scale.  {Dingl.polyt.  /., 
242,  290 — 293.) — This  process  consists  in  heating  ore  or  slag  mixed 
with  carbonaceous  substances  and  flux  in  thin  cases  made  of  sheet-iron 
placed  in  reverberatory  furnaces  for  three  or  four  hours.  After  the 
reduction  of  the  ferric  oxide,  several  of  the  cases  are  hammered 
together,  squeezed,  and  rolled  into  bars.  The  cases  of  sheet-iron, 
which  are  partly  destroyed  during  the  operation,  are  not  removed. 
Charcoal  was  first  used,  but  later  on,  ordinary  reducing  agents,  such  as 
coal,  anthracite,  or  coal-dust,  were  employed.  The  iron  and  steel 
produced  is  said  to  compete  with  the  best  Swedish  and  American 
brands. 

In  order  to  make  the  process  more  economical,  Du  Puy  succeeded  iii 
abandoning  the  use  of  the  iron  cases,  and  now  forms  the  mixture  of 
ore  and  slag  into  the  shape  of  tubular  rings  resembling  drain-pipes. 
They  are  40  to  48  cm.  long,  29  cm.  in  diameter,  and  7  cm.  in  thick- 
ness, and  are  said  to  stand  handling  without  breaking  if  properly 
prepared.  A  mixture  of  lime,  alumina,  pulverised  ore,  and  coal  is 
used,  the  proportions  of  each  depending  ou  the  composition  of  the  ore 
to  be  reduced.  D.  B. 


Ferromanganese  used  in  Puddling  Fine-grained  Iron 
(Dingl.  polyt.  J.,  242,  .307). — A  specimen  of  puddle-steel  exhibited  at 
the  Diisseldorf  Exhibition  showed  the  following  tensile  strengths.  It 
was  puddled  from  pig-iron  containing  1*6  per  cent,  phosphorus,  with 
the  addition  of  1  to  4  per  cent,  ferromanganese  containing  67  per  cent, 
manfjanese. 


Without  the 
addition  of 
ferroman- 
ganese. 

With  addition  of  ferromanganese. 

1  p.  c.       2  p.  e. 

3  p.  c. 

4  p.  c. 

Strength,  t./sq.  mm 

Expansion,  per  cent 

Contraction       „         

36-7 

9-5 

23-2 

40-7     1     42-2 
17  -0     i     18  -0 
23-3     1     30-4 

42-6 
25-0 
38-3 

44-8 
27-0 
43-6 

In  a  series  of  experiments  made  by  Voigt,  pig-iron  was  puddled 
with  the  following  additions  of  ferromanganese:  1'5,  3,  4"5,  and  7'5 
per  cent.  Ko  additional  effect  was  produced,  and  contrary  to  expec- 
tation Voigt  was  unable  to  trace  any  regular  increase  in  the  above 
coefficients  (strength,  expansion,  and  contraction).  D.  B. 
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Strength  of  Iron  and  Steel  at  Low  Temperatures.  {Dingl. 
polyt.  J.,  242,  288 — 290.) — In  reference  to  the  diminution  in  strength 
which  iron  suffers  at  low  temperatures,  Grautier  reports  the  following 
facts.  According  to  Knut  StyfPe,  the  tenacity  of  iron  and  steel  is  not 
diminished  "ftt  the  lowest  temperatures  which  were  observed  in  Sweden 
on  this  occasion.  Between  +  100°  and  +  200°  the  tensile  strength  of 
steel  remains  constant ;  with  soft  iron,  however,  it  increases.  The 
elongation  does  not  alter  at  very  low  temperatures ;  between  +  100" 
and  200°  it  is  not  sensibly  diminished  in  the  case  of  steel,  but  consider- 
ably with  iron.  The  limit  of  elasticity  of  iron  and  steel  increases  at  a 
very  low  temperature;  it  diminishes  when  iron  is  heated  to  250". 
The  modulus  of  elasticity  of  iron  and  steel  increases  with  a  decrease 
in  temperature,  and  vice  versd.  However,  the  differences  are  but 
slight  (only  O^OOOf)  for  one  degree), 

Sandberg  has  experimented  with  a  number  of  English,  French,  and 
Belgian  rails  with  a  view  of  a.scertainiug  their  capability  of  resisting 
concuflsive  force.  At  —13°  the  resistance  to  concu&sion  was  one-third 
or  one-fourth  tliat  at  -|-  29".  In  the  summer,  English  rails  were 
20  per  cent,  strouger  than  French  rails,  and  these  again  were  30  per 
cent,  stronger  than  English  rails  during  the  winter. 

Webster  has  made  a  large  number  of  similar  trials  with  iron,  cast- 
iron,  Bessemer  steel,  and  malleable  cast-iron,  at  tempei-atures  varying 
between  —  15"  and  +  16°,  which  show  that  the  resistance  to  con- 
cussion (especially  of  cast-iron)  is  diminished  considerably  with  a 
decrease  in  temperature.  D,  B. 

Desulphurising  Pig-iron.  By  A,  Rollet  (Dingl. polyt.  J.,  242, 220). 
— The  process  is  carried  on  in  a  cupola  furnace,  rotary  puddling  furnace, 
or  in  the  Bessemer  converter.  When  the  former  is  used,  the  product  is 
desulphurised  iron,  whilst  in  the  case  of  the  two  last-named  apparatus  the 
dosul pi ui ration  is  combined  with  a  pai'tial  "puddling"  of  the  metal. 
After  the  end  of  the  operation,  the  conversion  of  the  pig-iron  into 
steel  or  malleable  iron  can  be  effected  in  the  same  furnace.  As  a 
novelty,  the  author  claims  (1)  the  use  of  fluorspar  to  form  a  fluid  basic 
slag,  the  pig-iron  being  fused  at  a  high  temperature  in  the  cupola 
lined  with  a  basic  substance ;  (2)  desulphuration  of  the  pig-iron  in  a 
puddling  furnace  or  a  Bessemer  converter,  in  the  presence  of  a  basic 
slag  and  liniug,  the  sulphuretted  slag  formed  being  removed  by  the 
addition  of  charcoal  before  the  cai-bonisation  of  the  iron  takes  place. 
When  pig-iron  rich  in  silicon,  carbon,  or  manganese  is  operated  on, 
the  addition  of  charcoal  is  not  needed.  D.  B. 

Phosphorescent  Blast-furnace  Slag.  (Dingl. polyt.  J.,  242,  309.) 
— The  slag  used  for  the  production  of  grey  cast-iron  at  the  Sayner- 
hiitte,  after  the  end  of  the  smelting  process,  differed  in  its  external 
appearances  and  chemical  composition  from  the  slag  ordinarily  obtained 
at  that  place.  The  charge  consisted  of  80  parts  Nassau  red  iron-ore 
and  20  parts  Horhausen  brown  iron-ore  with  the  addition  of  Lahn 
lime.  On  gradually  cooling  the  slag  after  the  smelting  operation  was 
finished,  decomposition  set  in,  accompanied  by  a  peculiar  luminous 
effect,  which  disappeared  when  the  slag  was  perfectly  cold.  The  following 
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is  an  analysis  of  the  charge  used,  of  the  iron  smelted,  and  of  the  slag 
remaining  after  smelting :- 


Phospho- 

Charge. 

Grey  cast-iron. 

rescent  slag 

SiO, 

=r 

14-288 

Si 

=     1-092 

SiOj 

=  38-715 

CaO 

= 

24-334. 

Ca 

=     0-734 

CaO 

=  45-452 

MgO 

= 

distinct  traces 

Mg 

=    traces 

MgO 

=     0-879 

MnOa 

=r 

do. 

Mn 

=     0-277 

MuOa 

1 

FejOs 

= 

52-2i)2 

Fe 

=  97-432 

Fe,03 

}=  15-049 

AUO, 

= 

8-554 

Al 

=     0-000 

AW, 

1 

PO, 

^ 

0-258 

P 

=     0-181 

POs 

=     0-045 

99726 

99-716 

100-140 

D.  B. 

Extraction  of  Silver,  Copper,  and  Lead.  (Dingl.  polyt.  J.,  242, 
211 — 220.) — Macay  extracts  silver,  copper,  and  lead  by  heating  the 
pulverised  ores  with  a  solution  of  1  part  cupric  chloride  and  0-2  part 
sodium  chloride.  The  mixture  assumes  a  pasty  condition,  and  is 
ground  in  crushing  mills  with  vertical  runners — steam  being  injected 
into  the  mass  simultaneously.  If  the  ore  contains  silver  sulphide,  the 
following  decomposition  takes  place : — 4CuCl2  -+-  NaCl  +  Ag2S  = 
CU2CI2  +  2CuCl2  +  NaCl  -f  2AgCl  -f  S.  The  liquid  is  removed, 
the  residue  lixiviated  with  hot  acid  water,  and,  when  all  the  copper 
has  been  extracted,  the  silver  chloride  is  dissolved  in  sodium  thiosul- 
phate.  The  mixture  is  then  boiled  with  sulphur.  Thus  silver  sul- 
phide is  produced,  and  the  sodium  thiosulphate  recovered  for  further 
use.  The  sulphide  is  boiled  with  a  solution  of  cupric  and  sodium 
chlorides,  the  silver  chloride  washed  and  dissolved  in  a  hot  solution  of 
common  salt.  The  silver  is  then  precipitated  by  iron,  the  fei-ric 
chloride  being  worked  up  for  colcothar.  Ores  containing  essentially 
copper  pyrites  and  galena  are  treated  in  a  similar  manner. 
'  In  order  to  extract  silver  and  lead  from  mixed  ores,  Lyte  proposes 
to  pulverise  the  roasted  ores,  and  dissolve  the  copper  and  zinc  present 
in  the  ores  with  a  hot  solution  of  hydrochloric  acid  (15  to  17  per 
cent.),  most  of  the  silver  and  lead  remaining  undissolved.  The  solu- 
tion is  treated  in  a  second  vessel  with  a  further  quantity  of  calcined 
ore,  copper  and  zinc  are  again  extracted,  any  silver  or  lead  dissolved 
in  the  first  operation  being  precipitated.  The  solution  is  neutralised 
with  chalk,  iron  and  aluminium  oxides  being  precipitated.  The  cop- 
per in  solution  is  then  separated  with  zinc,  and  the  solution  of  the 
latter  treated  with  milk  of  lime  for  the  recovery  of  the  zinc.  The 
residue  containing  the  chlorides  of  silver  and  lead  is  treated  with  a 
hot  solution  of  salt,  most  of  the  lead  chloride  separating  on  cooling. 
The  solution  of  silver  chloride  and  the  remaining  lead  chloride  is 
treated  with  zinc,  which  precipitates  the  silver  and  lead  in  the  metallic 
state.  The  precipitate  is  added  to  a  further  quantity  of  salt  solution 
until  it  contains  from  2  to  4  per  cent,  of  silver,  when  the  argentiferous 
lead  is  cupelled. 

Baimondi  discusses  the  application  of  magistral  in  American  amal- 
gamation. The  ore  is  intiraately  mixed  with  common  salt,  and  then 
treated  with  magistral.     The  latter  is  converted  into  cupric  chloride, 
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which  chlorinates  the  silver  and  me«;tiry  simultaneously.  The  mercury 
is  added  two  or  three  days  after  the  treatment  with  magistral,  to  allow 
part  of  the  silver  to  be  converted  into  the  chloride  and  dissolved  iu 
the  salt  solution :  the  result  is  cuprous  chloride.  On  adding  the  mercury, 
the  non-chlorinated  silver  forms  an  amalgam,  the  cupric  chloride  un- 
attacked  in  tlie  ore  forms  calomel  and  cuprous  chloride,  and  this 
reduces  the  slightly  attacked  silver  sulphide,  acting  simultaneously 
and  in  conjunction  with  the  mercury  galvanically  on  the  silver  chlo- 
ride, its  nascent  silver  forming  an  amalgam  with  the  mercury. 

On  the  amalgamation  of  pilver  ores,  see  Bammelsberg  (this  Journal, 
1881,  Trans.,  374).  D.  B. 

Clarification  of  Must.  By  D.  v.  Koeth  (Bied.  Centr.,  1881, 
635). — In  a  previous  communication,  Weigelt  recommended  the 
clearing  of  must  by  strong  sulphuring  of  the  vessels,  as  adding  mate- 
rially to  the  clearness  and  stability  of  the  wine  made  from  it.  The 
author  cautions  persons  against  the  practice  ;  the  sulphuric  acid  which 
is  formed  from  the  sulphurous  fumes  greatly  increases  the  acidity  of 
the  wine,  imparts  a  sharp  smell  and  taste,  and  is  actually  injurious  to 
health.  The  sulphuring  precipitates  albumin,  arrests  fermentation, 
develops  acetic  acid,  and  causes  various  other  changes.  Riesling  wine, 
which  has  been  so  clarified,  loses  half  its  value  in  a  few  years  ;  this  is 
the  opinion  both  of  dealers  in  that  wiuc  and  also  of  chemists. 

J.  F. 

Possibility  of  Magenta  Disappearing  from  Coloured  Wines. 
By  J.  Nksslkr  (l)ied.  Centr.,  IbSl,  Oo-i — 035). — The  experiments 
were  made  in  consequence  of  certain  legal  proceedings,  and  resulted 
in  showing  that  magenta  does  not  precipitate  itself,  nor  is  it  pre- 
cipitated by  tannin,  but,  in  presence  of  a  sufficient  quantity  of  per- 
manent bodies  with  large  superficial  attraction,  the  magenta  is 
precipitated  completely.  The  various  conditions  under  which  wine  is 
stored  in  cellars  cause  change  in  the  physical  state  of  the  wine  which 
often  induces  this  precipitation.  It  is  possible  that  from  the  same 
cask,  wine  with  and  without  magenta  can  be  obtained,  and  different 
results  obtained  by  chemists,  especially  when  it  has  stood  some  time, 
the  upper  layer  being  free  from  it.  J.  F. 

Examination  of  Distilled  Waters.  By  J.  Nessler  {Arch. 
Pharm.  [8],  19,  IGl — 170). — It  has  been  stated  that  the  presence  or 
absence  of  calcium  salts  or  other  mineral  matters  could  be  taken  as 
proof  of  adulteration  or  genuineness,  but  the  author  points  out  that 
such  matters  occur  in  undoubtedly  pure  samples,  being  either  carried 
over  mechanically  on  distillation,  or  added  in  the  water  required  to 
dilute  the  spirit  to  a  marketable  strength. 

The  aromatic  bodies  present  are  in  too  small  quantity  to  be  exa- 
mined ;  they  may,  however,  be  concentrated  either  by  placing  one 
end  of  a  long  strip  of  filter-paper  in  the  liquid  to  be  examined,  and 
leaving  the  rest  of  the  paper  exposed  to  the  air,  so  that  the  alcohol 
may  evapoi-ate,  or  by  pouring  a  small  quantity  of  the  sample  over 
fused  calcium  chloride,  which  combines  with  the  alcohol,  rendering: 
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the  aroma  stronger,  or  by  evaporating  off  the  alcohol  at  60°,  leaving 
the  essences  concentrated. 

If  genuine  cherry-water  is  poured  over  guaiacum-wood,  a  deep 
blue  coloration  is  in  most  cases  produced.  This  depends  on  the 
simultaneous  presence  of  copper  and  hydrocyanic  acid  in  the  cheiry- 
water.  If  either  be  absent,  the  coloration  will  not  be  produced.  The 
presence  of  the  copper  is  due  to  the  worm,  &c.,  of  the  condensing 
apparatus,  and  the  hydrocyanic  acid  is  derived  from  the  kernels  of  the 
fruit.  In  different  samples  of  distilled  waters,  Barth  found  amounts  of 
copper  varying  from  zero  up  to  0'015  gram  of  cupric  acetate  per  litre. 
Hydrocyanic  acid  was  present  in  all  the  29  samples  of  cherry-water 
examined,  but  was  present  in  only  two  samples  of  plum-water,  the 
other  samples  of  spirits  examined  being  free  from  hydrocyanic  acid. 

F.  L.  T. 

Butter  from  Sweet  and  Sour  Cream.  By  M.  Schmoegee  (Bied. 
Centr.,  1881,  703). — Sour  cream  yields  a  larger  amount  of  butter  than 
sweet  cream,  and  in  a  less  time ;  but  the  percentage  of  fat  is  lower, 
there  being  a  larger  amount  of  water  and  casein  present. 

E.  W.  P. 

Butter  and  Cheese.  By  G.  Robert  and  others  (Bied.  Centr., 
1881,  705 — 707). — According  to  Robert,  hard  water  is  preferable  for 
the  washing  of  butter,  as  being  more  likely  to  remove  any  acids 
present.  Neufchatel  cheese  is  prepared  from  milk,  to  which  6  per 
cent,  of  cream  has  been  added,  whilst  Gruyere  is  prepared  by  kneading 
the  curd  from  sweet  milk  in  cream.  The  Norwegian  cheese,  Gara- 
mel-ost,  is  obtained  by  boiling  sour  milk,  pressing  the  curd  in  a  bag, 
and  while  there,  again  boiling  it  in  whey,  which  gives  the  cheese  its 
peculiar  taste.  Wiieu  the  curd  has  hardened,  it  is  softened  in  watei', 
to  which  has  been  added  some  juniper,  and  then  packed  in  straw 
moistened  with  whey  or  cognac,  &c.  Saxon  sour  milk  cheese  is 
mixed  with  salt  and  carraway  seeds.  E.  W.  P. 

Method  of  Freeing  Maize  from  Fat  before  Emplojdng  it  for 
the  Manufacture  of  Spirit.  By  M.  C.  Leeuw  {Bled.  Centr.,  1881, 
702). — The  fat  present  in  maize  is  found  to  be  objectionable  when 
employing  it  for  the  manufacture  of  spirit ;  therefore  to  remove  as 
much  of  the  fat  as  possible,  the  maize  is  coarsely  ground,  and  then 
thrown  into  a  solution  of  common  salt  of  sp.  gr.  1*116,  when  the 
portion  poor  in  fat  sinks.  By  this  process,  600  kilos,  maize  have 
been  obtained  containing  9  kilos,  less  of  fat,  and  15  kilos,  more  of 
starch,  than  would  have  been  the  case  if  the  pure  grain  had  been 
employed.  E.  W.  P. 
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Spectroscopic  Investigations.  By  G.  L.  Ciamictan  (MonaUh. 
Chnn.,  1,  <>31 — 033). — A  continuation  of  the  author's  researches 
CAbstr.,  1879,  685  ;  1880,  361).  The  principal  conclusions  drawn  by 
the  author  from  a  comparison  of  the  spectra  of  related  elements  are 
the  following : — Carbon  has  only  two  spectra,  one  of  the  first  and  one 
of  the  second  order.  The  only  carbon  compounds  possessing  spectra 
peculiar  to  themselves  are  cyanogen,  carbonic  oxide,  and  acetylene. 
The  spectra  of  cyanogen  and  of  carbonic  oxide,  stand  in  simple  rela- 
tion to  the  spectra  of  the  first  order  of  their  components. 

The  spectra  of  the  second  order,  of  carbon,  boron,  sulphur,  and 
aluminium  are  homologous;  these  elements  have  also  spectra  of  the 
first  order  which  correspond.  The  spectra  of  both  first  and  second 
order  of  carbon  and  magnesium  are  completely  homologous.  The 
spectra  of  barium,  strontium,  calcium,  and  magnesium  are  homo- 
logous at  the  more  refractive  end.  The  spectra  of  oxygen,  sulphur, 
selenium,  and  tellurium  are  completely  homologous.  The  spectra  ot" 
phosphorus,  arsenic,  and  antimony  agree  in  the  red  with  the  nitrogen 
spectrum,  and  only  the  more  refracted  portion  of  the  spectra  of  the 
halogens  are  homologous  with  that  of  fluorine.  The  le.ss  refracted 
sides  of  the  spectra  of  silicon,  aluminium,  calcium,  strontium,  and 
barium  are  homologous  with  those  of  the  spectra  of  the  elements  of 
the  oxygen  group,  tlie  resemblance  being  most  marked  on  comparing 
those  elements  which  form  a  horizontal  series  in  MendelejefF 's  table. 
The  spectra  of  chlorine,  bromine,  iodine,  phosphorus,  arsenic,  and 
antimony  are  homologous  with  those  of  the  oxygen  group  on  the  more 
refracted  side.  From  these  resemblances,  the  author  advances 
theories  as  to  the  compound  nature  of  certain  of  the  elements.  Full 
details  of  the  measurements  of  the  spectra  are  given  in  thfe  paper. 

A.  J.  G. 

Spectra  of  Certain  Alkaloids  and  Glucosides.    By  C.  Hock 

{Covipt.  rend.,  93,849 — 851). — The  paper  describes  the  characteristic 
absorption  spectra  of  certain  solutions  of  digitaline,  dephinine,  and 
belladonna.  The  layer  of  liquid  used  was  about  5  ram.  in  thickness, 
and  contained  but  a  very  small  quantity  of  this  substance. 

R.  R. 

Influence  of  the  Structure  of  Organic  Substances  on  their 
Refractive  Power.  By  Kanonnikoff  {Bull.  Soc.  Chim.  [2],  36,  557 
— 558). — The  author  has  obtained  the  following  results,  the  values  of 

— - —  and  p — - —  (molecular  refractive  energy)  being  calculated  for 
a  ray  of  infinite  wave-length  : — 
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^^.  «!Lzi. 

d  d 

Ethylene  chloride 0-3441  34-06 

Ethylidene  chloride    0-3445  34-10 

Monochlorethylene  chloride  . .  0-3166  42-26 

Monochlorethylidene  chloride  .  03146  42-00 

Dichlorethylene  chloride    0-3012  60-60 

Dichlorethylideno  chloride    . .  0-3019  60-72 

Pentachlorethane    02916  59-05 

Determinations  with  the  alcohols  of  the  CnHaa  _iOII  series,  con- 
taining one  double  bond,  and  the  GnK-m  -aOH  series  containing  two 
double  bonds,  confirm  Briihl's  law  that  the  molecular  refractive 
energy  is  greater  than  the  calculated  value  by  2  units  for  each  double 
bond  between  the  carbon-atoms. 

p — ; —       Calc.       Difference. 
d 

r  AUyl-dimethyl  carbinol 49-8  47-5  +2-3 

J  Allyl-diethyl  carbinol   64-4  62-2  +  2-2 

»^»±l2„_iU±l<|  Ally-lmethyl  propyl  carbinol  65-1  62-4  +  2-7 

I^Allyl-dipropyl  carbinol 79-6  77-3  +  2-3 

r Diallyl  carbinol 566         62-4         +  4-2 

C„H2„_30H.{  Diallyl-methyl  carbinol     63-8         69-6         +4-2 

[Diallyl-propyl  carbinol 78-7         74-5  +4-2 

The  establishment  of  a  double  bond  between  carbon-atoras  is  always 
accompanied  by  an  increase  in  specific  refractive  energy  equivalent  to 
the  diminution  in  specific  refractive  energy  caused  by  the  elimination 
of  two  atoms  of  hydrogen.  This  varies  between  1  and  2  in  the  second 
decimal  place.     For  example  : — 

— 5 —  Difference. 

d 

Amyl  alcohol,  C5H1.O   0-4888  — 

Valeral,  CsHioO 0-4728  -  0-0160 

Allyl-ethyl  ether,  C^HioO ....      0-4907  +  0-0179 

The  following  results  were  also  obtained : — 

/-^.     Calc.        Diff. 

Peppermint  camphor,  C10H20O '?1-Q  77-1  +  0-6 

Cajeputene  hydrate,  doHisO 74-8  74-5  +  0-3 

Terebenthene  hydrate  (lajvogyrate),  CmHigO  77-1  74-5  +  2-6 

French  terebenthene  (laevogy rate) ,  CioHis  ..  71-7  69-2  +  2-5 

Hydrocarbon  from  Oleum  Camillce 71-9  69-2  +2-7 

Hydrocarbon  from  Oleum  Thymiani 71'4  69-2  +  2-2 

Isoterebenthene   73-6  69-2  +  4-4 

Carvol,  CioHuO   74  8  69-4  +5-4 

Cymene  from  camphor,  CioHii 72-0  66'6  +  5-4 

These  values  show  that  peppermint  camphor  and  cajeputene 
hydrate   have   no  double   bonds ;    Isevogyrate   terebenthene   hydrate, 
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Ifevog'yrate  terebenthene  from  French  essence,  and  the  hydrocarbons 
01.  Cainllla!  a.nd  01.  Thymia7iiha,ve  one  double  bond;  isoterebonthene 
lias  two,  and  carvol  and  cymene  from  camphor  have  three.  This  sap- 
jiosition  is  coufirnied  by  comparing  the  molecular  refractive  energy  of 
these  substances  with  that  of  others  of  known  constitution. 

C.  H.  B. 
Determination  of  the  Specific  RefVaction  of  Solid  Bodies  in 
Solution.  By  P.  P.  Bkdson  and  W.  C.  Williams  (Ikr.,  14,  2540— 
2550). — In  order  to  decide  the  disputed  question  whether  it  is  possible 
to  deduce  the  specific  refraction  of  a  solid  body  from  the  refractive 
power  of  its  solution  (of  known  strength),  the  authors  determined  the 
refractive  power  of  polished  prisms  of  rock  salt,  anhydrous  borax  and 
boric  acid,  and  found  that  they  agreed  closely  with  the  values  obtained 
from  solutions  of  these  bodies,  e.g., 

Rock-salt  prism    IS'O"  0*2426 

Calculated  from  solution 20-0  0-2524 

Borax  prism 18-5  02120 

Calculated  from  solution 20-0  0-2112 

Boric  acid  prism 15-8  0-2444 

Calculated  from  solution 20*0  0-2442 

Sodium  metaphosphate,  solid . .  20-0  0-1862 
Sodium    metaphosphate    from 

solution 200  0-1885 

The  authors  have  also  shown  that  the  specific  refraction  of  liquid 
phenol  at  40°  and  45°  is  identical  with  the  values  calculated  from 
solutions  of  phenol  in  alcohol  or  in  acetic  acid. 

The  refractive  index  of  a  solid  may  be  determined  directly  by  im- 
mersing it  in  a  liquid  of  greater  refractive  power,  and  then  adding 
a  feebly  refractive  liquid  until  the  refractive  power  of  the  mixture 
appears  to  be  the  same  as  that  of  the  solid  suspended  in  it.  The 
index  of  refi-action  of  the  mixture  is  then  determined. 

Determinations  of  the  refractive  power  of  rock  salt,  borax,  and 
sodium  metaphosphate  gave  satisfactory  results  by  this  method. 

W.  C.  w. 

Relation  between  Molecular  Refraction  and  Chemical  Con- 
stitution. By  H.  Schroder  (Ber.,  14,  2513— 2516).— The  author 
finds  that  the  refraction-constitution  and  the  volume-constitution  of 
saturated  organic  compounds  are  identical,  and  may  be  represented  by 
i.he  same  formulae,  e.g.,  for  propionic  acid  the  molecular  volume  is 
C^H«0^  =  84  =  12  X  7-0,  and  the  molecular  refi-action  is  C^H^OJ  =  28 
=  12  X  2-33  for  A. 

The  atomic  refraction  of  an  element  varies  (within  narrow  limits) 
according  to  the  element  it  is  combined  with.  The  stere  of  molecular 
refraction,  as  well  as  the  molecular  volume  stere,  increases  slightly 
with  the  increasing  molecular  weight  of  the  compound. 

The  volume  and  the  refraction  constitution  are  not  identical  in  the 
case  of  non-saturated  organic  compounds.     Thus  the  pair  of  carbon- 

*  A  =  ray  of  infinite  waTe-length. 

2  6  2 
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atoms  united  by  double  linking,  in  allyl,  has  the  refraction  constitu- 
tion Cj  and  the  volume  constitution  CI,  e.g., 

^w?2/Zene.— Molecular  refraction,  C'iH]2  =  32-29  =  17  X  2-31  for  A. 
„  Molecular  volume,  CJHJS  =  111-4  =  16  X  e-9(i. 

In  the  aromatic  compounds,  the  carbon-atoms  of  the  benzene 
nucleus  have  the  value  C^  for  refraction  constitution,  and  CI  for  volume 
constitution,  e.g., 

Toluene— Mo\ecxi\&r  refraction,  C'e2HtC}H?=50-06=2l  x  2-38  for  A. 
„  Molecular  volume,  QH*.C{H5  =  1205  =  17  x  7-09. 

W.  C.  W. 

Action  of  Sunlight  on  Glass.  By  T.  Gaffield  (Dingl.  polyt.  J., 
242,  447 — 449). — The  action  of  sunlight  on  glass  was  tried  with  a 
large  number  of  different  kinds  of  colourless  and  coloured  glass,  the 
changes  of  colour  observed  being  from  white  to  yellowish-white ;  green 
to  yellowish-green  ;  yellowish-brown  and  green  to  purple ;  greenish- 
white  to  blue ;  blue  and  other  shades  to  correspondingly  darker  shades. 
From  the  results,  which  are  discussed  very  fully  in  the  original  paper, 
several  theories  may  be  deduced.  The  colorations  are  attributable  to 
the  presence  of  ferric  oxide,  arsenic,  charcoal,  or  sulphates  in  glass, 
but  more  especially  to  the  presence  of  manganese  used  to  decolorise 
glass.  D.  B. 

Grove's,  Plant6's,  and  Faure's  Secondary  Batteries.  By  W.  G. 
Adams  {Chem.  News,  45,  1 — 5). — An  historical  sketch  and  general 
account  of  secondary  batteries. 

Electric  Current  Produced  by  Light.  By  P.  Laur  (Compt. 
rend.,  93,  861). — A  porous  vessel  filled  with  mercury  and  containing 
a  strip  of  platinum  is  immersed  in  a  solution  containing  sodium 
chloride  and  cupric  sulphate,  into  which  dips  a  plate  of  silver  sulphide, 
which  forms  the  other  electrode,  the  circuit  being  completed  through 
a  galvanometer.  When  the  apparatus  is  exposed  to  sunlight,  the 
deflection  indicates  a  current  in  which  the  silver  sulphide  acts  as  the 
negative  pole.  The  movements  of  the  needle  of  the  galvanometer  re- 
spond to  variations  of  the  luminous  intensity,  as  when  for  example, 
a  cloud  passes  over  the  sun.  The  explanation  is  that  the  cupric 
chloride  formed  by  the  mixture  of  sodium  chloride  and  cupric  sul- 
phate, acts  on  the  mercury  ;  and  the  cuprous  chloride  then  formed 
reduces  the  silver  sulphide,  but  this  reaction  takes  place  only  in  the 
presence  of  the  solar  rays.  R.  R. 

Reversibility  of  the  Electro-Chemical  Method  for  the  Deter- 
mination of  Equipotential  Systems.  By  A.  Gu^bhard  (Gompt. 
rend.,  93,  792 — 794). — The  paper  describes  the  peculiar  construction 
of  electrodes  by  which  the  author  has  been  enabled  to  apply  his  electro- 
chemical method  to  realise  an  idea  enunciated  by  Topler  (Pogg.  Ann., 
160,  387)  as  to  the  possible  reversibility  and  transformation  of  two 
systems,  one  into  the  other,  of  equipotentials  and  of  discharge. 

R.  R. 
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Researches  on  Electrolysis.  By  Berthblot  (Compt.  reiul.,  93, 
757 — IQ'l). — The  researches  on  the  electrolysis  of  sulphates  continued 
in  this  paper  have  reference  to  sulphates  of  metals  forming  more  than 
one  series  of  salts.  The  smallest  electromotive  force  capable  of  effect- 
ing a  decomposition  of  a  solution  of  ferrous  sulphate  gives  rise  to  a 
deposit  of  metallic  ii-on  on  the  negative  pole  ;  but  there  is  no  evolution 
of  gas  observed  with  2  D.  or  less,  the  oxygen  going  to  convert  the 
ferrous  into  ferric  sulphate.  If  the  electromotive  force  is  increased, 
oxygen  and  hydrogen  appear  at  the  poles,  with  formation  of  oxide  and 
;icid. 

With  manganous  sulphate  the  minimum  electromotive  force 
causes  a  precipitate  of  manganese  dioxide  at  the  positive  pole, 
while  hydrogen  is  disengaged  at  the  negative.  If  the  electromotive 
force  is  increased,  there  comes  a  moment  when  the  so-called  normal 
action  takes  place  ;  oxygen  is  disengaged,  and  manganese  precipitated 
at  the  negative  electrode. 

In  all  cases,  the  thermic  equivalents  of  the  electromotive  forces 
correspond  with  those  required  for  the  chemical  actions.  In  the  elec- 
trolysis of  alkaline  sulphates  and  nitrates,  very  complex  reactions 
arise  by  reason  of  polarisation  phenomena,  which  render  the  determi- 
nation of  the  minimum  efficacious  electromotive  forces  uncertain. 

R.  R. 

Electrolysis  of  Water.  By  D.  Tommasi  {Compt.  rend.,  93,  790— 
792,  and  8-iO). — This  paper,  continuing  a  former  one  (Compt.  rend., 
24th  Oct.,  1881),  records  the  author's  observations  on  the  electrolytic 
action  in  the  voltameter,  produced  by  a  single  cell  of  zinc-copper  or 
zinc-carbon  and  dilute  sulphuric  acid,  when  the  voltameter  electrodes 
are  formed  of  certain  metals  or  of  certain  pairs  of  different  metals. 
The  water  is  decomposed  when  the  jx)sitive  electrode  is  formed  of  a 
metal  capable  of  directly  combining  with  the  oxygen  of  the  water. 

When  water  is  decomposed  by  a  single  voltaic  cell,  a  copper  wire 
being  used  as  positive  electrode,  and  a  platinum  wire  as  negative 
electrode,  the  quantity  of  copper  dissolved  is  greater  than  the  quantity 
deposited  upon  the  negative  electrode.  This  may  be  explained  by 
reference  to  thermochemical  data.  R.  R. 

Electrical  Resistance  of  Vacuum.  By  E.  Edlund  (Phil.  Mag. 
[5],  13,  1 — 20).— -This  paper  contains  an  historical  account  and  theo- 
retical discussion  of  the  more  important  researches  on  this  subject. 
The  author  concludes  that  the  fact  that  electricity  cannot  penetrate  an 
almost  complete  vacuum,  depends  on  the  resistance  upon  the  electrodes 
continuing  to  increase  with  the  continuation  of  the  rarefaction, 
until  it  receives  so  great  an  augmentation  that  the  current  cannot; 
circulate,  and  is  not  due  to  the  specific  resistance  of  the  gas,  or  we 
should  have  to  suppose  this  to  decrease  with  the  pressure  only  to  a 
certain  limit,  and  then  to  acquire  a  very  high  value,  as  the  last  mole- 
cules of  gas  are  removed.  From  these  observations  it  would  appear 
that  an  absolute  vacuum  is  to  he  regarded  as  a  conductor.  This  is  the 
only  explanation  which  can  be  given  of  the  fact  that,  without 
electrodes,  a  current  can  be  called  forth  by  induction,  in  a  vacuum 
deprived  of  gas,  whilst  it  is  impossible  for  a  current  to  pass  there 
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between  electrodes.     It  also  removes  the  difficulty  of  explaining  the 
electrical  influence  of  one  heavenly  body  on  another.  T.  C. 

Electrical  Eesistance  and  CoefRcient  of  Expansion  of 
Incandescent  Platinum.  By  E.  L.  Nichols  (^Phil.  Mag.  [5],  13, 
38 — 43). — The  authi)r  conclades  from  his  experiments  that  high  tem- 
peratures may  be  determined  with  a  much  greater  degree  of  exactitude 
from  the  expansion  of  platinum  than  from  the  increase  in  the  resist- 
ance which  the  metal  offers  to  an  electric  current,  as  in  the  method 
employed  by  Siemens  in  his  resistance-pyrometer.  The  results  given 
by  the  resistance-pyrometer  are  often  quite  fallacious,  and  not  unfre- 
quently  differ  by  hundreds  of  degrees  from  the  temperatures  registered 
by  the  expansion-pyrometer.  This  is  due  to  the  fact  that  the  formulae 
employed  for  calculating  the  temperature  from  the  resistance,  are  for 
the  most  part  based  on  unwarrantable  suppositions,  such  as  the  con- 
stancy of  the  specific  heat  of  copper  and  platinum,  the  constancy  of 
the  coefficient  of  expansion  of  the  latter  metal,  and  on  the  accuracy  of 
certain  very  doubtful  values  for  the  boiling  points  of  zinc  and  cadmium. 
Further,  owing  to  the  varying  resistance  of  different  specimens  of 
platinum,  the  formulae  for  the  calculation  of  temperature  from  the 
electric  resistance,  are  applicable  only  for  the  identical  wire  for  which 
the  law  of  change  of  resistance  with  the  temperature  has  been  deter- 
mined. From  the  available  data,  we  are  not  in  a  position  to  calculate 
the  temperature  of  an  incandescent  platinum  wire  from  its  change  of 
resistance,  or  from  its  length,  or,  indeed,  in  any  other  manner, 
further  than  to  express  the  temperature  in  terms  of  the  length  or  the 
resistance  of  the  wire.  T.  C. 


The  Boiling  Point  of  Antimony  Iodide,  and  a  New  Form  of 
Air  Thermometer.  By  J.  P.  Cooke  (Chem.  News,  44,  255 — 257). — 
The  instrument  consists  of  about  5  inches  of  thermometer  tubing, 
1  inch  from  the  end  it  is  cut,  and  3  inches  of  half-inch  glass  tubing 
fused  in,  and  the  short  end  sealed.  After  being  left  in  the  vapour, 
&c.,  whose  temperature  is  required,  for  a  sufficient  length  of  time,  the 
long  tube  is  sealed,  and  it  is  then  removed  to  a  mercuiy  trough,  the 
end  broken  under  mercury,  and  so  left  to  reerain  the  temperature  of 
the  room.  The  height  of  the  mercury  column  is  then  ascertained,  the 
weight  of  the  mercury  and  weight  when  quite  full  of  mercury.  From 
these  data,  the  heights  of  the  barometer,  the  temperature  of  the  air,  and 
the  expansion  of  the  glass  used,  the  temperature  sought  can  be  found 
within  an  error  of  1°  C.  Four  determinations  of  the  boiling  point  of 
sulphur  differ  in  mean  only  +  0"3°  from  the  determinations  of  Regnaulb. 
Three  determinations  of  the  boiling  point  of  antimony  iodide  gave, 
with  the  barometer  at  758"  1,  758'4,  and  759"3  mm.,  the  boiling  point 
as  400-4°,  400-9°,  and  400-9° ;  hence  at  760  mm.  it  is  401-0  with  ±  0-5°. 
The  method  is  to  be  recommended  for  its  simplicity  and  accuracy. 
A  simple  form  of  differential  air  thermometer  is  also  described,  which 
may  be  constructed  for  either  lower  or  higher  temperatures  than  that 
of  the  air  ;  the  indicator  is  a  small  mercury  plug.  The  readings  are  as 
exact  as  those  of  a  mercurial  thermometer.  H.  B. 
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Specific  Heats  and  Latent  Heats  of  Evaporation  of  Three 
Saturated  Alcohols.  By  D.  I.^  Diakonoff  {Journal  of  the  Emsian 
Physico-che7idcal  Society,  1882,  2).  The  author  obtained  the  following 
numbers  : — 

Latent  heat 
Specific  heat.         of  evaporation. 

For  normal  propyl  alcohol 0-66972  165-92336 

For  amyl  alcohol  (by  ferment.)  . .      0-67902  12378626 

For  dimethyl  ethyl  carbinol   ....      0-76952  107-37988 

Berthelot's  methods  were  used  for  the  determinations.  The  ap- 
paratus for  determining  the  latent  heat  of  evaporation  has  been 
modified  by  the  author.  B.  B. 

Alleged  Heating  of  Ice  under  Low  Pressures.  By  A.  Bctlerow 
{Bull.  Soc.  Chim.  [2],  36,  307). — Butlerow  has  repeated  Carnelley's 
experiment  of  heating  ice  under  low  pressure.  He  states  that  the 
ice  evaporates  gently  without  melting,  but  he  has  not  succeeded  in 
raisiug  its  temperature.  In  the  apparatus  employed,  the  thermometer 
was  surrounded  with  a  thin  piece  of  platinum  foil,  and  the  space 
between  it  and  the  bulb  was  also  filled  with  ice.  The  author  considers 
that  explanations  offered  by  Lodge  are  scarcely  admissible.  If  the 
ice  becomes  warm  the  interior  should  melt  easily,  as  the  change  of 
state  is  accompanied  by  a  diminution  of  volume.  The  temperature  in 
the  mass  of  ice  ought  to  remain  belotv  the  melting  point,  in  the  same 
manner  that  a  liquid  in  a  state  of  spheroidal  ebullition  has  a  tempera- 
ture below  its  boiling  point.  The  ice,  in  fact,  further  resembles  it  in 
evaporating  only  on  the  surface.  The  author  thinks  that  the  results 
of  Carnelley's  calorimeter  experiments  may  perhaps  be  explained  by 
the  presence  of  a  layer  of  vapour  at  a  high  temperature,  which  adheres 
to  the  ice  as  it  falls  into  the  calorimeter.  J.  I.  W. 

Isomeric  State  of  Haloid  Salts.  By  Berthelot  (Comp^.  rend., 
93,  870 — 876). — The  conversion  of  the  yellow  into  the  red  modifica- 
tion of  mercuric  iodide  is  accompanied  by  an  evolution  of  +  3  cals. 
for  Hglj.  A  former  statement  is  repeated,  that  when  silver  iodide  is 
first  precipitated,  it  forms  an  unstable  modification,  which  is  gradually 
changed  into  a  more  stable  form.  When  silver  nitrate  is  added  to 
potassium  iodide,  269  cals.  are  evolved  in  the  first  two  minutes, 
21-1  cals.  of  which  are  evolved  during  the  first  half  minute,  whilst 
6*6  cals.  are  more  slowly  evolved,  and  are  dependent  on  the  gradual 
change  of  the  silver  iodide  from  the  less  to  the  more  stable  form. 
Silver  iodide  also  appears  in  the  unstable  form  when  it  is  separated 
from  the  double  salt,  AgljSKIj^HaO,  by  the  addition  of  water,  as  is 
proved  by  its  immediate  solubility  in  potassium  cyanide.  After  stand- 
ing some  time  the  precipitate  always  gives  the  same  amount  of  heat  as 
the  crystallised  iodide  of  silver.  A  thermal  difference  between  the 
stable,  amorphous,  and  the  crystalline  forms  of  silver  iodide  cannot  be 
detected ;  this  remark  also  applied  to  the  chloride,  bromide,  and 
cyanide  of  silver.  The  paper  concludes  with  some  general  considera- 
tions bearing  ou  the  above.  T.  C. 
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Heat  of  Combustion  of  Pinacone.  By  W.  Lougdinine  (Bull.  8oc. 
Chim.  [2],  36, 307 — 310). — The  author  compares  the  heat  of  combustion 
of  pinacone,  OH.CMe2.CMe2. OH,  with  those  of  glycol  and  isopropylene 
glycol.  It  is  necessary,  however,  to  add  the  heat  of  fusion  of  pinacone 
to  its  heat  of  combustion  to  obtain  a  number  exactly  comparable  with  the 
others.  The  heat  evolved  by  the  combustion  of  a  gram  of  pinacone 
was  7607'62  t.-u.  The  number  of  grams  equivalent  to  a  molecule 
would  yield  897,699'16  t.-u.  The  corresponding  number  for  glycol  is 
283,293  t.-u.,  and  for  isopropylene  glycol  436,240  t.-u.,  giving  a  differ- 
ence for  CH2  of  152,947  t.-u.  Calculating  the  heat  of  combustion  of 
pinacone  from  these  data,  the  number  895,081  t.-u.  is  obtained,  which 
agrees  closely  with  that  obtained  by  experiment  (897,699'16). 

The  heat  of  combustion  of  solid  trimethyl  carbinol  (b.  p.  83°),  the 
tertiary  isomeride  of  butyl  alcohol,  has  been  determined  by  the  author 
from  two  different  samples.  The  heat  evolved  by  a  gram  is  8551'56  t.-u. 
The  number  of  grams  equivalent  to  a  molecule  would  yield  632,816"44 
t.-u.,  to  which  must  be  added  the  heat  of  fusion.  The  author  pro- 
poses to  determine  this  at  a  later  period. 

The  heat  of  combustion  of  liquid  isobutyl  alcohol,  CMe2H.CH2.OH, 
is  636,706  t.-u.  Favre  and  Silbermann  found  633,440.  The  similarity  of 
the  heats  of  combustion  of  these  two  compounds  is  a  further  confirma- 
tion of  the  fact  previously  shown  by  the  author,  that  isomeric  bodies 
having  the  same  chemical  properties  have  identical  heats  of  com- 
bustion. The  fact  is  easily  explained  by  the  circumstance  that  in  all 
the  isomerides  studied  by  the  author  the  number  and  character  of  the 
atomic  links  are  the  same.  Consequently,  the  energy  which  corre- 
sponds to  the  sum  of  these  links  in  one  of  the  isomerides,  cannot  differ 
from  the  energy  of  the  other.  The  case  is  different  when  the  isomerides 
have  different  chemical  properties,  different  heats  of  combustion  being 
observed.  Thomsen  (Ber.,i.3,  1388)  has  suggested  that  the  isomerism 
of"  hydrocarbons  results  either  from  the  different  grouping  of  the 
carbon-atoms  or  from  the  manner  in  which  they  are  connected. 

J.  I.  W. 

Determination  of  the  Volume  Constitution  of  Bodies  in 
the  Solid  State,  when  the  Volume  Constitution  of  the  same 
Bodies  in  the  Liquid  State  is  known.  By  H.  Schroder  (Ber.,  14, 
2516 — 2520). — The  sp.  gr.  and  molecular  volume  of  the  following 
substances  in  the  solid  state  have  been  determined  :  — 

Sp.  gr.  Mol.  vcl. 

Diphenvl    1-165  132-2 

Triphenyl  benzene    ..      1-205  253-8 

Tetraphenylethane    ..      1*182  282-8 

Thymol 1-032  145-4 

The  volume  constitution  of  these  compounds  is  the  same  in  the  solid 
as  in  the  liquid  state  ;  but  the  value  of  the  stere  is  different.  For  the 
above  substances  in  the  solid  state,  the  stere  is  equal  to  504 — 5-11. 

W.  C.  w. 

Artificial  Production  of  Elementary  Organic  Forms. 
By  ,D,  MoNNiER  and  C.  Vogt  (Gompt.  rend.,  94,  45 — 46). — 
Elementary  forms  presenting  all  the  characters  of  organic  elements. 
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snch  as  simple  cells,  closed  tubes,  &c.,  may  be  artificially  produced  by 
the  action  of  two  salts,  which  produce  one  or  two  insoluble  compounds 
in  a  liquid  favourable  to  the  formation  of  the  pseudo-organic  forms, 
one  salt  being  dissolved  in  the  liquid,  the  other  being  present  in  the 
solid  state. 

The  pseudo-organic  forms  are  produced  equally  well  in  liquids  of 
wholly  organic  nature,  semi-organic  as  sncrateof  calcium,  or  inorganic 
as  sodium  silicate,  and  therefore  the  question  of  distinctive  forms  for 
inorganic  bodies  on  the  one  hand  and  organio  on  the  other  dis- 
appears. 

The  formation  of  these  elements  depends  on  the  nature,  viscous 
constitution,  and  concentration  of  the  liquids.  They  are  not  produced 
in  certain  viscous  solutions,  such  as  those  of  gum  arabic  or  zinc  chloride. 
The  structure  of  the  elements  is  related  to  the  crystallised  salts,  and 
is  as  constant  as  the  crystalline  form  of  minerals;  these  forms  are  so 
marked  as  to  serve  to  detect  the  most  minute  quantity  of  a  substance 
in  a  mixture,  and  hence  may  be  employed  as  a  means  for  analysis. 
The  structure  is  chiefly  determined  by  the  acid ;  thus  phosphates  and 
sulphates  in  certain  cases  give  rise  to  tubes,  whilst  carbonates  give 
cells.  Copper,  zinc,  and  nickel  sulphates  do  not  produce  these  pseudo- 
organic  forms,  and  whilst  calcium  sucrate  gives  rise  to  this  form, 
strontium  sucrate  does  not. 

These  artificially  produced  forms  are  surrounded  by  true  mem- 
branes dialysing  in  the  highest  degree,  and  containing  heterogeneous 
substances,  producing,  in  their  interior,  granulations  disposed  in  a 
determinate  order. 

It  is  probable  that  inorganic  elements  contained  in  protoplasm 
play  a  certain  part  in  the  constitution  of  organic  figured  elements  in 
determining  their  structure.  L.  T.  O'S. 

Dififusion  of  Solids.  By  A.  Colson  (Compt.  rend.,  94,  26—28). 
— Influence  of  time.  At  any  given  temperature  the  coeficient  of  diffusion 
of  carbon  in  iron  is  constant. 

This  is  true  whether  the  iron  already  contains  carbon  or  not ;  but 
is  liable  to  exception  at  the  conversion  of  steel  into  cast-iron. 

The  author's  results  show  a  seeming  discrepancy — 

Weight  Weight 

before  heating,     after  heating. 

Disc  A,  alreadv  containing  carbon. .      6'982  6*992 

Disc  B,  new  .'. 7*405  7-418 

The  difference  between  the  increase  in  the  weights  of  the  two  discs 
is  3  mgrms.,  but  this  is  due  to  the  oxidation  of  the  iron  in  the  case  of 
B,  consequent  on  the  decomposition  of  the  carbonic  oxide,  experiment 
showing  that  exactly  that  weight  of  oxygen  (3  mgrms.)  is  absorbed. 
The  disc  A  had  already  undergone  this  oxidation  before  heating; 
therefore  by  diminishing  by  3  mgrms.  the  increase  sustained  by  B 
identical  results  are  obtained  in  each  case. 

Silica  diffuses  much  more  readily  than  carbon,  as  is  seen  by  placing 
a  platinum  wire  in  the  midst  of  lamp-black  (free  from  silica)  in  a 
hessian  crucible  surrounded  with  a  mixture  of  limestone  and  charcoal. 
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and  heating  in  a  furnace,  when  silicon  is  found  in  the  platinum  and 
diffused  through  the  lamp-black  as  silica.  If  heated  sufficiently  long, 
the  wire  becomes  crystalline,  and  has  the  composition  Pt^Si. 

By  using  lamp-black  containing  60  per  cent,  silica,  PtaSijis  obtained, 
a  crystalline  body  (sp.  gr.  14"1)  melting  at  the  same  temperature  as 
ordinary  glass,  which  will  not  absorb  a  further  quantity  of  silica. 

By  a  similar  method  a  silicide  of  iron  (sp.  gr.  &6)  containing  15  per 
cent,  silicon  may  be  obtained.     It  is  formed  even  below  1000°. 

Other  metals  yield  similar  compounds,  and  in  all  probability  the  pro- 
perty is  possessed  by  other  bodies.  The  method  of  formation  is  analogous 
to  that  by  which  Fremy  has  decomposed  sulphides  by  water,  in  both 
cases  chemical  action  taking  place  between  a  body  in  motion  and  a 
stationary  body,  which  is  either  an  oxide,  a  carbide,  or  a  mixture  of 
carbon  and  a  metal.  L.  T.  O'S. 

Diflfusion  of  Carbon.  By  J.  Violle  (Gompt.  rend.,  94,  28—29). 
— Referring  to  Colson's  paper  "  On  the  DifFusion  of  Solids  in  Solids  " 
(preceding  Abstr.),  the  author  records  results  observed  by  himself  on 
the  diffusion  of  carbon  in  porcelain  during  his  research  on  the  specific 
heat  and  heat  of  fusion  of  palladium  (ibid.,  87,  98).  The  palladium 
was  heated  in  a  porcelain  crucible  surrounded  by  plumbago,  and 
placed  in  a  plumbago  crucible.  After  heating  to  1500  the  plumbago 
had  transferred  itself  by  diffusion  to  the  porcelain  crucible,  which  on 
the  exterior  presented  the  appearance  of  a  plumbago  crucible,  whilst  the 
plumbago  crucible  was  like  an  earthern  one. 

The  author  has  hitherto  delayed  publishing  these  results  until  he 
had  had  the  opportunity  of  further  studying  the  phenomenon. 

L.  T.  O'S. 

Relation  between  the  Atomic  Weights  of  Elementary  Bodies. 

By  Fedaroff  (Bidl  Soc.  Chim.  [2],  36,  559—560). 

Group  I.  Group  II.  Group  III.  Group  IV.  Group  V. 


Li   .. 

4-5 

Be  . 

.     5-0 

B    . 

.      5-5 

C    . 

.      6-0 

N"    . 

.      6-5 

Na.. 

9-0 

Mg. 

.      9o 

Al  . 

.    10-0 

Si  . 

.    10-5 

P    . 

.    11-0 

K    .. 

12-5 

Ca  . 

.    13-0 

? 

.    13-5 

Ti  . 

.    140 

V    . 

.    14-5 

Cu.. 

17-0 

Zn  . 

.    17-5 

Ga  . 

.    18-0 

? 

.    18-5 

As  . 

.    19-0 

Rb  .. 

20-5 

Sr    . 

.    21-0 

?     . 

.    21-5 

Zr  . 

.    22-0 

Nb. 

.    22-5 

Ag.. 

25-0 

Cd  . 

.    25-5 

In   . 

.    26-0 

In   . 

.    26-5 

Sb  . 

.    27-0 

Cs  .. 

28-5 

Ba  . 

.    29  0 

? 

.    29-5 

? 

.    30-0 

?     . 

.    30-5 

? 

32-5 

? 

.    33-0 

? 

.    33-5 

? 

.    34-0 

Ta  . 

.    34-5 

Au  i 

Pt    / 

?      .. 

37-0 

Hg. 

.    37-5 

Tl  . 

.    38-0 

Pb. 

.    38-5 

Bi  . 

.    39-0 

40-5 

? 

.    41-0 

p 

.   41-5 

Th  . 

.    42-0 

?     . 

.    42-5 
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Group  VI. 

Group  VII. 
Fl   ..     7-5 

Group 

VIII. 

0     ..       70 

? 

..     8-0 

? 

..     8-S 

S     ..   11-5 

CI    ..    120 

— 

— 

Cr   ..    15-0 
Se  ..    19-5 

Mn..    16-5 
Br  ..    20-0 

Fe 

..    160 

Ni 
CO 

1    16-5 

Mo  . .    23  0 

?      ..    23-5 

— 

— 

Te  ..    27  5 
?      ..    31-0 

I      ..    280 
?      ..    31-5 

Ru 
Rh 

j   240 

Pd 

..    24S 

W   ..    350 

?      ..    35-5 

— 

— 

?     ..  3:>-5 

?      ..   400 

? 

..   320 

— 

U    ..    430        ?     ..     —  Os  ..    3G0        Ir    ..   365 

To  obtain  approximately  the  atomic  weights  of  the  elements,  it  is 

3 

simply  necessary  to  raise  the  numbers   in  the  table  to  the  power  -, 

7 
and  multiply  the  result  by  -.     Admitting  the  homogeneity  and  simi- 

o 
larity  of  atoms,  one  must  conclude  that  the  elemenU  are  arranged 
in  the  natural  system  in  arithmetical  progression  increasing  with  the 
surfaces  of  their  atoms.  In  Group  VIII,  for  example,  the  ratios  of  the 
atomic  surfaces  are  4,  6,  and  9,  whilst  the  surfaces  of  chlorine,  bro- 
mine, and  iodine  are  as  3,  5,  and  7.  The  atomicity  and  general 
chemical  properties  of  the  elements  are  essential  functions  of  these 
surfaces.  C.  H.  B. 


Connection  between  the  Atomic  Weight  and  the  Chemical 
and  Physical  Properties  of  Elements.  By  T.  Bay  ley  (P/u7.  Mag. 
[5],  13,  26 — 37). — The  elements  are  arranged  in  the  order  of  their 
atomic  weights,  and  are  divided  into  series  or  periods  and  into 
groups,  as  in  MendelejetT's  classitication.  The  series  are  further 
grouped  together  in  cycles  in  such  a  way  that  the  first  two  cycles  con- 
sist of  Mendelejefl's  first  and  second  series  respectively,  the  third  cycle 
contains  the  fourth  and  fifth  series,  the  fourth  cycle  the  sixth  and 
seventh  series,  and  the  fifth  cycle  the  eighth,  ninth,  tenth,  and  eleventh 
series.  It  will  be  seen  that  all  these  cycles  except  the  fifth  correspond 
to  Mendelejeff's  short  and  long  periods.  The  series,  which  in  its  early 
form  is  cyclic,  loses  its  prominent  features  as  the  atomic  weight  pro- 
gi'esses,  whilst  the  cyclic  change  retains  its  characteristics  unimpaired 
from  the  lowest  to  the  highest  known  atomic  weight. 

The  periotlic  changes  which  the  physical  properties  of  the  elements 
undergo  are  traced  in  several  cases,  of  which  the  following  are  more 
especially  worthy  of  notice  as  not  having  been  previously  observed  : — 
(1)  The  metals  in  the  first  and  second  cycles  form  no  coloured  solu- 
tions ;  in  succeeding  cycles  the  metals  occupying  the  position  of  lowest 
atomic  volume  and  the  elements  immediately  succeeding  them  form 
coloured  sohitions.  Thus,  in  the  third  cycle  the  metals  from  Ti  to  Cu, 
in  the  fourth  cycle  those  from  Nb  to  Pd,  and  in  the  fifth  cycle  the 
platinum  group,  Au  and  W,  have  this  property.  (2)  The  increments 
of  atomic  weight  which,  starting  from  hydrogen,  successively  give  the 
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point  where   the  atomic  volume  is  a  minimum,  are  members  of    a 
geometric  series.  T.  C. 

Combination  of  Hydrogen  and  Oxygen  by  Electric  Discharge. 
BjP.  P.  Di^H^KAiN  and  Maquexne  {Compt.  rend.,  93,  965— 966).— This 
is  a  continuation  of  previous  work  (ibid.,  93,895).  As  the  degree  of 
moisture  has  great  influence  on  the  nature  of  the  electric  discharge,  the 
authors  have  studied  the  action  of  non-luminous  discharges  of  weak 
currents  both  on  aqueous  vapour  and  on  a  moist  mixture  of  hydrogen 
and  oxygen,  and  have  found  that  the  same  current  decomposes  water 
on  the  one  hand,  and  causes  the  combination  of  hydrogen  and  oxygen 
on  the  other.  A  mixture  of  hydrogen  and  oxygen  is  obtained  when 
an  induction  current  (which  under  normal  pressure  gives  a  5 — 25  mm. 
spark)  in  the  form  of  the  dark  discharge  is  passed  for  a  long  time 
through  rarefied  tubes  containing  aqueous  vapour,  whilst  when  the 
same  current  is  passed  through  tubes  filled  with  a  moist  mixture  of 
hydrogen  and  oxygen,  a  diminution  in  pressure  is  first  observed,  and 
after  a  time  explosion  occurs.  T.  C. 

Determination  of  Chemical  Affinity.  By  W.  Ostwald  (/.  pr. 
Ghem.,  24,  486 — 497). — The  author,  finding  that  some  of  his  results 
do  not  agree  with  Guldberg  and  Waage's  theories  on  the  influence  of 
mass,  has  repeated  the  experiments  with  calcium  chloride,  oxalic,  and 
hydrochloric  acids.  The  method  of  procedure  is :  5  c.c.  hydrochloric 
acid  (sp.  gr.  0"4,  containing  36'5  HCl  in  04  litre)  are  poured  by 
means  of  a  fine  pipette  into  a  narrow-necked  flask  25  c.c.  cap.  Vari- 
able quantities  of  either  calcium  chloride  (or  nitrate  in  nitric  acid 
experiments)  or  oxalic  acid  are  added,  and  the  volume  made  up  with 
water  to  25  c.c.  The  liquid  is  poured  into  a  test-tube  containing  a 
sufficient  quantity  of  calcium  oxalate,  and  immersed  in  a  bath  at  20° 
(in  some  experiments  at  100"^).  After  half  an  hour  two  portions  of 
10  c.c.  are  filtered  off,  and  when  a  calcium  salt  has  been  used  in  the 
original  liquid,  the  calcium  oxalate  in  solution  is  directly  determined 
with  centinormal  potassium  permanganate.  When  oxalic  acid  has 
been  used,  the  calcium  oxalate  is  first  precipitated  with  ammonia  and 
then  titrated.  The  author  has  repeated  the  experiments  with  more 
dilute  solutions,  and  the  results  are  arranged  in  eight  tables,  each  con- 
taining from  16  to  20  determinations  :  they  point  to  an  error  in  the 
above-mentioned  theory,  which  the  author  shows  is  not  due  to  reaction. 
For  with  equal  weights  of  calcium  chloride  or  nitrate,  or  of  oxalic 
acid  employed,  the  same  amount  of  calcium  oxalate  is  dissolved,  which 
shows  that  these  salts  react  regularly.  Dilution  makes  a  slight  but 
regular  difference :  hence  the  fault  does  not  lie  with  HCl  +  H2O  ;  and 
with  calcium  oxalate  and  water  the  combination  is  not  sufficient  to 
account  for  the  digression.  As  his  results  have  been  conducted 
with  great  care,  he  thinks  they  must  prove  fatal  to  Guldberg  and 
Waage's  theory  of  the  influence  of  mass.  D.  A.  L. 


IXOROANIC  CHEMISTRY.  361 

Inorganic   Chemistry. 


Proportion  of  Carbonic  Anhydride  in  the  Upper  Regions 
of  the  Atmosphere.  By  A.  Muntz  and  E.  Aubin  (Gompt.  rend.,  93, 
797 — 800). — The  results  of  numerous  carefully  conducted  determina- 
tions of  the  carbonic  anhydride  in  air  collected  on  the  summit  of  the 
Pic  du  Midi  in  the  Pyrenees  (2877  metres)  give  286  volumes  in 
10,000,  or  very  nearly  the  same  figure  as  the  authors  obtained  in  the 
plain  of  Vincennes.  The  carbonic  anhydride  therefore  would  seem  to 
be  uniformly  diffused  in  the  atmosphere,  a  confirmation  of  the  views 
of  Reiset  and  of  Schloesing  on  this  subject.  R.  R. 

Action  of  the  Oxides  of  Nitrogen  on  Glass  at  a  High  Tem- 
perature. By  T.  M.  ^loRGAN  (Chem.  Neics,  44,  253). — Several 
attempts  were  made  to  determine  the  nitrogen  in  organic  nitro-deriva- 
tives  by  heating  the  substance  in  sealed  tubes  of  hard  glass  containing 
oxygen,  and  in  presence  also  of  a  little  mercury  to  effect  the  reduction 
of  any  oxides  of  nitrogen  that  might  be  formed  ;  but  in  all  cases  the 
nitrogen  obtained  was  considerably  less  than  the  quantity  theoretically 
present  in  the  substance  analysed.  This  is  due  to  the  action  of  the 
oxides  of  nitrogen  on  the  glass,  and  also  on  the  mercury  if  the  tem- 
perature is  below  a  dull  red  heat.  A  direct  experiment  on  a  new 
hard  glass  tube  showed  the  formation  of  3"8  mgrms.  of  soluble  matter 
containing  nitrates  and  nitrites.  Other  experiments  gave  4*4,  2"2,  and 
4"8  mgrms.  H.  B. 

Action  of  Stannous  Chloride  on  Nitrogen  Compounds.  By 
0.  V.  DuMREiCHKE.  {Monatsh.  Chem.,  1,  724—754). — Stannous  chloride 
in  strongly  acid  solution  does  not  act  on  nitrous  oxide,  but  reduces 
nitric  oxide  to  hydroxylamine,  although  not  with  sufficient  readiness 
to  form  a  serviceable  method  of  preparing  this  compound.  At  a  tem- 
perature of  100°,  hydroxylamine  is  quickly  and  completely  reduced  to 
ammonia  by  excess  of  acid  stannous  chloride.  Strong  solutions  of  a 
nitrite  and  acid  stannous  chloride  react  violently,  with  formation  of 
several  gaseous  products :  in  dilute  solution  the  reaction  proceeds 
quietly,  nitrous  oxide  being  evolved ;  this  reaction  is  recommended 
for  preparing  pure  nitrous  oxide,  the  gas  obtained  containing  no  free 
nitrogen.  Acid  stannous  chloride  acting  on  nitric  acid  yields  hydr- 
oxylamine, but  the  reaction  proceeds  further,  and  the  hydroxylamine  is 
nearly  simultaneously  reduced  to  ammonia.  With  ethyl  nitrate, 
in  alcoholic  solution,  the  reaction  proceeds  very  favourably,  as  much 
as  90  per  cent,  of  the  theoretical  yield  of  hydroxylamine  having  been 
obtained. 

Estimation  of  Nitric  Acid. — Accurate  results  can  be  obtained  by  the 
following  modification  of  Pugh's  method.  The  substance  is  dissolved 
in  the  least  possible  quantity  of  water,  and  for  each  gram  of  nitric 
acid  expected  a  solution  of  16  grams  of  tin  in  60  grams  of  40  per  cent, 
hydrochloric  acid  is  added,  and  the  mixture  gently  boiled  for   one 
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hour.     The  reduction  is  then  complete,  and  the  amount  of  ammonia 
formed  can  be  estimated  by  the  usual  methods. 

Density  of  Nitrous  Oxide. — At  100°,  the  density  of  nitrous  oxide 
agrees  with  that  calculated  from  the  molecular  formula,  but  at  lower 
temperatui-es  there  is  a  decided  deviation.  The  mean  results  obtained 
were : — 

Density. 

At  10°   1-52638 

At  30°   1-52524 

About  60" 1-52452 

At  100° 1-62336     Calculated  1-52327 

Very  accurate  results  in  estimating  nitrous  oxide  can  be  obtained  by 
explosion  with  hydrogen.  A.  J.  G. 

Occurrence  of  Selenium  and  Tellurium  in  Japan.    By  E. 

Divers  (Chem.  News,  44,  229). — The  sulphuric  acid  manufactured 
from  sulphur  from  various  parts  of  Japan,  sometimes  contains  not  in- 
considerable quantities  of  selenium  and  tellurium.  The  flue  deposits 
of  the  sulphur  burners  is  also  rich  in  selenium,  and  it  is  probable  that 
considerable  quantities  of  this  element  occur.  H.  B. 

Solidifying  Points  of  Sulphuric  Acid  of  DifTerent  Degrees  of 
Concentration.  By  G.  Lunge  (JBer.,  14,  2649— 2850).— The  author 
has  made  the  following  determinations  of  the  solidifying  and  melting 
point  of  sulphuric  acid  of  various  degrees  of  concentration. 

Specific  gravity 
of  acid  at  15°.     Degrees  Baiim^.     Solidifying  point.     Melting  point. 

1-671  58-00  Liquid  at  -  20^  — 

1-727  60-75  -  7-5°  -  7-5° 

1-732  61-00  -  8-5  -  8-5 

1-749  61-80  -  0-2  +  4-5 

1-767  62-65  +1-6  +  6-5 

1-790  63-75  +  4-5  +  8-0 

1-807  64-45  -  9-0  -  6-0 

1-822  65-50  Liquid  at  -  20°  — 

The  solidifying  point  is  the  temperature  at  which  crystals  begin 
to  separate  out;  this  was  constant  in  all  cases,  but  the  exact  determi- 
nation of  the  melting  point  was  rendered  diflGlcult,  owing  to  a  con- 
tinuous rise  of  the  thermometer.  V.  H.  V. 

Influence  of  the  Temperature  of  the  Voltaic  Arc  on  Barium 
and  Calcium  Sulphates.  By  Er^mine  (Bull.  Sac.  Ghim.  [2],  36, 
556). — A  mixture  of  equal  parts  barium  and  calcium  sulphates  is  em- 
ployed as  the  insulating  material  of  the  Jabloclikoff  candle.  Under 
the  influence  of  the  high  temperature  of  the  arc,  the  barium  sulphate 
volatilises,  being  probably  first  reduced  and  afterwards  reoxidised. 
The  calcium  sulphate  is  reduced  to  the  sulphide,  which  constitutes  the 
greater  part  of  the  badly  conducting  "  wick."  At  the  same  time 
gases  are  formed  which  act  onosidisable  metals  and  colouring  matters, 
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and  when  passed  into  a  solution  of  potash  yield  potassium  nitrite  and 
nitrate,  and  ozone.  C.  H.  B. 

Revision  of  the  Atomic  Weight  of   Cadmium.    By  0.  W. 

Huntington  (Chem.  News,  44,  268 — 270). — The  work  was  carried 
oat  after  Cooke's  method,  and  under  his  direction.  That  is,  from  a 
known  weig^bt  of  cadmium  bromide,  the  silver  bromicie  formed,  and 
the  metallic  silver  required  were  determined,  thus  affordinj^  a  check 
of  the  accuracy  of  the  work.  The  atomic  weight  at  present  accepted 
is  a  whole  number.  Pure  cadmium  bromide  cannot  be  readily  puri- 
fied by  recrystallisation,  on  account  of  its  great  solubility.  The  pure 
carbonate  was  prepared  from  the  commercial  metal  by  dissolving'  it  in 
hydrochloric  acid,  precipitating  as  sulphide,  redissolving  as  chloride, 
and  then  precipitating  and  digesting  with  a  large  excess  of  ammonium 
carbonate.  The  carbonate  was  twice  precipitated  in  this  way  with 
ammonium  carbonate,  first  from  its  solution  in  hydrochloric  acid,  and 
then  in  pure  hydrobromic  acid. 

The  hydrobromic  acid  was  preyfered  from  potassium  bromide  and 
sulphuric  acid,  and  repeated  distillation  over  potassium  bromide.  To 
test  the  purity  of  the  materials,  two  sets  of  three  experiments  were 
made:  (1)  Conversion  of  a  known  weight  of  silver  into  bromide, 
gave  mean  57'447  per  cent,  silver ;  and  (2)  reduction  of  a  known 
weight  of  silver  bromide  to  silver  by  a  voltaic  battery,  gave  mean 
67*442  per  cent,  silver ;  Ag  =  108  and  Br  =  80  requires  57'446.  The 
cadmium  carbonate  was  dissolved  in  the  hydrobromic  acid,  and  the  pro- 
duct dried  at  200°,  and  sublimed  in  a  current  of  pure  and  perfectly  dry 
carbonic  anhydride.  The  lustrous  crystals  are  not  hygroscopic  ;  some 
portions  were  twice  sublimed.  An  amount  of  silver  almost  sufficient 
for  the  cadmium  bromide  taken  was  weighed,  dissolved  in  nitric  acid, 
and  added  gradually,  the  precipitation  being  finished  by  a  standard 
solution  of  silver  (1  gram  per  litre).  The  precipitate,  after  being 
washed  with  cold  water,  and  collected  by  filtration  with  the  reversed 
filter,  was  dried  at  120 — 130°,  and  weighed  with  the  small  filter.  Eight 
experiments  gave  as  mean  Cd  =  112'3l  (112'26 — 112"36).  In  four  of 
these  cases  the  exact  amount  of  silver  required  was  also  noted  ;  these 
and  four  similar  determinations  gave  as  mean,  Cd  =  112"32  (11226  — 
112'39).  A  criterion  of  accuracy  is  obtained  on  comparing  weights 
of  silver  bromide,  1"3808  gram  formed  from,  and  the  silver,  0*7932 
gram,  required  by  a  gram  of  cadmium  bromide.  These  numbers  are 
calculated  from  the  means  of  the  two  series,  and  give  A?  :  Br  = 
108000  :  80*006.  H.  B. 

Crystallisation  of   Cadmium  and   Zinc   Sulphides.    By  P. 

Hautefedille  {Compt.  rend.,  93,  824 — 827). — Crystals  of  cadmium 
sulphide  are  obtained  by  heating  the  amorphous  substance  in  a  porce- 
lain crucible  with  alumina,  on  the  surface  of  which  the  crystals  are 
deposited.  These  crystals  are  frequently  found  to  have  different  ter- 
minations at  the  two  extremities  of  the  principal  axis,  as  is  the  case 
with  greenockite,  and  the  identity  of  the  primitive  forms  can  be 
proved  by  goniometric  measurements.  By  this  process,  hexagonal 
blende  is  also  obtained,  and  under  certain  conditions  some  of   the 
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crystals  are  hemihedral  like  those  of  ^reenockite.  The  author  has 
found  that,  under  the  influence  of  prolonged  heating  to  bright  red- 
ness, the  elementary  crystals  composing  zoned  blende  arrange  them- 
selves so  that  the  crystals  produced  by  their  associations  pass  from 
rhombohedric  to  hexagonal  symmetry.  R.  R. 

Reactions  of  Gallium  Salts.  By  L.  db  Boisbaudran  (Compt. 
rend.,  93,  815 — 819). — This  paper  treats  of  the  behaviour  of  certain 
salts  of  gallium,  particularly  with  a  view  to  a  more  advantageous 
method  of  separating  it  from  zinc.  The  precipitation  of  gallium  from 
a  hydrochloric  acid  solution  by  potassium  ferrocyanide  is  very  com- 
plete, and  the  reaction  is  one  of  extreme  delicacy.  The  author  also 
recommends  the  substitution  of  iron  for  zinc  in  the  precipitation  of 
the  solution  obtained  by  treating  blendes  with  aqua  regia. 

R.  R. 

Preparation  of  Aluminium  Iodide.  By  G.  Gustavson  {Bull. 
Soc.  Chim.  [2],  36,  55G). — A  solution  of  aluminium  iodide  in 
carbon  bisulphide  or  benzene  may  be  readily  obtained  by  mixing 
iodine  and  metallic  aluminium  in  scraps,  with  three  times  their  weight  of 
the  bisulphide  or  benzene  in  a  tightly  corked  flask,  kept  cool  by  being 
placed  in  water,  and  allowing  the  mixture  to  stand  three  or  four  days 
with  occasional  agitation.  C.  H.  B, 

Action  of  Metallic  Lead  on  Aqueous  Solutions  of  Lead 
Nitrate.  By  N.  v.  Lorenz  (Monatsh.  Chcm.,  2,  810—841).  This  re- 
action, fir.st  studied  by  Proust  in  1821,  afterwards  by  Berzelius  {Gllh. 
Ann.^AO,  186;  46,  153),  Chevreul  {Annales  de  Chimie,  83,  67;  84, 
5),  Pelouze  (Lieh.  Ann.,  39,  338),  and  Bromeis  (ibid.,  72,  38),*  has 
been  further  investigated  by  the  author,  who  regards  it  as  taking 
place  by  six  stages,  in  which  a  molecule  of  normal  lead  nitrate, 
Pb(N03)2,  reacts  successively  with  1,  1  to  1^,  1^  to  1^,  1^  to  If,  If  to 
2,  and  finally  with  more  than  2  atoms  of  metallic  lead. 

First  Stage. — When  a  solution  of  50  g.  lead  nitrate,  Pb(N03)2,  is 
boiled  with  31"27  g.  lead-turnings,  the  yellow  liquid,  after  a  quarter 
of  an  hour,  deposits  long  colourless  laminae  (I  and  II  in  the  following 
table),  the  quantity  of  which  goes  on  increasing  for  three-quarters  of 
an  hour.  On  continuing  the  action,  yellowish-white  needles  having 
the  same  composition  are  also  deposited,  the  laminae  almost  disappear- 
ing after  an  hour  and  a  half.  On  further  prolongation  of  the  action, 
the  salt  III  separates  in  light  yellow  very  thin  oblique  rhombic  plates, 
the  quantity  of  the  preceding  deposit  diminishing  at  the  same  time. 
This  third  product  attains  its  greatest  development  in  2^  hours, 
and  is  succeeded  by  lemon-yellow  tablets  (IV),  which  become  abundant 
after  six  hours.  In  the  second  stage,  there  is  formed  a  mixture  of  the 
salt  Y,  with  another  of  the  same  form,  but  of  somewhat  deeper  yellow 
colour,  the  latter  being  exclusively  formed  when  1^^  at.  Pb  is  present 
to  1  mol.  of  the  normal  nitrate.  In  the  third  stage,  laminae  are  formed 
of  continually  darker  colour,  and  approaching  more  and  more  nearly 
.to  the  form  of  the   elongated  plates,  while  at  the  same  time   light 

*  See  also  Gmeliti's  Handbook,  Engl.  Ed.,  5,  153 — 157. 
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orange-coloured  compact  roundish  needles  appear,  their  quantity 
attaining  its  maximum  when  l^Ph  is  present  to  1  mol.  Pb(NOs),, 
whilst  that  of  the  j-ollow  tablets  has  diminished.  The  compounds 
formed  in  this  reaction  always  appear  in  pairs,  one  component  of 
which  is  represented  by  the  formula  Ylb,  Vic,  Yld,  or  Vie,  and  the 
other  by  VII.  In  the  fmi^th  stage,  if  the  solution  bo  kept  at  the  pre- 
ceding strength  (50  g.  Pb(NOs)j  in  a  litre  of  water),  there  is  obtained, 
in  addition  to  VI  and  VII,  a  basic  nitrite  IX,  in  compact  rosettes  of 
bright-red  needles.  In  the  fifth  stage,  if  2  at.  lead  are  present  to 
1  mol.  nitrate,  the  remaining  lead  becomes  gradually  covered  with 
small  crystals  of  the  last-mentioned  salt,  and  no  further  action  takes 
place.  The  solution,  as  it  cools,  deposits  a  salt  VIII,  having  the 
orange  colour  of  VII,  but  in  broader  forms.  In  the  sixth  and  last  stage 
the  ])roduct  consists  of  a  basic  nitrite  X,  previously  obtained  by  Pcligot 
and  by  liromeis. 

The  composition  of  these  several  salts  is  shown  in  the  following 
table,  from  which  it  will  be  seen  that,  as  the  action  progresses,  the 
relative  amounts  of  base  and  nitrous  acid  continually  increase.  A 
stands  for  NO^-Pb-OH  ;  B  for  NO,.Pb.OH. 


I  and  II.     NO3.Pb.OH. 

III.  3(2A  +  B)  -f  H,0. 

IV.  3(A  +  B)  -f  2H,0. 
V.    6A  +  7B  -}-  4H,0. 

Via.  3A  +  5B  +  H^O. 
Ylb>  3A  +  6B  +  HjO. 
Vic.    3A  -1-  9B  +  H,0. 
Yld.  A  +  4B. 
Vie.   A  -f  5B. 


VII.    4A  +  6B  +  6Pb0 

-f  Pb(OH),. 
VIII.     2A  +  4B  +  3PbO 

+  Pb(OH),. 
IX.     Pb(NO,),  +  2PbO,  or 
SPbCNOa),  +  NOj.Pb.OH 
+  lOPbO. 
X.    NOj.Pb.OH  +  PbO. 


The  salts  I,  11,  III  have  not  been  previously  obtained  by  the  re- 
action under  consideration.  Yld  or  Vie  is  very  probably  identical  with 
the  "  herainitrite  of  lead "  described  by  Bromeis.  VII  is  certainly 
identical  with  the  "  f-hyponitrate  of  lead  "  described  by  Bromeis,  and 
VIII  is  probably  identical  with  the  salt  to  which  he  gives  the 
formula  PbiCN  +N)  -|-  H3,  which  is  the  same  as  NO3.Pb.OH  + 
3(N0o.Pb.0H)  +  2PbO  +  Pb(OH)o ;  but  the  quantity  of  nitrous  acid 
contained  in  it  is  less  than  this  formula  requires,  IX  is  probably 
Bromeis'  "  tribasic  nitrite  of  lead,"  previously  obtained  by  Berzelius  ; 
and  lastly,  X  is  the  salt  discovered  by  Peligot,  and  described  by 
Bromeis  as  "quadribasic  nitrite  of  lead." 

The  formation  of  these  several  products  is  explained  by  the  author 
as  follows  : — Berzelius  observed  that  the  action  of  lead  on  the  normal 
nitrate  at  100°  is  attended  with  evolution  of  nitrogen  dioxide.  Peligot 
and  Bromeis,  on  the  other  hand  state,  that  between  60°  and  70°  no 
gas  is  evolved,  the  reaction  taking  place  according  to  the  equation: — 

Pb(N03)2  +  Pb  -f  H2O  =  NO3.Pb.OH  +  NO2.Pb.OH. . . .  (1), 

the  basic  nitrate,  thus  formed,  reacting  with  the  metallic  lead,  so  as  to 
form  an  additional  quantity  of  basic  nitrite  and  lead  oxide,  thus : — 

NO3.Pb.OH  -h  Pb  =  NO2.Pb.OH  '+  PbO. ...  (2). 
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The  quantities  of  lead  oxide  and  basic  nitrite  continnally  increase, 
and  these  unite  with  the  other  constituents  still  present,  form ing^  poly- 
basic  compounds.  According  to  the  author's  experiments,  nitrogen 
dioxide  is  evolved  both  at  100°  and  60°,  and  at  the  beginniner  of 
the  action,  basic  nitrate  is  deposited  free  from  nitrite,  the  reaction 
taking  place  according  to  the  equation 

5Pb(N03)2  +  3Pb  +  4H2O  =  8(N03.Pb.OH)  +  N^Oj. ...  (8), 

which  therefore  must  hold  good  simultaneously  with  (1)  from  the 
beginning.  Moreover,  the  formation  of  salt  III  cannot  be  explained 
"without  the  use  of  equation  (3). 

The  simultaneous  formation,  during  the  stages  2,  3,  4,  and  5,  of 
monobasic  double  salts  with  gradually  increasing  proportion  of  nitrite, 
and  of  polybasic  compounds,  from  m  molecules  of  the  group 

NO3.Pb.OH  +  NO2.Pb.OH  [or  A  +  B], 

and  n  molecules  of  lead,  may  be  represented  by  the  following  general 
equation  : — 

m(A  +  B)  +  nPh  =  (m  —  'n,)A  +  (m  +  n)B  +  wPbO 

=  jpK  +  qB  +  rK  +  sB  +  nVhO, 

in  which  p,  q^  r,  s,  are  arbitrary  coefficients,  but  subject  to  the  condi- 
tions that  p  +  r  =  m  —  71  and  q  +  s  =  m  +  n,  and  that  n  must  be 
smaller  than  or  at  most  equal  to  m.  In  all  special  cases  satisfactory 
equations  may  be  obtained,  thus  : — 

60(A  +  B)  +  28Pb  =  10(A  +  4B)  +  3(4A  +  6B) 

+  5PbO  +  Pb(0H)2  +  10(Pb(NO2)2  +  2PbO)  +  m,.0, 

an  equation  which  explains  the  complicated  reaction  in  the  fourth 
stage,  resulting  in  the  formation  of  the  salts  YId,  VTI  and  IX  (p.  365). 
A  similar  explanation  may  be  given  of  the  formation  of  VIII  in  the 
fifth  stage.  The  salt  VII  may  also  be  completely  transformed  into 
VIII. 

The  beginning  of  the  sixth  stage  is  characterised  by  the  circum- 
stance that  2  at.  lead  are  dissolved  in  a  liquid  of  concentration  1 :  50. 
This  would  lead  to  the  equation 

PbCNOs)^  +  2Pb  =  Pb(NO02  +  2PbO. . . .  (4), 

which,  however,  does  not  quite  agree  with  the  observed  relations,  inas- 
much as  a  mixture  of  IX  with  the  basic  salt  X  is  formed  at  this  stage. 
This  circumstance  may  however  be  explained  by  the  simultaneous 
occurrence  of  the  reaction  (3)  which,  with  equal  quantities  of  lead, 
would  give  rise  to  the  formation  of  a  more  highly  basic  nitrite  than 
that  resulting  from  (4).  Since  it  has  been  proved  that  5  mol. 
Pb(N03)2  can  take  up  at  most  11  atoms  of  lead,  yielding  as  sole  pro- 
duct the  salt  X,  we  obtain  for  the  formation  of  salt  X  the  equation 

5Pb(N03)2  +  llPb  +  4H2O  =  8(N02.Pb.OH  -1-  PbO)  +  N2O2, 
in  connection  with  which  the  relations  existing  between  the  initial 
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and  final  conditions  must  be  taken  into  account.  This  is  easily  done 
by  snpjiosing  that  the  salt  NO3.Pb.OH,  formed  according  to  equations 
(I)  and  (3),  is  partly  decomposed  according  to  (2),  producing  the 
salt  X,  partly  according  to  the  equation  2(N0j.Pb.0H)  +  3Pb  := 
/iPbO  +  NjOj  4-  H2O — which  represents  a  continuation  of  reaction  (3) 
— yielding  lead  oxide,  which  with  the  basic  nitrite  present,  forms 
the  salt  X.  A  resolution  of  NOj.Pb.OH  into  similar  products,  amongst 
which  nitrogen  monoxide  would  perhaps  be  found,  is  likewise  con- 
sistent with  the  alcove-mentioned  mode  of  formation  of  X.  The  final 
decision  as  to  which  of  these  two  views  is  the  true  representation  of 
the  facts  observed,  must  bo  deferred  till  a  more  exact  investigation  has 
been  made  of  the  gases  evolved  in  these  reactions.  H.  W. 

Iodides  of  Arsenic.  By  D.  Bamberger  and  J.  Philipp  (Ber., 
14,  2<;43 — 2G48). — The  authors  find  that  Nickles'  method  of  preparing 
arsenic  tn-iodide  is  the  most  convenient,  viz.,  by  heating  arsenic  and 
iodine  in  equivalent  proportions  in  carbon  bisulphide.  Arsenic  tri- 
iodide  is  soluble  in  most  ordinary  menstrua,  but  sparingly  soluble  in 
hydrochloric  acid  ;  it  readily  takes  up  oxygen,  evolves  iodine,  and  is 
converted  into  arsenious  oxide  (an  analogous  reaction  occurs  with  sul- 
phur). It  is,  however,  far  more  stable  in  aqueous  solution,  from  which 
it  may  be  reprecipitated  unchanged.  On  decomposing  a  hot  hydro- 
chloric acid  solution  of  arsenious  acid  with  a  concentrated  solution  of 
potassium  iodide,  the  tri-iodide  separates  out  as  a  golden  crystalline 
powder.  If  ammonia  is  passed  into  a  solution  of  the  tri-iodide  in 
ether  or  benzene,  a  bulky  white  precipitate  is  thrown  down,  of 
composition  2AsIs,9NH3.  The  tri-iodide,  when  heated  with  alcohol 
at  150°,  yields  ethyl  iodide. 

Arsenic  Di-iodide,  A8l2. — The  existence  of  phosphorus  di-iodide  and 
dihalogen  compounds  of  bismuth,  renders  the  existence  of  the  corre- 
sponding arsenic  compound  probable :  this  the  authors  have  succeeded 
in  preparing  by  heating  1  part  arsenic  and  2  parts  iodine,  in  sealed 
tubes  to  230° ;  a  dark  cherry-red  crystalline  mass  is  obtained,  from 
which  the  di-iodide  is  separated  by  crystallisation  from  carbon  bisul- 
phide, in  an  atmosphere  of  carbonic  anhydride.  It  is  very  readily 
oxidised,  lx)th  in  the  solid  state  and  in  solution ;  on  the  addition  of 
water  it  turns  black,  with  separation  of  metallic  arsenic,  according  to 
the  equation  3Asl2  =  2Asl3  -|-  As ;  this  reaction  distinguishes  the  di- 
iodide  from  the  tri-iodide.  It  forms  thin  prismatic  crystals  of  a 
cherry-red  colour,  but  owing  to  their  becoming  opaque  on  exposure  to 
the  air,  the  measurement  of  their  angles  is  rendered  difficult ;  one  of 
the  angles,  however,  seems  to  correspond  with  one  of  the  angles  of 
the  analogous  phosphorus  compound.  V.  H.  V. 

Additional  Experiments  on  the  Atomic  Weight  of  Antimony. 
By  J.  P.  Cooke  {Chem.  News,  44,  245 — 248). — The  former  determina- 
tions, fifteen  in  number,  varied  from  119"6 — 120*4,  and  the  hope  was 
expressed  by  the  author  that,  after  a  thorough  investigation  of  the  sub- 
ject, he  might  be  able  "  to  return  to  the  problem  with  such  definite 
knowledge  of  the  relations  involved  as  would  enable  us  to  obtain  at 
once  more  sharp  and  decisive  results  than  are  now  possible."     The 
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antimony  bromide  was  prepared  as  before,  tlien  repeatedly  distilled, 
and  the  middle  portion  twice  redistilled  in  a  slow  current  of  absolutely 
dry  carbonic  anhydride.  A  fresh  preparation  was  used  for  every 
analysis,  thus  affording  proof  of  its  constant  composition.  The  bromine 
was  precipitated  from  the  diluted  tartaric  acid  solution  by  a  slight  excess 
of  dilute  silver  nitrate  solution,  and  the  precipitate  washed  with  luke- 
warm water  by  decantation  and  the  use  of  the  inverted  filter.  The 
precipitate,  after  being  dried  at  120 — 130",  and  weighed,  was  always 
tested  either  by  solution  in  strong  aqueous  ammonia  or  by  fusing. 
Five  experiments  gave  Sb  =  12008,  11990,  119-93,  11999,  120-08. 
A  series  of  five  volumetric  determinations  was  made  by  adding  to  a 
dilute  tartaric  acid  solution  of  the  bromide  exactly  as  much  pure  silver 
(after  conversion  into  neutral  nitrate  and  solution)  as  was  required  if 
Sb  =  122,  and  then  adding  from  a  burette  a  solution  containing  1  gram 
pure  silver  per  litre  ;  no  indicator  was  used.  The  numbers  obtained 
were  Sb  =  120-01,  120-02,  120-01,  119-98,  120-01.  In  the  last  two 
determinations  the  amount  of  precipitate  formed  was  also  weighed,  and 
gave  Sb  =  120-01  and  120-00,  also  the  check  numbers  Ag:Br  = 
108-00 :  79-99  and  108-00  :  80-01,  mean  80-00 ;  corresponding  to  the 
second  decimal  place  with  the  determinations  of  Stas  and  Dumas. 

The  author  has  now  given  the  following  determinations  of  antimony 
bromide: — (1),  fifteen,  after  crystallisation  from  carbon  bisulphide, 
extremes  L19-4 — 120-4;  (2)  five,  after  purification  by  distillation  and 
sublimation,  extremes  119*90 — 120*08;  (3),  five  volumetrically,  puri- 
fied as  No.  2,  extremes  119-98 — 120-02  ;  (4),  two  gravimetrically,  con- 
nected with  the  last.  The  mean  results  are  Sb  =  120-00,  119-99, 
120-01,  120-00 ;  final  mean  =  120-00,  with  Ag  =  108-00  and  Br  = 
80-00.  The  previous  thirteen  determinations  by  the  synthesis  of  the 
sulphide  gave  Sb  =  119-94,  when  S  =  32,  and  the  seven  analyses  of  the 
iodide  gave  Sb  =  119-98,  when  I  =  127-00.  These  results  are  important 
stages  in  the  investigation,  but  add  but  little  to  the  evidence  of  the  far 
more  accordant  results  since  obtained.  Lastly,  the  anomaly  exhibited 
by  the  previous  analyses  of  the  chloride  is  explained  by  finding  that 
the  material  contained  a  constant  amount  of  oxychloride,  and  that  the 
wash-water  had  a  definite  solvent  action  on  the  silver  chloride. 

H.  B. 

Constitution  of  Complex  Mineral  Acids  Derived  from 
Tungstic  Acid.  D.  Klein  (Bull.  Sue.  GJiim.  [2],  36,  547—549).— 
The  boroduodecitungstates,  i2WO3.B2O3.4M2O  -|-  wAq,  and  tungstobo- 
rates,  9WO3.B2O3.2M2O  +  nA.q,  described  by  the  author,  are  analogous 
in  constitution  to  the  silicoduodecitungstates  and  tungstosilicates  of 
Marignac.  By  prolonged  action  of  acids,  especially  hydrochloric,  the 
boroduodecitungstates  yield  a  deposit  of  tungstic  hydrate,  mixed  with 
the  more  stable  tungstoborates,  not  decomposed  by  acids.  A.11  borotung- 
states  in  presence  of  a  slight  excess  of  alkali  give  a  paratungstate  and 
poly  borate. 

In  the  hypothetical  molecule  of  paratungstic  acid,  5H20,12W03  -|- 
wAq,  there  would  appear  to  be  eight  OH  groups  which  can  be  replaced 
only  by  bases,  and  two  OH  groups  which  may  be  replaced  indiffer- 
ently either  by  a  basic  radicle  or  by  a  monatomic  radicle  derived  from 
a  polybasic  acid.     This  behaviour  is  similar  to  that  observed  in  the 
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phenols.  Thermochemical  researches  will  probably  show  that  the 
heats  of  combination  with  silica  in  the  formation  of  Hilicotungstates 
and  borotungstates  are  of  the  same  order  as  the  heats  of  etherificatiou 
of  the  fatty  acids.  It  woald  also  be  possible  to  determine  whether  the 
replacement  of  each  of  the  first  eight  OH  groups  by  a  basic  radicle 
develops  more  heat  than  the  replacement  of  one  of  the  last  two  OH 
groups  by  the  same  radicle.  C.  H.  B. 


Mineralogical   Chemistry. 


Magnetism  of  the  Nickeliferous  Iron  of  Santa  Catarina  in 
Brazil,  liy  H.  Bkcqukkel  (Compt.  rend.,  93,  704 — 797). — In  a 
native  iron  found  in  1875  in  the  province  of  Santa  Catarina  in  Brazil, 
Lawrence  Smith  discovered  a  singular  property,  namely,  that  while  in 
its  natural  state  the  minei-al  was  but  slightly  attracted  by  the  magnet, 
yet  after  having  been  heated  to  redness  and  allowed  to  cool,  it  mani- 
fested very  powerful  magnetic  properties  (^ibid.,  92,  848).  The  present 
paper  gives  the  details  of  the  author's  examination  of  this  phenomenon 
by  help  of  his  electromagnetic  balance.  The  mineral  contains  34  per  cent, 
of  nickel,  and  it  was  found  that  bars  of  pure  nickel,  electrolytically 
deposited  in  a  crystalline  condition,  exhibited  the  same  property  in  a 
degree  which  indicated  the  dissemination  of  that  metal  in  the  native 
iron  as  the  cause  of  the  latter's  peculiar  magnetic  behaviour.  We 
must  conclude  from  this  that  the  iron  of  the  Brazilian  mineral  was 
crj'stallised  at  a  low  temperature ;  but  this  does  not  decide  between 
the  hypothesis  of  a  meteoric  and  that  of  a  terrestrial  origin,  for  the 
mass  might  originally  have  been  raised  to  a  very  high  temperature, 
and  then  by  a  very  slow  molecular  modification  have  crystallised  at  a 
low  temperature,  in  the  manner  exhibited  by  certain  irons. 

R.  R. 

Crystallography  of  a  Variety  of  Blende.  By  P.  Hautefeuille 
(Compt.  rend.,  93,  774 — 777). — Besides  the  six  characteristic  cleavages 
of  blende,  the  zoned  crystals  present  three  other  planes  of  equally  facile 
cleavage.  It  is  only  the  three  cleavages  perpendicular  to  the  plane  of  the 
layers  that  give  large  flat  surfaces.  In  a  blende  formed  of  alternate  red 
and  yellow  layers,  tlie  author  found  that  the  cleavage  solid  was  the 
transposed  rhomboidal  dodecahedron  having  its  axis  parallel  to  the 
three  cleavages  which  uninterruptedly  intersect  the  two  layers.  The 
layers  of  crystals  of  blende  are  not  therefore,  like  those  of  other  minerals, 
evidence  of  mere  intermittent  accrement  in  a  variable  medium. 
Various  complex  optical  properties  of  zoned  blende  are  discussed  in 
the  paper.  E,.  R. 

Manganese  Nodules  and  their  Occurrence  on  the  Sea 
Bottom.  By  J.  Y.  Buchanan  (Gheni,.  News,  44,  253— 254).— Nodules 
from  the  South  Pacific  and  from  Loch  Pvne  were  exhibited  at  the 


370  ABSTRACTS  OF  CHEMICAL  PAPERS. 

British  Association,  also  manganiferous  worm  tubes,  and  tlio  mud  in 
which  they  are  both  found  ;  also  cobalt  nodules  from  New  Ciirolina. 
By  the  dredge  employed,  not  only  is  the  soft  surface  layer  taken,  but 
also  some  underlying  aud  stifPer  material.  A  rich  sample  from  Loch 
Fyne  was  found  to  contain  30  per  cent,  manganese  nodules,  7"0  per 
cent,  shells,  and  62"5  per  cent,  sandy  clay.  The  average  weight  of  the 
nodules  collected  in  1878  was  Ingram.  A  sample  collected,  July,  1881, 
was  passed  through  a  sieve  of  I  inch  mesh  ;  about  5  per  cent,  nodules 
(viz.,  307)  remained  behind,  having  an  average  weight  of  0*42  gram ; 
the  presence  of  but  two  pebbles  amongst  them  is  very  strong  evidence 
that  they  are  formed  in  situ,  and  are  not  washed  into  their  present 
position.  Although  the  nodules  are  found  only  in  certain  localities, 
the  manganese  is  frequently  found  coatinof  sht-lls  and  worm  tubes.  The 
nodules  are  comparatively  soft,  but  harden  on  exjiosnre  to  the  air ; 
when  heated,  they  give  off  water,  ammonia,  and  empyreumatic  pro- 
ducts;  many  have  soft  nuclei,  richer  in  manganese  oxide  than  the 
exterior  portions.  A  considerable  number  of  determinations  have 
been  made,  both  of  the  available  oxygen  and  of  the  manganese,  and 
if  the  manganese  found  be  considered  as  united  with  the  whole  of  the 
available  oxygen,  the  resulting  formula  will  vary  between  MuOi.5 
and  MnOi.6.  Taking  the  soft  nucleus  alone,  and  separated  from  the 
sandy  coating,  the  formula  is  MnOi.75 ;  the  coating  alone  has  the 
formula  MnOi.5.  In  some  oceanic  nodules  the  formula  varied  from 
MnOi.90  to  MnOi.95.  Some  of  the  Loch  Fyne  mud  was  found  to  con- 
tain 0*71  per  cent.  MnO,  and  a  hardly  distinguishable  trace  of  extra 
oxygen. 

The  oceanic  nodules  contain  16 — 30  per  cent,  matter  insoluble  in 
acids;  the  Loch  Fyne  nodules,  28 — 33  per  cent.;  these  insoluble 
residues  contain  88 — 88  per  cent,  silica.  The  oceanic  nodules  contain 
more  nickel  and  cobalt,  but  less  copper  than  those  of  Loch  Fyne.  In 
the  same  dredgef'ul  from  Loch  Fyne,  nodules  can  be  picked  out  which 
contain  manganese  oxides  and  only  traces  of  ferric  oxide,  and  others 
containing  only  ferric  oxide.  The  author  thinks  that  sufficient  is  known 
to  indicate  a  probable  process  of  production.  The  decomposition  of 
animal  matter  in  presence  of  the  sulphates  of  the  sea-water  reduces 
these  to  sulphides,  which  in  their  turn  react  on  the  iron  and  manganese 
minerals  (probably  silicates)  in  the  mud,  forming  sulphides  of  these 
metals.  The  author  also  thinks  it  probable  that  the  shell-producing 
animals  assimilate  the  lime  from  the  sulphate  as  sulphide,  in  the 
interior  of  the  animal,  and  transform  this  into  carbonate  on  the  outside. 

H.  B. 

New  Sublimates  from  the  Crater  of  Vesuvius.  By  A.  Scacchi 
(Gazzetta  11,  488). — Of  these  sublimates  the  most  abundant  is  a  copper 
silicate  of  deep  blue  colour,  which  the  author  has  named  neocyan;  it 
is  always  associated  with  white  mamellated  masses  of  silica :  these  two 
species  are  found  sometimes  adhering  to  the  scoria,  at  others  enveloped 
in  the  alkaline  chlorides  deposited  on  the  same  scoria.  A  third  species, 
hitherto  unobserved  in  the  crater  of  Vesuvius,  is  formed  of  slender 
white  crystals,  covering  the  scoria,  and  similar  in  appearance  to  some 
kinds  of  felted  amphibole.     The  underlying  rocks  are  not  decomposed, 
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and  therefore  seem  to  have  had  no  part  in  the  formation  of  these  sub- 
limates. There  is,  moreover,  a  fourth  species  of  sublimate,  consisting 
of  very  minute,  yellowish-bruwn  crystals.  C.  E.  G. 

Presence  of  Titanium  and  Vanadium  in  all  the  Primitive 
Rocks.  By  DiEUi.AFAiT  {Comjd.  rejid.,  93,  804 — 807). — A  geological 
study  of  the  bauxites,  in  which  titanium  and  vanadium  are  known  to 
exist  in  notable  proportions,  has  led  the  author  to  the  conclusion  that 
bauxite  originated  from  the  disintegration  of  primitive  granite  rocks. 

In  rocks  of  this  kind,  therefore,  titanium  and  vanadium  should  be 
found,  and  one  result  of  the  author's  investigations  is  the  demonstra- 
tion of  the  existence  of  these  substances  diffused  throughout  all  the 
primitive  rocks.  R.  R. 

Deposits  of  Volcanic  Tufa  in  the  Province  of  Salerno.    By 

L.  KicciAKUi  (Gazzctta,  11,  480 — 485). —  The  author,  after  di.scussing 
the  ])robable  data  to  be  assigned  to  the  tufas  of  Salerno,  gives  analyses 
of  three  : — 

I.  The  yellow  coarsely  granular  deposit  between  Roccapiemonte  and 
San  Sevei'iiio.  It  is  compact  and  tolerably  hard,  but  can  be  scratched 
with  the  nail.  Sp.  gr.  1097  at  10°.  Fuses  before  the  blowpipe  to  a 
greenish  glass. 

II.  The  grey  tufa  of  Fiano,  which  is  very  compact  and  hard  enough 
to  emit  sparks  with  steel ;  augite,  and  a  large  quantity  of  leucite,  is 
found  interspersed  in  the  mass.  Sp.  gr.  2'271  at  20".  Fuses  before 
the  blowpipe  to  a  gi-eenish- white  glass. 

III.  A  friable  grey  tufa  from  Pontefratta  in  the  Imo  valley,  con- 
taining some  leucite  and  a  few  fragments  of  augite.  Sp.  gr.  2'072  at 
20^.     Fuses  before  the  blowpipe  to  a  dark  greeu  glass. 

SiOj.  FejOj.  FeO.  AljOj.  CaO. 

1 6314  410  0-76  17-34  591 

II 02-62  0-75  4-30  17-34  323 

III 61-81  1-44  3-80  19-86  3-75 

MgO.  CI.  P,Os.  KjO.  Na.p. 

1 2-57  traces.  009  3-89  1-58 

II 1-05  „  0-19  8-34  2  03 

III 1-55  „  0-24  6-73  1-79 

C.  E.  G. 

Analysis  of  the  Mineral  Well  at  St.  Anna,  near  Cemowic. 

By  F.  Faesky  (Bied.  Centr.,  1881,  7«5). — The  water  rises  from  the 
gneiss,  and  has  a  temperature  of  5"5— 8-8°,  and  a  sp.  gr.  1*000189 
(at  17-5°C.). 

In  100,000  parts  there  are — 
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Sodium  chloride    0"G959  gram. 

iodide   0-0138     „ 

Calcium  sulphate 3-3077  grams 

Potassium     ,,         0"2597  gram 

Magnesium  ,,         0'2496      „ 

Acid  calcium  carbonate    1'5222      ,, 

„     magnesium     „  0"7609     ,, 

„     ferric  ,,  0*4503      „ 

Calcium  phosphate    00104     „ 

Ferric  oxide    0-1319      „ 

Silica 01003     „ 

Volatile  matter  (besides  COj) 0-2007      „ 

7*7034  gramp. 

E.  W.  P. 

The  Blowing  Wells  near  Northallerton.  By  T.  Fatrley 
(Chem.  News,  44,  242 — 243). — The  air  which  comes  from  the  wells  is 
only  atmospheric  air  without  any  excess  of  carbonic  anhydride.  Dur- 
ing a  rise  of  the  barometer,  an  in-current  of  air,  and  during  a  fall,  an 
out-current  of  air  takes  place.  The  sandstone  in  which  the  wells  are 
sunk  shows  the  air  fissures ;  the  currents  are  very  powerful,  produc- 
ing a  loud  hissing  noise  in  passing  through  the  crevices.  Noting  the 
speed  of  the  current  with  a  vane  anemometer,  and  the  diameter  of  the 
large  outlet-pipe,  as  also  the  heights  of  the  barometer,  the  volume  of 
the  supposed  air-cavities  in  the  underlying  magnesium  limestone  was 
found  to  be  about  11,000,000  cubic  feet.  Using  two  very  large  dry 
gas-meters,  the  cavities  were  estimated  at  10,000,000  cubic  feet. 
Analyses  of  the  water  from  this  well — that  at  Solberge — and  of  the 
sandstone  are  given  :  the  former  is  very  hard  from  carbonates  and  sul- 
phates of  lime  and  magnesia,  the  latter  also  contains  7  per  cent,  car- 
bonates of  lime  and  magnesia.  H.  B. 

Proportion  of   Potash  to  Soda  in   Natural  Waters.    By  C. 

Cloez  {Co7npt.  rend.,  93,  41 — 44). — In  the  greater  number  of  analyses 
of  natural  waters,  the  total  amount  only  of  alkalis  (potash  and  soda)  is 
given.  With  the  view,  however,  of  ascertaining  the  proportion 
between  these  two  alkalis,  the  author  has  determined  the  quantity  of 
each  present  in  the  waters  used  in  Paris  either  for  domestic  purposes 
or  for  watering  the  roads.  The  potash  was  estimated  as  platino- 
chloride,  and  the  soda  as  sulphate.  The  results  recorded  in  the  fol- 
lowing table  are  calculated  for  1  litre  of  water  : — 
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Water  taken  from  : — 

The  Seine  at  tlie  Port  a  I'Anglais  . . 
„  „       Pont  Austcriitz     . . 

„  „      Poiiipe    k   feu    de 

Chaillot 

„  „      MHchine      de      St. 

Ouen    

The  Mame  at  Saint  Maur    

„  the  source  of  tl)e  Drain 

at  the  Machines  of 

St.  Maur 

Tlic  Dhuis  at  its  source    

„  the  reservoir  of  Meni!- 

montant 

The  Vanne  at  the  factory  of  Marlay 

de  Roi   

„  ,,       arrival  tank  of  the 

reservoir  of  Mont- 


rouge 

Sources  de  Cochepie 

ffrom  the  Chaudron 


Sources 

du 

Nord. 


Grandes-Rigolcs' 
Saint  Martin 
Morinwell  .. 
Moussins. . . . 


Total 
residue. 

KjO. 

Na,0. 

0-207 

0-0014 

0-0059 

0-298 

0-0012 

0  0063 

0-261 

0-0016 

0-0094 

0-239 

0-0030 

0  0109 

0-319 

0-0019 

0-0070 

0-332 

0  0025 

0  -0112 

0-288 

0  0005 

0-0066 

0-260 

0-0006 

0-0078 

0-235 

trace 

0-0053 

0-221 

0  0064 

0-256 

o-obos 

0-0048 

2-821 

0-0885 

0-1196 

3-050 

0-1320 

0-1800 

2-«9 

0  -0167 

0  -1095 

1-748 

trace 

0-0795 

1-936 

»> 

0-0842 

Nii,6 
NajO  =  100. 


28-72 
19-04 

15-95 

27-61 
27  14 


22-32 
7-57 

7-68 


16  66 
73  99 
73-33 
15-25 


The  proportion  of  potash  to  the  total  amount  of  alkalis  present  in 
the  water  is,  with  some  exceptions,  1  to  5 ;  and  if  it  is  admitted  that 
the  potash  is  derived  from  felspar  rocks,  the  source  of  the  soda  must 
be  looked  for  from  another  source  ;  and  since  in  the  majority  of  cases  the 
amount  of  chlorine  found  was  exactly  proportional  to  the  amount  of 
soda,  it  may  be  found  in  sodium  chloride,  which  it  must  be  ad- 
mitted is  contained  in  all  the  soils  except  those  of  granitic  nature, 
whilst  the  strata  of  clay  or  marl  contain  the  potassium  salts. 

This  is  borne  out  by  the  waters  of  the  Seine  and  the  Marne,  the 
source  of  the  former  being  the  granitic  rocks  of  !Morvan,  the  latter 
plastic  clay,  and  both  contain  potash.  This  is  also  the  case  with  water 
of  the  Dhuis,  the  source  of  which  is  green  marl,  but  the  water  of  the 
canal  leading  to  Paris,  which  is  taken  very  near  the  source  of  the  river, 
contains  only  very  small  quantities  of  potash.  The  waters  of  the 
sources  of  Cochepie  also  filter  through  clay,  whereas  those  of  the 
Vanne  which  flow  through  the  chalk  do  not  contain  potash. 

The  sources  of  the  Nord  deviate  from  this  rule,  since  although  re- 
ceiving its  waters  from  the  green  marl,  some  contain  large  quan- 
tities of  potash,  and  others  only  traces.  It  is  to  be  remarked,  how- 
ever, that  these  waters  contain  large  quantities  of  organic  matter  and 
nitrates,  and  before  their  entrance  into  Paris  (as  seen  from  the  Morin 
well  and  the  Moussins)  do  not  contain  any  potash.     It  is,  therefore, 
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probable  that  they  receive  their  potash  from  the  infiltration  of  water 
from  Belleville.  L.  T.  O'S. 


Organic    Chemistry. 


Boiling  Points  of  Normal  Saturated  Hydrocarbons.    By  M. 

I.  Goldstein  (Jour.  Buss.  Chem.  ISoc,  1882,  45 — 46). — In  a  former 
paper  (1879)  the  author  has  shown  that  the  boiling  points  of  saturated 
hydrocarbons  are  a  function  of  three  factors,  viz.,  mol.  weight, 
structm-e,  and  the  relation  between  the  immber  of  carbon  and  hydro- 
gen atoms  in  the  molecale.  The  difference  of  the  boiling  points  of  two 
neighbouring  saturated  hydrocarbons,   CHMca-R,  may    be  calculated 

OQA 

from  the  formula  19  +  — r-^ — -,  n  being  the  number  of  carbon-atoms. 

v\n  +  1) 

If  the  boiling  point  of  CHMe2.CHi.CH3  is  30-5°,  that  of 

CHMe2.CH2.CH2.CH3, 

will  be  62-1"  (found  62°),  and  that  of  CHMe2.CH2.CH2.CH2.CH3  ±= 
90'06'^  (found  90°).  If  the  above  suppositions  are  right,  the  differences 
between  the  boiling  points  of  normal  hydrocarbons  and  those  con- 
stituted as  above  ought  to  be  constant : — 

Difference. 
Normal  CsHh  =  39"0    ;  isopropylethane  ....    C5H12  =  30'5       8'5 
,,       CnHu  =  70"6    ;  isopropylpropaue    . .    CeHu  =  62"0       8*6 
CH,6  =   98-65  ;  isopropylbutane C7H16  =  90-0       8-6 

After  the  publication  of  the  author's  first  paper,  in  which  he  calcu- 
lated the  boiling  point  of  normal  heptane  to  be  =  98'65°,  the  b.  p.  of 
heptane  from  Piuus  sabiniana  was  found  by  Thorpe  to  be  98"42". 

B.  B. 

Decomposition  of  Hydrocarbons  of  American  and  Caucasian 
Petroleums  at  Low  Temperature.  By  G.  Gustavson  {Ber.,  14, 
2619 — 2623). — The  hydrocarbons  of  American  and  Caucasian  petro- 
leums do  not  behave  towards  aluminium  bromide  and  hydrobromic 
acid  like  aromatic  hydrocarbons  ;  for  on  dissolving  aluminium  bromide 
in  hydrocarbons  obtained  by  fractionating  American  ligroin  and 
Caucasian  kerosin,  and  passing  a  stream  of  hydrobromic  acid  into  the 
solution,  the  liquid  separates  into  two  layers.  The  constitution  of  the 
lower  layer  was  in  all  cases  found  to  be  approximately  the  same,  and 
the  analyses  point  to  the  formula  AlBr:,,C4H8 ;  it  is  of  the  consistence 
of  aqueous  glycerol,  of  an  orange-red  colour,  does  not  solidify  at  15°, 
and  at  temperatures  above  120^  is  decomposed  with  formation  of 
gaseous  hydrocarbons.  An  examination  of  the  conditions  of  the  reac- 
tion shows  that  the  hydrobromic  acid  plays  no  part  in  the  formation  of 
the  products,  but  only  influences  the  rapidity  of  the  reaction.  The 
quantity  of  the  lower  layer  is  dependent  on  the  quantities  of  hydro- 
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carbon  and  aluminium  bromide  used;  with,  excess  of  the  former,  all 
the  bromide  is  used  up,  and  conversely  with  excess  of  the  latter  all 
the  hydrocarbon  entei'S  into  the  reaction.  Ethyl  bromide  may  be  sub- 
stituted for  hydrobromic  acid  without  altering  the  product,  the  bro- 
mine of  which  at  the  end  of  the  change  exists  as  hydrobromic  acid. 
Time  and  temperature  are  also  most  important  factors  in  the  i-oaction, 
which  seems  to  proceed  moi*e  rapidly  the  more  complex  the  nature  of 
the  hydrocarbons.  The  hj'drobiomic  acid  seems  to  give  with  hexane 
ethyl  bromide  and  butane,  the  former  giving  up  hydrobromic  acid 
in  presence  of  aluminium  bromide,  so  that,  as  a  result  of  the  reaction, 
unsaturated  hydrocarbons  and  simpler  homologiies  are  obtained.  This 
])robably  explains  the  presence  of  methane  in  petroleums,  inasmuch  as 
they  must  often  come  in  contact  with  metallic  chlorides  and  hydro- 
chloric acid,  and  thus  bears  out  the  suggestion  of  MendelejefE  that  the 
higlier  paraflBins  are  decomposed  into  m^ethane  and  defines. 

V.  H.  V. 

Transformation  of  Carbon  Chlorides  into  Bromides.    By  G. 

GusTAVsoN  {IjuU.  Soc.  Cliim.  [2],  36,  55t)). — Carbon  tetrachloride, 
tetrachlorethylene,  and  hexchlorcthane  are  readily  converted  into 
the  corresponding  bromides  by  heating  with  aluminium  bromide  in  a 
sealed  tube  at  lUU".  Carbon  tetrachloride  is  almost  entirely  convened 
into  the  tetrabromide,  but  with  the  other  chlorides  the  transformation 
is  less  complete.  When  any  of  the  three  chlorides  is  heated  with 
metallic  aluminium  in  presence  of  bromine,  the  only  product  is  the 
hexbromide,  C^Brs.  In  the  case  of  CClj  +  Brj,  the  yield  of  C^Bfe  is 
feeble,  and  resinous  products  are  formed,  but  uo  other  bromo-deriva- 
tive  is  produced.  C.  H.  B. 

Constitution  of  Nitroethane.  By  I.  Kissel  (Jour.  Euss.  Chem. 
Sue,  1882,  40 — 44). — The  author  studied  the  action  of  acid  chlorides 
on  the  sodium  derivative  of  nitroethane.  V.  Meyer  (Ann.,  171,  48, 
and  Beii.  Her.,  6,  IIGU)  failed  to  obtain  a  satisfactory  result  in  this 
way. 

If  small  quantities  of  sodium-nitroethane  are  added  to  a  solution  of 
benzoic  chloride  in  benzene,  a  violent  reaction  takes  place.  On  treat- 
ing the  pasty  product  of  the  reaction  with  boiling  benzene,  sodium 
chloride  is  left  behind,  and  on  evaporating  the  solution  in  a  desiccator, 
it  yields  two  substances  :  (1)  A  solid  body  which,  after  treatment  with 
petroleum  and  recrystallisation  from  alcohol,  gives  white  crystals  of 
Lossen's  dibenzhydroxamic  acid,  (C6H5CO)oNHO  ;  (2)  a  light  brown 
oil  which  consists  chiefly  of  diacethydroxamic  acid,  (CH3CO)2NHO. 
Acetic  chloride  and  sodium-nitroethane  give  a  solid  body,  which  is 
the  hydrochloride  of  hydroxylamine,  and  a  liquid  product :  diacet- 
hydroxamic acid.  The  author  proceeds  to  investigate  the  reaction 
between  acid  chlorides  and  sodium  derivatives  of  secondary  nitro- 
compounds of  the  fatty  series.  B.  B. 

y3-Chlor-allyl  Chloride  and  some  of  its  Derivatives.     By  P.  v. 

ROMBURGH  (BuU.  Soc.  CUm.  [2],  36,  549 — 557). — Acrolein  may  be 
readily  obtained  by  strongly  heating  100  grams  potassium  hydrogen 
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sulphate  and  50  grams  glycerol  in  a  flask  holding  1500  c.c,  and 
collecting  the  distillate  in  a  flask  surrounded  by  ice.  The  aqueous 
layer  is  separated  from  the  supernatant  acrolein  by  means  of  a  sepa- 
rating funnel.  Similar  quantities  of  potassium  hydrogen  sulphate 
and  glycerol  are  introduced  into  the  still  warm  flask,  and  heated  in 
the  same  way.  By  this  method  only  the  first  quantity  froths  up,  and 
300  grams  glycerol  may  be  treated  in  the  same  flask.  The  aqueous 
portions  of  the  several  distillates  are  mixed  and  distilled  in  order  to 
recover  dissolved  acrolein.  The  acrolein  is  agitated  with  lead  oxide, 
and  dried  over  calcium  chloride.  The  yield  of  pure  optically  inactive 
acrolein  amounts  to  33 — 35  per  cent,  of  the  weight  of  glycerol  taken. 

Treated  with  phosphorus  pentachloride,  acrolein  yields  chlorinated 
products  which  the  author  divided  into  two  fractions,  one  boiling 
below  120°,  the  other  above.  The  fraction  boiling  below  120"  may  be 
separated  into  two  portions :  the  first,  allylidene  chloride,  b.  p.  85°  ; 
vapour-density,  3"825  (air  =  1).  It  is  optically  inactive,  and  when 
treated  with  chlorine  in  excess  yields  allylidene  tetrachloride,  b.  p.  179 
— 180°  at  756"6  mm.  ;  sp.  gr.  at  15°  =  1*521 ;  vapour-density  6'05. 
When  heated  with  a  saturated  aqueous  solution  of  hydrochloric  acid 
in  sealed  tubes  at  100°  for  10  hours,  allylidene  chloride  is  converted  by 
intermolecular  change  into  (5-chlor-allyl  chloride. 

The  second  portion  is  /i-chlor-allyl  chloride,  C3H1CI2,  a  colourless 
optically  inactive  liquid  ;  b.  p.  109 — 110°  (corr.)  ;  sp.  gr.  at  15°  = 
1*226  ;  vapour-density  3'825.  When  treated  with  chlorine  in  excess, 
it  yields  a  tetrachloride,  b.  p.  179 — 180°  at  756*6  mm.  ;  sp.  gr.  at  15° 
=  1*522 ;  vapour-density  6*21,  identical  with  the  allylidene  tetra- 
chloride obtained  from  allylidene  chloride. 

When  symmetrical  dichlorhydrin  is  treated  with  phosphoric  anhy- 
dride, it  yields  a  liquid  which  boils  at  180°  under  a  pressure  of  766'4< 
mm.,  and  not  at  171°  as  stated  by  Hartenstein.  It  is  identical  with 
the  allylidene  tetrachloride  obtained  from  allylidene  chloride  and 
/3-chlor-allyl  chloride.  The  constitution  of  the  latter  is  therefore 
CH.,C1.CH  :  CHCl,  as  stated  by  Friedel  and  Silva,  and  not 
CH2CI.C.CH2C1  as  assumed  by  Hartenstein. 

fi-Ghlor-allyl  alcohol,  CHCII  CH.CH2OH,  is  obtained  by  heating 
/3-chlor-allyl  chloride  with  aqueous  potash,  drying  the  distillate  over 
potassium  carbonate,  and  purifying  by  fractionation.  It  is  a  colour- 
less liquid,  with  a  pungent  odour  and  burning  taste,  and  blisters  the 
skin.  B.  p.  153°  (corr.)  ;  sp.  gr.  at  15°  =  1*162 ;  vapour-density  3*3. 
It  is  very  slightly  soluble  in  water,  combines  directly  with  bromine, 
and  reacts  violently  with  nitric  acid  and  phosphorus  pentachloride. 

The  method  of  Carius  is  not  applicable  to  the  determination  of  the 
halogen  in  the  above  chlorides,  since  they  are  only  attacked  with 
great  difficulty  by  nitric  acid.  C.  H.  B. 

General  Method  of  Preparing  Secondary  Alcohols.      By  G. 

Wagner  (Bull.  Soc.  Chim.  [2],  36,  306). — The  author  prepares 
secondary  alcohols  by  the  general  method  of  acting  on  the  aldehydes 
with  organo-zinc  compounds.  He  has  given  particular  attention 
to  the  action  of  zinc  ethyl  on  valeral  and  benzaldehyde.  The  reac- 
tion takes  place  at  the  ordinary  temperature.     Beyond  the  production 
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of  ethylisobutylcarbinol  (b.  p.  146 — 148°)  in  one  case,  and  of  ethyl- 
phenylcarbinol  (b.  p.  218°)  in  the  other,  there  was  no  formation  of 
other  secondary  products.  According  to  Rieth  and  Beilstein,  the 
above  aldehydes  only  give  condensation- products  with  formation  of 
water.  Although  the  aldehydes  studied  belong  to  different  homolo- 
gous series,  and  differ  greatly  in  their  properties,  they  all  yield 
secondary  alcohols,  which  proves  that  the  method  is  of  genei-al  appli- 
cation. J.  I.  W. 

Action  of  Zinc  Ethide  and  Methide  on  Chlorinated  Alde- 
hydes. By  G.  Wagner  (Her.,  14,  2556— 2.557).  — Methylallylcarbinol 
is  probably  formed  by  the  action  of  zinc  on  a  mixture  of  acetaldehyde 
and  allyliodide.  The  author  complains  that  Garzarolli-Thumlach  has 
encroached  on  his  (the  author's)  subject  in  his  work  on  the  action  of 
zinc  ethide  on  chlorinated  aldehydes,  in  a  recent  number  of  the 
Aiinalen.  W.  C.  W. 

Action  of  Carbonic  Oxide  on  Monosodium  Glyceride.      By 

W.  F.  LoKBisoH  and  A.  Luoss  (Mimatsh.  Vliein.,  2,  782 — 795). — 
Sodium  glyceride,  prepared  by  the  action  of  sodium  ethylate  on  anhy- 
drous glycerol,  has  the  composition  CjH7Na03,C2HgO,  but  may  be 
freed  from  crystal-alcohol  by  prolonged  heating  in  a  stream  of 
hydrogen ;  when  this  dealcoholised  glyceride  is  heated  at  180°  in 
a  stream  of  carbonic  oxide,  a  distillate  is  obtained  consisting  chiefly 
of  propylene  glycol,  CaH^O^  =  OH.CHMe.CH,.OH  (b.  p.  189°; 
sp.  gr.  1"047  at  19°),  together  with  small  quantities  of  carbonic, 
formic,  and  normal  butyric  acids,  and  methyl  alcohol,  these  products 
being  nearly  the  same  as  those  which  Belohoubek  obtained  by  the  dry 
distillation  of  glyceiT>l  with  sodium  hydroxide  (Abstr.,  1880,  232). 

H.  W. 

Preparation  of  Disodium  Glyceride.  By  W.  F.  Loebisch  and 
A.  Looss  (Monatsh.  Cliem.,  2,842 — 844). — To  prepare  this  compound, 
a  weighed  quantity  of  monosodium  glyceride  containing  alcohol  of 
crystallisation  was  pulverised  as  finely  as  possible  under  absolute 
alcohol,  and  added  to  the  calculated  quantity  of  sodium  ethylate  dis- 
solved in  alcohol.  (To  1  gram  sodium  there  correspond  2"95  grams 
C2H50Na  and  695  grams  alcoholated  monosodic  glyceride,  CsHiOsXa 
+  C2H6O.)  The  mixture  was  boiled  in  a  reflux  apparatus  for 
several  hours  in  a  stream  of  hydrogen,  and  finally  heated  at  180°  to 
expel  the  alcohol.  The  disodium  glyceride  then  remained  in  dry, 
dazzling  white  finely  porous  lumps,  which  easily  crumbled  to  a  crys- 
talline powder,  attracting  moisture  from  the  air  with  great  rapidity, 
and  deliquescing  to  a  caustic  syrup.  For  preservation,  the  lumps  must 
be  kept  in  a  vessel  filled  with  hydrogen,  and  having  its  mouth 
turned  downwards.  An  analysis  of  the  recently  prepared  compound 
gave  34*3  per  cent,  sodium ;  another  made  some  days  later  gave  32*8 ; 
the  formula  CaHeNaoOa  requires  33"82  per  cent. 

Disodium  glyceride  melts  at  220°,  giving  off  bubbles  at  the  same 
time;  on  heating  it  to  270°,  a  brown  liquid  distils  over.  H.  W. 
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Glycerol  Diformin.  By  P.  v.  Romburgh  (Compt.  rend.,  93, 
847 — 849). — In  the  preparation  of  diformic  acid  by  distilling  dehy- 
drated oxalic  acid  with  glycerol,  a  residne  is  obtained,  which,  on  beincr 
shaken  with  ether  and  the  ether  evaporated,  leaves  a  yellowish  liquid  ; 
this,  after  being  freed  from  formic  acid  and  rectified  under  diminished 
pressure  (20  mm.),  was  found  to  consist  in  great  part  of  glycerol 
diformin.  The  diformin  is  a  colourless  neutral  liquid  (b.  p.  163 — 
166°  ;  sp.  gr.  1'304  at  l-')"),  soluble  in  ether,  alcohol,  and  chloroform, 
but  insoluble  in  carbon  bisulphide.  Water  decomposes  it  into  glycerol 
and  formic  acid.  It  is  decomposed  by  distillation  at  the  ordinary 
pressure,  yielding  water,  carbonic  anhydride,  and  allyl  formate. 

In  most  text-books,  the  conversion  of  oxalic  acid  into  formic  acid 
when  it  is  heated  with  glycerol,  is  explained  by  supposing  the  forma- 
tion of  monoformin  as  an  intermediate  product.  The  author,  on  the 
contrary,  thinks  that  it  is  the  diformin  which  yields  the  formic  acid ; 
as  he  found  that  diformin  is  not  converted  into  triformin  when  it  is 
heated  with  dehydrated  oxalic  acid,  but  carbonic  anhydride  is  given 
off,  and  the  yield  of  formic  acid  obtained  corresponds  with,  the  quantity 
of  oxalic  acid  employed. 

When  diformin  is  heated  with  glycerol  (5  parts)  at  220°,  carbonic 
oxide  and  anhydride  are  evolved,  and  allyl  alcohol  distils  over,  accom- 
panied by  traces  of  formic  acid  and  allyl  formate.  C.  E.  G. 

Decomposition   of  Grape-sugar  and  Uric  Acid  by  Alkalis. 

By  M.  Nencki  and  N.  Sieber  (J.  pr.  Ghem,.,  24,  498—506). — On  digest- 
ing grape-sugar  with  potash  at  35 — 40°  for  some  time,  it  is  decomposed 
into  lactic  acid  and  an  acid  of  unknown,  constitution,  insoluble  in 
ether,  but  soluble  in  alcohol.  Lactic  acid  is  produced  at  this  tem- 
perature, also  with  soda,  tetramethylammonium  hydroxide,  neurine, 
&c.,  but  not  with  ammonia,  sodic  carbonate,  guanidine,  creatine,  &c. 
Milk-sugar  and  maltose  undergo  a  similar  change  with  alkalis,  whilst 
cane-sugar,  mannite,  &c.,  are  not  altered.  Uric  acid  is  quickly 
decomposed  under  similar  conditions,  going  through  the  stages  of 
decomposition  from  uroxanic  acid  to  carbonic  anhydride  and  ammonium 
oxalate.  The  authors  remark  that  perhaps  neurine  is  in  some  way 
connected  with  the  formation  of  lactic  acid  in  living  organisms. 

D.  A.  L. 

Temperature  at  which  Invertin  is  Destroyed.  By  A.  Mater 
(Bied.  Centr.,  784). — Invertin  is  prepared  from  yeast,  by  first  exhaust- 
ing with  alcohol,  then  carefully  pounding  it  up  with  water  and  fine 
sand,  after  which  it  is  exhausted  with  water  ;  from  the  aqueous  extract 
alcohol  precipitates  the  invertin,  which  may  be  dried  over  sulphuric 
acid.  Dried  invertin  can  be  heated  to  100°  without  harm,  but  its 
solution  is  rendered  inactive  at  61 — 65°,  according  to  the  degree  of 
concentration.  If  the  solution  consists  of  50  per  cent,  of  glycerol, 
then  a  temperature  of  50 — 60°  is  necessary  to  destroy  its  action; 
whereas  the  presence  of  alcohol  lowers  the  temperature  by  10°. 

E.  W.  P. 

Hydrocellulose  and  its  Derivatives.  By  A.  Girard  {Ann. 
CJiim.  Phys.  [5],  24,  337 — 384). — Celluloid  substances  often  undergo, 
under   various   circumstances,    a    remarkable    modification  in    their 
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physical  state.  Their  flexibility  and  natural  elasticity  disappear,  and 
thoy  become  brittle  and  easily  reducible  to  powder.  By  the  action 
of  mineral  and  even  vegetable  acids,  cellulose,  CuHioOm,  before  be- 
coming saccharified,  is  transformed  by  hydration  into  a  new  compound, 
CiiHuOii,  which  the  author  terms  hydrocellulose.  It  closely  resembles 
cellulose,  but  differs  from  it  by  its  extreme  brittleness. 

Preparation  of  Hi/drocellulose. — The  methods  of  preparing  hydro- 
cellulose  maybe  divided  into  three  general  classes: — I.  The  immersion 
of  the  celluloid  material  in  a  powerful  and  concentrated  acid.  2.  The 
exposure  of  the  material  to  acid  vapoars.  3.  ^lethods  dependent  on 
the  employment  of  weak  acid  solutions  requiring  a  more  or  less  pro- 
longed contact,  or  a  temperature  above  the  normal  one.  The  author  has 
treated  the  following  substances  by  each  of  the  methods,  and  finds  that 
the  ultimate  product  is  the  same  for  all,  cotton,  flax,  hemp,  jute, 
paper,  wood,  elder  pith. 

Preparation  hy  Immersion  in  Concentrated  Acids. — The  mineral  acids 
alone  have  the  power  of  ti-ansforming  cellulose  into  hydrocellnlose  by 
simple  immersion.  The  reaction  proceeds  most  easily  with  sulphuric 
acid.  It  is  less  energetic  with  phosphoric  acid.  Organic  acids  do  not 
form  hydrocellulose  at  all  in  this  manner.  If  sulphuric  acid  is  em- 
ployed, its  strength  should  be  carefully  determined.  It  is  most 
convenient  to  use  acid  of  sp.  gr.  I'^SS.  The  fibre  is  immersed  in  it 
at  15°,  and  allowed  to  remam  12  hours.  Hydrochloric  acid,  when 
used  at  21°  B.,  transforms  the  fibre  into  hydrocellulose  in  24<  hours. 
Hydriodic,  hydrobromic,  and  hydrofluoric  acids  behave  in  a  similar 
manner  in  aqueous  solutions.  When  nitric  acid  at  4^3°  B.  is  employed, 
the  product  consists  of  a  mixture  of  hydrocellulose  and  nitrocellulose: 
weaker  acid  fails  to  yield  any  considerable  quantity  of  hydrocellulose. 
When  cellulose  is  immersed  in  syrupy  phosphoric  acid,  it  is  only  very 
slightly  modified. 

Preparation  of  Hydrocellulose  hy  the  Action  of  Hydrated  Gaseous  Acids. — 
Cold  moist  hydrochloric  acid  gas  transforms  cellulose  into  hydrocellulose 
in  about  an  hour.  When  employed  warm  and  moist,  the  reaction  is 
complete  in  a  few  minutes.  The  author  states  that  the  action  of  hydro- 
chloric acid  on  cellulose  has  affoi-ded  him  the  means  of  establishing 
with  certainty  the  nature  of  the  phenomena  resulting  in  the  production 
of  hydrocellulose.  Hydrobromic  and  hydriodic  acids  exactly  resemble 
hydrochloric  acid  in  their  behaviour  towards  cellulose.  In  the  forma- 
tion of  hydrocellulose  by  hydriodic  acid,  a  certain  quantity  of  iodine 
is  deposited  on  the  fibre.  On  washing  with  water,  a  splendid  blue 
colour  resembling  that  of  iodide  of  starch  is  produced.  An  excess  of 
water  removes  the  colour,  but  a  fresh  quantity  of  iodine  solution 
restores  it.  Hydrofluoric  acid  yields  hydrocellulose  readily  in  the 
cold.  Under  the  same  circumstances,  nitric  and  sulphuric  acids  at  the 
ordinary  temperature  only  very  tardily  produce  a  modification.  Car- 
bonic and  sulphurous  anhydrides  and  hydrogen  sulphide,  when  pure, 
have  no  effect. 

Preparation  of  Hydrocellulose  by  Dilute  or  Weah  Acids, — Dilute 
solutions  of  sulphuric,  hydrochloric,  nitric,  and  phosphoric  acids  (1  in 
100,  for  example),  when  employed  to  saturate  cellulose,  effect  the 
transformation  into  hydrocellulose  iu  from   two  to  three  months,  if 
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after  immersion  tlie  fibre  is  left  in  the  air  at  the  ordinary  temperature. 
The  action  is  complete  in  one  month  when  a  3  or  4  per  cent,  solution 
is  employed.  If,  however,  the  solution  is  heated  to  GO — 70°,  a 
few  hours  is  sufficient.  A  one  per  cent,  solution  of  the  acid,  at  the 
above  temperature,  renders  the  cellulose  completely  friable  in  a  few 
hours. 

Action  of  Organic  Acids. — The  author  immersed  pieces  of  cotton  in 
5  per  cent,  solutions  of  oxalic,  tartaric,  and  citric  acids,  then  dried 
them  in  the  air,  and  afterwards  heated  them  in  closed  vessels  at  100°. 
The  sample  treated  with  oxalic  acid  was  completely  changed ;  that 
with  tartaric  acid  only  partially,  and  the  one  with  citric  acid  still  less. 
Acetic  and  formic  acids  exercise  a  moderate  action  on  cellulose. 

Action  of  Salts  which  easili/  lose  part  of  their  Acid. — The  author 
shows  that  the  theory  of  the  modification  of  celluloid  substances  by 
direct  dehydration  and  carbonisation  by  the  dehydrating  power  of 
certain  salts  ought  not  to  be  admitted,  since  it  is  to  the  direct  action 
of  acids  liberated  from  the  salts  when  in  contact  with  vegetable  matter 
that  the  phenomenon  is  due.  He  shows  that  it  is  only  at  relatively 
high  temperatures  and  by  a  secondary  action  that  carbonisation  takes 
place. 

Action  of  Strong  Alkalis  on  Celluloid  Matter. — On  treatment  with  a 
strong  solution  of  potash,  the  fibre  of  cotton  becomes  swollen  or 
"  mercerised."  It  then  possesses  the  property  of  becoming  blue  with 
iodine,  like  that  treated  with  sulphuric  acid.  No  hydrocellulose, 
however,  is  formed.  The  swollen  fibre  presents  the  same  appearance 
under  the  microscope  as  that  acted  on  by  sulphuric  acid. 

Hydrocellulose,  however  it  may  be  prepared,  always  has  the  same 
composition.  It  is  a  fine  white  powder,  which  oxidises  rapidly  on 
application  of  heat  or  prolonged  exposure  to  the  air.  Samples  for 
analysis  were  always  dried  by  the  author  in  a  vacuum,  or  in  a  current 
of  some  inert  gas.  He  states  that  hydrocellulose  is  to  be  regarded  as 
a  carbohydrate  intermediate  between  cellulose  and  glucose.  Its  pro- 
duction from  the  former  is  due  to  direct  hydration,  the  necessity  for 
the  presence  of  water  affording  a  decisive  proof  thereof.  The  author 
states  that  in  no  case  could  he  obtain  the  theoretical  yield  of  hydro- 
cellulose, and  he  found  on  examination  that  its  production  is  always 
accompanied  by  that  of  glucose.  Hydrocellulose  is  characterised  by 
its  great  friability.  It  differs  from  cellulose  in  the  greater  sensibility 
which  it  exhibits  towards  all  reagents.  It  can  best  be  distinguished 
from  cellulose  by  the  facility  with  which  it  is  oxidised.  When  heated 
in  sealed  tubes  at  180^  with  sulphuric  acid  (5  per  cent.),  cellulose 
dissolves  completely  in  8  or  10  hours,  yielding  a  solution  which  is 
almost  colourless,  and  evolving  no  gas.  Hydrocellulose  also  dissolves, 
but  leaves  an  abundant  deposit  of  carbon,  and  on  opening  the  tube, 
there  is  a  copious  disengagement  of  gaseous  products.  Heated  in 
sealed  tubes  with  seven  or  eight  times  its  weight  of  acetic  anhy- 
dride, hydrocellulose  dissolves  instantly,  as  soon  as  the  temperature 
reaches  180°  ;  whilst  two  or  three  hours  are  required  to  dissolve  cel- 
lulose. It  is  remarkable  that  dye-stuffs  which  can  only  with  great 
difficulty  be  made  to  colour  ordinary  cellulose,  possess  a  great  affinity 
for  hydrocellulose. 
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Conversion  of  Hydrocellulose  into  Friable  Pyroxylin  Compounds. — 
Cellulose  and  hydrocellulose  yield  identical  nitro-componnds.  The 
author  concludes  that  the  hydrocellulose  is  dehydrated  before  it  is 
nitrated.  It  yields  only  the  same  amount  of  nitro-compounds  as  cellu- 
lose. He  finds  that  the  yield  of  pyroxylin  is  greater  when  the 
hydrocellulose  is  not  employed  in  the  form  of  powder. 

He  also  points  out  that  the  rotting  of  window  curtains  in  towns  is 
probably  due  to  the  production  of  hydrocellulose  by  the  action  of  the 
hydrogen  sulphide  and  sulphurous  anhydride  in  the  air.  He  also 
attributes  the  dry  rotting  of  wood  to  the  production  of  the  same 
substance  by  the  action  of  acids  generated  by  the  fermentation  of 
saccharine  matter.  J.  I.  W. 


Suggestions  respecting  the  Nomenclature  of  Carbonic  Acid 
Derivatives.  My  A.  Bernthsen  {Annalen,  211,  85 — 99). — The  author, 
after  noticing  that  the  nomenclature  of  these  compounds  is  somewhat 
confused,  the  same  body  being  in  many  instances  called  by  several 
different  names — the  acid  HS.CO.OH,  for  example,  being  designated 
as  Monothiocarhonic,  Thiocarbonic,  Oxysulphocarbonic,  Carbonylozy- 
sulphonic,  and  Sidpliodioxycarbonic  acid  —  proposes  a  systematic 
nomenclature  based  upon  the  following  rules  : — 

1.  Acids  containing  the  group  Carbonyl '.  C '.  O  to  be  called,  as  at 
present,  Carbonyl  avoids. 

2.  Acids  containing  Thiocarbonyl  !  C  !  S  to  be  called  Thiocarbonyl 
acids. 

3.  Acids  isomeric  with  the  carbonic  and  thiocarbonic  acids,  and 
containing  the  group  '.  C  '.  NH,  to  be  called  Imidocarbonic  acids. 

4.  The  group  NH2.CO —  to  be  denoted  by  the  prefix  Carbamin-,  and 
NH2.CS —  by  Thiocarbamin- ;  and  accordingly  NHi.C(NH) —  by 
Imidocarbamin. 

5.  The  prefix  "mono"  to  be  in  most  cases  expressed. 

These  rules  lead  to  the  following  names  for  the  primary  substances, 
the  derivatives  of  which  are  either  known  compounds,  or  certain 
classes  of  bodies  not  yet  known,  but  theoretically  possible.  Names 
which  agree  with  those  already  in  use  are  marked  with  a  *  ;  those 
which  differ  from  existing  names  with  a  f. 


(1.)         HO.CO.OH 
*  Carbonic  acid. 

(2.)         HO.CS.OH 

*   (Mono) -thiocarbonic 
acid. 


HS.CO.OH 

t  Carbonjl-monothioic 
acid. 

HS.CS.OH 

*  Dithiocarbonic 

(thiocarbomonothioic) 

acid. 


HS.CO.SH 

•  Carbonyl-dithioic 

acid. 

HS.CS.SH 

*  Trithiocarbonic 
(thiocarbodithioic) 

acid. 


(3.) 


(4.) 
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NH,.CO.OH 

*  Carbamic  acid. 

KH2.CS.OH 

(Mono)  tbiocarbamic 
acid. 


NH2.CO.SH 

*t  Carbamin  (mono)  tbioic  acid. 

NHj.CS.SH 

*  Dithiocarbamic  (tbiocarbamintliioic) 
acid. 

2  d 
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(5.)      HO.C(NH).OH        HS.O(NH).OH        HS.C(NH).SH 

Imidocarbonic  acid.       Imidocarbomonothioic      Imidocarboditliioic 

acid.  acid. 

(6.)  NH2.C(NH).0H  NH2.C(NH).SH 

Imidocarbamic  acid.  Imidocarbaminthioic  acid. 

(7.)  NH,.C0.C1  NHo.CS.Cl 

t  Carbamine  chloride.  Tliiocarbamine  chloride. 

No  derivatives  of  imidocarbonic  or  imidocarbamic  acid  are  at  present 
known,  but  their  discovery  may  be  confidently  anticipated. 

The  bracketted  names  assigned  to  three  of  the  above  compounds 
are  more  systematic  than  their  synonyms,  and  lead  more  readily  to 
appropriate  names  for  the  more  complex  derivatives  ;  the  others  have, 
however,  the  advantage  of  agreeing  with  those  already  in  use.  The 
names  proposed  for  the  compounds  in  the  seventh  line  do  away  with 
the  inappropriate  term  "  urea  chloride." 

This  nomenclature  is  in  accordance  with  that  of  the  isomeric 
thiamides,  called  by  the  author  imido-thioethers,  e.g., — benzimidothio- 
ethylether,  C6HaC(NH).SC2H5, — which  are  derived  from  the  imido- 
thio-acids,  R.C(NH).SH,  and  these  again  from  the  imido-acids 
R.C(NH).OH,  ethers  of  which  are  also  known. 

Supplementary  Rules  for  the  Nomenclature  of  Compotmds  derived 
from  those  in  the  preceding  Table. — (1.)  The  names  of  ethers,  acid  and 
neutral,  may  be  formed  from  those  of  the  acids,  according  to  established 
usage,  e.g.,  EtS.CS.OEt,  diethyl  dithiocarhonate ;  EtS.CO.SMe,  ethyl 
methyl  carhonyldithioate ;  EtS.CO.SH,  ethyl-carbonyldithioic  acid,  &c. 
To  distinguish  between  pairs  of  isomeric  alcoholic  acids,  as  (a) 
EtS.CO.OH  and  (b)  HS.CO.OEt,  or  (c)  EtS.CS.OH  and  HS.CS.OEt, 
or  finally  their  ethers,  the  name  of  the  radicle  attached  to  S  may  be 
placed  immediately  before  the  prefixes  "  thio,  monothio,  dithio,"  the 
bracketted  names  in  the  preceding  table  being  employed :  thus  the 
compound  (a)  will  be  called  carbonyl-ethylthioic  acid ;  (6)  ethyl-carbonyl- 
thioic  acid ;  (c)  thiocarbonylthioic  acid ;  (d)  ethylthiocarbothioic  acid ; 
MeS.CS.OEt,  ethylic  thiocarbomethylthioate. 

(2.)  Garbamic  acids  (Nos.  3  and  4  in  table)  and  the  corresponding 
chlorides  (No.  7)  may  be  named  according  to  previous  usage,  the 
names  of  the  radicles  which  replace  the  amidic  hydrogen  being  placed 
at  the  beginning  of  the  word:  e.g.,MeV\i^.C^.O^^=  MethjlphenyU 
thiocarbamic  acid;  Me2N.C0.C],  Dimethylcarbamic  chloride.  The  names 
urethane,  thiomethane,  &c.,  may  be  retained  as  convenient  collective 
terms. 

(3.)  In  the  names  of  Imidocarbonic  acids  (No.  5),  the  radicle  which 
replaces  the  hydrogen  of  the  NH-group  is  also  to  be  placed  first. 

(4.)  In  naming  Imido-carbamic  acids,  the  name  of  the  radicle  which 
enters  into  the  imidogen-residue  is  to  be  placed  before  the  prefix 
"imido"  at  the  beginning  of  the  word;  that  of  the  radicle  which 
enters  the  amido-group,  before  the  prefix  "  carbamin" ;  e.g., 
PhHN.C.(NEt).SH  =  Ethylimido-phenyl carbaminthioic  acid ;  similarly 
H2N.C(NH).SC3H7  =  Benzylic  Imidocarhaminthioate,  or  more  shortly 
Imidocarbaminthiobenzyl. 
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Compounds  are  also  known  which  are  derived  from  the  several 
carbonic  or  carbamic  acids  by  elimination  of  H,.0  or  HjS :  anhydrides 
or  dinulphide-compouiuh,  e.g.,  COjH.S.COOH,  dicarbothiote  acid; 
NHj.CS.S.CS.NHj,  the  so-called  "thiuram  sulphide,"  which  maybe 
conveniently  called  ^/n'ocari'iwane  sulphide;  the  name  "thiuram"  pro- 
posed by  Hlasiwetz  and  Kachler  for  the  group  CS.NHj  not  having 
been  generally  adopted.  The  so-called  "  thiuram  disnlpliide," 
NH2.CS.S2.CS.NH2,  may  be  called  carhamine  dtsulphide,  and  the  com- 
pound, EtO.CS.Sj.CSOEt  (ethyl  dioxysulpbocarbonate,  ethyl  disul- 
phocarbonate  sulphide),  may  be  named  xanthic  dtsulphide. 

H.  W, 

Etherification  of  Polybasic  Acids.  By  N.  ^Ienschctkin  (2?er., 
14,  2630 — 2G32). — A  continuation  of  the  author's  researches  on  the 
etherification  of  isobutyl  alcohol  by  acids  (Abstr.,  1881,  884).  The 
following  results  were  obtained  with  the  dibasic  acids  of  formula 
C,.H2„(COOH)2:— 

Initial  velocity.       Limit. 

Succinic  acid,  COOH.CCH,),  COOH 4294  70-18 

Normal  pyrotartaric  acid,  C00H.(CHj)3.C00H  . .    5021  73-91 

Pyrotartaric  acid,  COOH.CHMe.CH,.COOH    4285  73-51 

Although  the  conditions  of  formation  of  an  ethereal  salt  of  a  poly- 
basic acid  ai*e  more  complex  than  in  the  case  of  monobasic  acids,  yet 
the  phenomena  observed  are  perfectly  analogous.  The  initial  velocity 
and  the  limit  of  etherification  of  polybasic  acids  is  higher  than  those 
of  saturated  monobasic  acids  containing  the  same  number  of  carbon- 
atoms.  The  etherification  of  the  pyrotartaric  acids  shows  that 
isomerism  has  no  influence  on  the  limit,  but  only  on  the  initial  velocity, 
which  is  higher  in  primary  acids  than  in  primary  secondary  acids. 
Terephthalic  acid,  as  monobasic  tertiary  acid,  has  too  small  an  initial 
velocity  for  determination ;  and  even  after  384  hours,  only  25  per  cent, 
of  the  acid  is  etherified.  Of  unsaturated  dibasic  acids,  fumaric 
and  maleic  acids  gave  values  differing  from  one  aibther,  like  those  of 
the  two  pyrotartaric  acids. 

Initial  velocity.  Limit. 

Fumaric  acid 3269  73*56 

Maleic  acid 51-45  72-69 

These  values  show  that  maleic  acid  is  a  primary  acid  aa  represented 
CH2.COOH 
by  Fittig's  formula,   | 

<C.COOH 
Citraconic  acid  and  its  isomerides  also  differ  in  their  initial  velocity 
values. 

Initial  velocity. 

Citraconic  acid   47-42 

Mesaconic  acid  35*88 

Itaconic  acid 27-97 

It  is  probable  that  citraconic  acid  contains  a  carboxyl  group  in  the 
primary  position. 

2  d  2 
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Camphoric  acid  possesses  the  property  of  a  tertiary  acid,  its  initial 
velocity  being  9'5<5,  its  limit  at  the  end  of  21  days  being  G9"47 ;  the 
formula  proposed  by  Ballo  for  this  acid  (Abstr.,  1881,  415)  is  most 
in  accordance  with  these  determinations. 

The  values  found  for  hydrophthalic  acid  were,  initial  velocity,  2186, 
limit,  73"44,  which  show  that  it  is  not  a  tertiary,  but  probably  a 
secondary  acid,  and  that  the  two  hydrogen- atoms  introduced  into 
phthalic  acid  combine  with  those  carbon-atoms  to  which  the  carboxyl 
groups  are  attached.  V.  H.  V. 

Influence  of  the  Molecular  Weight  of  Homologous  Bodies 
on  the  Course  of  Incomplete  Reactions.  By  N.  Menschutkin 
{Jour.  Russ.  Chew..  Soc,  1882, 19 — 36). — In  previous  papers  (abstracted 
in  this  Journal)  the  author  gave  an  account  of  his  researches  on  the 
etherification  of  organic  acids  and  alcohols,  especially  as  regards  the 
limit  of  the  two  inverse  reactions  (a)  formation  of  an  etheric  salt 
from  the  acid  and  alcohol;  (b)  decomposition  of  the  resulting  salt  by 
the  water  formed  in  the  reaction  (a) ;  and  the  rate  of  formation  of 
etheric  salts. 

In  the  present  paper  the  author  endeavoured  to  ascertain  whether 
those  reactions  follow  the  law  of  homologous  bodies.  In  the  former 
papers,  the  experimental  resnlts  were  given  in  percentages,  or  molecular 
limits  (percentage  of  alcohol  and  acid  converted  into  the  etheric  salt, 
or  the  number  of  molecules  formed  from  100  parts  of  the  alcohol  and 
100  parts  of  the  acid).  The  results  can  be  also  given  in  molecular- 
weight  limits,  which  relate  to  the  quantities  of  alcohols  and  acids, 
represented  by  their  molecular  weights.  If  the  percentage  limit  of  the 
ethyl-acetic  system  is  =  66'57,  the  molecular-weight  limit  of  ethyl- 

,    ,   ,   .         66-57  X  46       oA.fto  ^\.  ^    t        +•        -A   •    66-57  x   60 
alcohol  is  = Ycu\ ~  oO  d2,  that  oi  acetic  acid  is   — — 

=  39-94.     Thus  the  molecular-weight  limits  of  acids  in  the  isohutylic 
system  are : — 

Homologous 
difference. 

Acetic  acid 40-421  1 0.41 

Propionic  acid 50-83]  -.  ^.q^ 

Normal  butyric  acid 61'17^  -, q.q-, 

\  9-90         ^^"^ 


caproic  acid 80-98^  01  .A7 

•^     10-53 


2 

octylic  acid 102'05J      ^"^  "^    ~   ^ 

The  difference  of  these  limits  in  the  isohutylic  series  is  constant  at 
10-29,  and  the  limits  may  be  calculated  by  means  of  the  formula : 
a  -\-  (n  —  2)d,  where  a  =  molecular- weight  limit  of  acetic  acid  =40-42, 
n  =  number  of  the  members  of  the  series,  d  =  10-29.  Thus  the 
molecular- weight  limits  of  acids  in  the  isohutylic  system  are : — 
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Calculated.  Found. 

Acetic  acid    4042  40'42 

Propionic  acid 50"71  50'83 

Normal  butyric  acid 6100  61*17 

„       valeric  acid 7129  not  known 

„       caproic  acid 81  "58  8098 

„       heptylic  acid    91'87  not  known 

„       octylicacid      102*16  10205 

The  same  agreement  is  seen  in  a  table  giving  the  percentage 
limits : — 

Calculated.  Found. 

Acetic  acid 67*38  67*38 

Propionic  acid 68*52  68*70 

Normal  butyric  acid 6932  69*52 

,,       valeric  acid 69*89  — 

„      caproYc  acid 70'33  69*81 

„       heptylic  acid    7067  — 

„      octylicacid 7065  70*87 

The  molecular-weight  limits  of  acids  in  the  ethylic  systems  are 
given  by  the  formula  33*94  +  (n  —  2)  10*29. 

Calculated,  Found. 

Acetic  acid    39*94  39*94 

Propionic  acid   50*23  — 

Normal  butyric  acid 60*52  60*51 

„       valeric  acid 70*81  — 

„       caproic  acid 81*10  80*96 

„       heptylic  acid    91*,S9  — 

„       octylic  acid 101*68  — 

The  percentage  limits  in  the  ethylic  series  are : — 

Calculated.  Found. 

Acetic  acid 66*57  66  57 

Propionic  acid 67*88  — 

Normal  butyric  acid 68*77  68*77 

,,       valeric  acid 69*42  — 

„       caproic  acid 69*91  69*80 

„       heptylic  acid    70*30  — 

„       octylic  acid 70*61  70*09 

The  differences  between  the  percentage  limits  of  etherification  of 
homologous  acids  with  one  and  the  same  alcohol  decrease  with 
increasing  molecular  weight  of  the  acids : — 
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Ethylic 
systems. 

Isobutylic 
systems. 

Acetic  acid 

.  .  .  .        — 

— 

Propionic  acid 

Normal  butyric  acid  .... 

. .  . .      1-31 

. . . .      0-89 

114 

0-80 

„       valeric  acid    .... 

. .  . .      0-65 

0-57 

,,       capro'ic  acid  .... 
„       heptylic  acid .... 
„       octylic  acid    .... 

. . . .     0-49 
. . . .      0-39 
....     0-3L 

0-44 
0-34 

0-28 

In  the  case  of  higher  members  of  the  homologous  series  of  acids,  the 
percentage  limits  of  etherification  will  therefore  most  probably  be 
equal. 

The  moleculai'-weight  limits  of  alcohols  in  the  acetic  systems  are 
given  by  the  formula  30*62  +  (w  —  2)  9'62. 


Mol.  weight 

limits. 

Per  cent. 

limits. 

Calculated. 

Found. 

r 
Calculated. 

Found 

Ethylo-acetic  system  . . 

. .      30-62 

30-62 

66-57 

66-57 

Propylo-acetic     „ 

. .     40-24 

40-11 

67-06 

66-85 

Butylo-acetic       „ 

. .     49-86 

49-86 

67-38 

67-38 

Amylo-acetic       ,, 

. .      59-48 

— 

67-59 

— 

Hexylo-acetic      ,, 

. .      69-10 

— 

67-74 

— 

Heptylo-acetic     ,, 

. .      78-72 

— 

67-86 

— 

Octylo-acetic       „ 

. .      88-34 

— 

67-95 

— 

The  differences  between  the   percentage  limits  decrease  with  in- 
creasing molecular  weight  of  the  alcohols,  thus : — 


0-49 


0-32 


0-21 


015 


0-12 


0-09 


so  that  the  limits  will  probably  be  equal  in  the  case  of  higher  members 
of  the  series. 

The  homologous  differences  of  molecular-weight  limits  of  acids  in 
different  systems  are  =  10*29,  but  those  of  alcohols  increase  slightly 
with  increase  in  molecular  weight  of  the  acid,  and  approach  the  value 
1029  of  acids,  thus : — 

In  acetic  ethers    962 

„  propionic  ethers 9-74 

„  normal  butyric  ethers    9-82 

,,         ,,      valeric  ethers     9"89 

,,         ,,       caproic  ethers    9-94 

,,          ,,       heptylic  ethers 9*98 

,,         ,,      octylic  ethers     lO'Ol 

In  the  following  paragraph  the  author  shows  how  the  limits  of 
etherification  of  any  system  of  alcohols  and  acids  may  be  calculated  by 
using  the  above-mentioned  formula,  a  -j-  {n  —  2)d. 

Starting  from  the  molecular- weight  limits  of  acids,  the  value  d 
remains  constant,  being  =  10-29,  the  values  of  a  are : — 
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Value  of  a. 

Ethylo-acetic  system 3994 

Propylo-acetic      „     40*23 

Butylo-acetic        „     40'42 

Amylo-acetic        „     40*55 

Hexylo-acetic       „     40*64 

Heptylo-acetic      „     40*71 

Caprylo-acetic      „ 40*77 

Starting  from  the  molecular  weights  of  alcohols,  the  case  becomes 
more  complicated,  the  values  of  a  and  d  being  both  different. 

Value  of  a. 

Aceto-ethylic  ether 30*62 

Propiono-ethylic  ether    31*22 

Normal  butylo-ethylic  ether 31*63 

„       valero-ethylic        „     31*93 

„       capro-ethylic        „     32*15 

„       heptylo-ethylic     „     32*33 

„       caprylo-ethylic     „     32*48 

Value  of  d. 

Acetic  ethers    9*62 

Propionic  ethers 9*74 

Normal  butyric  ethers 982 

„       valeric       „     9*89 

„       caproic      „     9*94 

„       heptylic     ,,     9*98 

„       octylic       „     1001 

The  above  rules  only  refer  to  combination  of  eight  acids  with  eight 
nlcoliols,  but  the  first  members  (formic  acid  and  methylic  alcohol) 
show  exceptional  values. 

The  author's  results,  as  regards  the  rate  of  etherification  of  normal 
acids  and  alcohols  (the  quantities  of  compound  ether  formed  after  the 
first  hour  of  the  reaction),  are  of  a  similar  character.  The  molecular- 
weight  rates  of  etherification  of  alcohols  in  the  acetic  systems  may  be 
calculated  from  the  formula  21*52  +  (n  —  2)6*53. 

Calculated.  Found. 

Ethyl  alcohol 2152  21*52 

Propyl     , 28*05  27*90 

Butyl        „     34*58  34*66 

Octyl        „     60*70  60*54 

Even  the  absolute  rates  obey  the  law  of  homologous  bodies,  as  is 
seen  from  the  following  four  hour-rates,  which  show  equal  homologous 
differences  =  8*43,  thus  : — 

Mol.  weight    Homologous 
velocities.         dilfereuce. 

Ethyl  alcohol 29*31 1  g.g^, 

P^^^P^^      "       •••      ^^"^Mo...  42*64 

Octyl        „       80*31  /  ^  """^ o~ 
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The  law  of  the  influence  of  the  molecular  weights  of  acids  upon  the 
rate  of  formation  of  (isobutylic)  ethers  cannot  yet  be  found,  as  is 
seen  from  the  following  numbers : — 

Mol.  weight  velocities 
in  isobutyl  sjstemB. 

Acetic  acid 26G1 

Propionic  acid   30"47 

Normal  butyric  acid 29'26 

„       capro'ic     „    38"37 

„       octylic  acid 4443 

From  the  above  examples  it  follows  that  not  only  the  chemical  and 
physical  properties  of  bodies,  but  also  their  complete  and  partial 
reactions,  obey  the  laws  of  homolognes.  B.  B. 

Decomposition  of  some  Metallic  Acetates  in  presence  of 
Water.  By  J.  Riban  (CompL  rend.,  93,  1140— 1143).— Since  formic 
acid  has  been  shown  by  Berthelot  to  be  an  endotliermic  body,  and 
acetic  acid  on  the  contrary  to  be  formed  with  disengagement  of  heat, 
it  follows  that  the  latter  shonld  not  be  so  readily  attacked  by  bodies 
which  easily  decompose  the  former.  This  is  borne  out  by  the  results 
obtained  by  the  author  in  treating  metallic  acetates  under  similar 
conditions  to  the  formic  salts  (ibid.,  1023  and  1082)  when  the  acetate 
is  merely  resolved  into  a  metallic  oxide  and  the  free  acid.  In  all  cases, 
except  otherwise  stated,  10  c.c.  of  a  5  per  cent,  solution  of  the  acetate 
was  heated  at  175°  in  a  closed  vessel  free  from  air. 

Manganese,  cobalt,  nickel,  iron  and  zinc  acetates  begin  to  decompose 
after  four  or  five  hours'  heating,  but  even  after  70  hours'  heating  the 
decomposition  into  oxide  and  acid  is  only  partial,  MnO  being  formed 
in  small,  and  Co(HO)2  and  Ni(H0)2  in  large  quantities.  ZnO  is 
formed  in  the  case  of  zinc.  Ferrous  acetate  yields  black  FeO 
owing  to  the  decomposition  of  the  water,  and  2  to  5  c.c.  of  hydrogen  per 
gram  of  anhydrous  substance  used,  according  to  the  time  of  heating,  a 
small  quantity  of  the  ferrous  oxide  being  converted  into  the  magnetic 
oxide.  After  100  hours'  heating,  a  2  per  cent,  solution  of  uranium  acetate 
yields  acetic  acid,  and  the  oxide  U203,2H20  crystallising  in  six-sided 
prisms  or  plates,  which  do  not  allow  the  passage  of  the  polarised  ray 
when  the  principal  planes  of  the  prisms  are  parallel  or  perpendicular 
to  the  principal  axis  of  them,  or  when  the  light  travels  along  the 
same  axis.  The  same  substance  grouped  in  spherolites  viewed  with 
polarised  light  presents  the  black  cross  observed  in  the  case  of 
chalcedony  and  other  members  of  the  hexagonal  system. 

Neutral  lead  acetate  undergoes  no  decomposition,  but  the  tribasic 
acetate  is  decomposed  with  formation  of  monoxide. 

The  formation  in  the  first  place  of  cupric  oxide  and  acetic  acid,  and 
the  subsequent  combustion  of  acetic  acid,  with  formation  of  carbo- 
nic anhydride  and  cuprous  oxide,  when  copper  acetate  is  heated  with 
water,  as  shown  by  Cazeneuve  (Abstr.,  IBSl,  153)  is  also  borne  out  by 
the  author's  results,  the  cuprous  oxide  being  crystalline. 

Mercuric  and  silver  acetates,  after  prolonged  heating,  give  acetic 
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acid,  carbonic  anhydride,  and  metallic  mercury  and  silver.  The  silver 
acetate  is  particularly  stable,  some  remaining  undecomposed  even  aft^r 
50  hours'  heating.  L.  T.  OS. 

Influence  of  Heat  and  the  Proportion  of  Glycerol  on  the 
Decomposition  of  Oxalic  Acid.  By  Loein  (Compt.  rend.,  93, 
1143 — 1145). — In  continuation  of  his  researches  on  the  decomposition 
of  oxalic  acid  the  author  has  increased  the  proportion  of  acid  to 
glycerol  from  1 — 4  to  .3 — 1. 

On  heating  at  100°,  1  mol.  of  glycerol,  and  adding  1  mol.  oxalic 
acid  from  time  to  time,  the  acid  first  loses  water  of  crystallisation, 
then  formic  acid  and  water  of  etherification  are  formed,  and  carbonic 
anhydride  evolved.  The  formic  acid  unites  with  the  glycerol,  and  by 
adding  further  quantities  of  oxalic  acid,  part  of  the  formic  acid  in 
combination  is  liberated,  and  a  further  quantity  of  formic  acid  is 
produced,  part  of  which  unites  with  tho  glycerol,  while  part  remains 
in  the  free  state.  This  reaction  continues  until  a  point  is  reached  at 
which  the  quantity  of  formic  acid  produced  is  equivalent  to  the  oxalic 
acid  used.  After  six  additions  of  oxalic  acid  a  mixture  of  mono- 
and  di-formin  is  obtained.  During  the  process  about  1  per  cent,  of 
carbonic  oxide  is  evolved. 

The  quantitative  results  given  in  detail  show  that  large  quantities  of 
oxalic  acid  may  be  converted  into  formic  acid  by  a  small  quantity 
of  glycerol. 

By  starting  with  formin  and  anhydrous  oxalic  acid,  formic  acid  of 
98  per  cent,  may  be  obtained. 

The  etherification  of  the  formic  and  oxalic  acids  is  produced  by  a 
secondary  reaction.  L.  T.  O'S. 

Conversion  of  Fumaric  into  Maleic  Acid,  By  A.  Pictet 
(Ber.,  14,  2648 — 2(349). — The  author  alludes  to  the  ready  con- 
version of  maleic  acid  into  its  isomeride  fumaric  acid,  and  the  diffi- 
culty experienced  in  effecting  the  reverse  change.  For  this,  the  fol- 
lowing indirect  method  is  proposed  :  fumaric  acid  heated  with  excess 
of  water  at  150 — 200°  is  converted  into  malic  acid  (Jungfleisch,  Ber., 
12,  370),  which  by  distillation  is  decomposed  into  fumaric  acid  and 
maleic  anhydride,  and  the  latter  by  distillation  with  water  is  converted 
into  malic  acid,  whilst  the  fumaric  acid  remaining  in  the  retort  is 
again  converted  into  malic  acid,  and  the  process  of  distillation,  &c., 
repeated.  The  malic  acid  from  the  fumaric  acid  is  optically  inactive, 
is  not  deliquescent,  and  melts  at  105 — 108° ;  it  is  probably  identical 
with  the  acids  obtained  by  Pasteur  from  inactive  aspartic  acid,  and 
by  Kekule  from  monobi-oraosuccinic  acid,  but  isomeric  with  that 
obtained  by  Loidl  {Bar.,  11,  1244)  by  heating  fumaric  acid  with  soda. 
The  author  endeavoured,  but  without  success,  to  separate  this  acid  by 
means  of  its  cinchonine  salts  into  dextro-  and  Isevo-malic  acids.  The 
author  considers  it  probable  that  there  are  two  modifications  of 
inactive  malic  acid  corresponding  to  racemic  and  inactive  tartaric  acid. 

Y.  H.  V. 

Argento-antimonious  Tartarate  (Silver  Emetic).  By  J.  P. 
CoOKK  {Ghem.  News,  44,  233 — 234).— Wallquist  and  Dumas  and  Piria 
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have  obtained  this  salt  only  in  the  amorphous  state.  The  author  was  the 
first  to  obtain  it  crystalline,  as  described  in  a  previous  paper,  viz.,  on 
adding  an  excess  of  silver  nitrate  to  a  concentrated  solution  of  anti- 
monious  chloride  and  tartaric  acid.  He  now  finds  that  1000  parts  of 
water  at  15°  dissolve  2-68  to  276  parts,  and  at  100°,  10  parts  of  the 
salt.  Hence  the  fear  tbat  the  silver  chloride,  bromide,  or  iodide  pre- 
cipitates formed  under  these  circumstances,  unless  the  solution  be 
very  concentrated,  might  contain  an  admixture  of  silver  emetic  is 
unfounded.  By  solution  in  hot  water  and  cooling,  beautiful  crystals 
can  be  obtained  with  an  almost  adamantine  lustre.  The  formula 
C4H406AgSbO  +  H^O  requires  26'34  per  cent,  silver;  a  mean  of  three 
analyses  gave  26-30  per  cent.  At  200°  it  decomposes  with  slight 
explosion,  spangles  of  silver  and  a  powder  of  antimonious  oxide 
remaining    of    nearly    the   theoretical    weight.       The    crystals    are 

P 

rhombic  and  hemihedral.  Forms  observed  -.ooPob.coP.  and  per- 
haps Pco.     The  axial  relations  are  a  :  b  :  c  =  I  :  1'386  :  0571. 

H.  B. 

Researches  on  Petroleum  from  Caucasus.  By  Markownikoff 
and  Ogloblin  (Jour.  Btcss.  Chevi.  Soc,  1882,  36 — 40). — In  a  previous 
paper,  the  authors  have  shown  that  the  high-boiling  portions  of  Cau- 
casus petroleum,  after  the  separation  of  oxygen  compounds,  have  the 
composition  C„H2„_j,  and  that  on  boiling  with  iodine,  after  the  separa- 
tion of  hydrocarbons  rich  in  carbon,  hydrocarbons  C»H2,j  remain  behind. 
In  order  to  study  the  hydrocarbons,  which  have  been  destroyed  by 
iodine,  fuming  sulphuric  acid  was  used,  by  which  process  sulphonic 
acids  of  the  hydrocarbons  were  obtained.  Thus  the  portion  of  naphtha 
boiling  at  180 — 200°  contains  beside  a  small  quantity  of  the  hydro- 
carbon CuHie,  the  hydrocarbons  CnH?,,,  and  as  the  chief  admixture, 
isomerides  of  cymene,  metamethylpropylbenzene,  and  probably  also 
durene.  The  portion  boiling  at  240 — 250°  contains  one  of  the  modi- 
fications of  propylnaphthalene,  then  C12H14  and  CnHu,  the  last  belong- 
ing probably  to  the  styrene  series,  and  finally  C15H30.  The  authors 
have  reason  to  suppose  that  the  aromatic  hydrocarbons  exist  as 
such  in  the  petroleum,  and  are  not  formed  by  the  action  of  the  sul- 
phuric acid.  Although  the  petroleum,  when  it  is  boiled,  gives  ofi" 
gaseous  products,  the  authors  do  not  agree  with  Mendelejelf,  that  a 
decomposition  takes  place,  but  consider  the  gases  as  being  in  solution 
in  the  liquid :  for  butylene,  as  the  authors  found,  is  easily  dissolved  by 
the  heavy  rock  oil,  and  given  off  completely  only  on  heating  to  250°. 

B.  B. 

Methylation  of  Benzene  by  Methyl  and  Aluminium  Chlo- 
rides. By  0.  Jacobsen  {Ber.,  14,  2624 — 2636). — The  author  has 
examined  the  products  obtained  by  the  successive  introduction  of  the 
methyl  group  into  toluene,  by  Friedel  and  Crafts'  method  of  synthesis, 
and  has  obtained  results  differing  from  those  of  Ador  and  Rilliet 
(Abstracts,  1879,  228,  627).  This  methylation  is  effected  under  the 
same  conditions  with  equal  facility  in  the  case  of  isomeric  hydrocarbons, 
but  more  easily  the  greater  number  of  methyl  groups  already  intro- 
duced.    The  product  of  the  methylation  of  toluene  was  separated  into 


ORGANIC  CHEMISTRY.  391 

two  fractions,  one  boiling  at  133—143°,  the  other  at  155— 170^  From 
tlie  former  by  the  action  of  sulphunc  acid,  and  subsequent  neutrali- 
sation with  barium  carbonate,  barium  paraxyienesnlphonate  was 
obtained,  which  was  converted  into  terephthalic  acid.  The  greater 
part  of  tlie  barium  salts  consists,  however,  of  the  orthoxylenesulpho- 
nate,  which  was  recognised  by  its  amide,  and  by  its  conversion  into 
orthophthalic  acid.  Although  the  author  was  unable  to  isolate  deri- 
vatives of  metaxylene,  yet  its  presence  must  be  inferred,  inasmuch  as 
the  mesitylene  obtained  from  the  higher  fraction  could  not  be 
formed  by  the  methylation  of  ortho-  or  para-xylene.  This  synthesis 
offers  a  ready  method  for  the  preparation  of  orthoxylene  from  toluene. 
Metaxylene  yields  a  pseudocumene  and  mesitylene  by  methylation,  and 
ortho-  and  para-xylene  yield  pseudocumene  only.  Further,  mesitylene 
yields  isodurene,  together  with  penta-  and  hex-methylbenzene;  pseudo- 
cumene yields  durene  ;  both  durene  and  isodurene  are  easily  converted 
into  penta-  and  hex-methylbenzene.  The  products  formed  from  toluene 
are  collected  in  the  following  table : — 

,Orthoxylene\ 


Toluene^Paraxylene  —Pseudocumene  .Durene — ^^ Penta-  ai 
^Metaxylene  ""^Mesitylene Isodurene'^  methylb 


and  hex- 
enzene. 
V.  H.  V. 

Derivatives  of  Metadiamidobenzene  and  Orthoparadiamido- 
toluene.  By  S.  Ruhemann  (Ber.,  14,  2651 — 2G59)- — In  the  course  of 
investigations  carried  out  with  the  view  of  isolating  a  triamidobenzene, 
the  author  has  prepared  the  following  derivatives  of  metadiamidoben- 
zene. 

Dibemoyhnetadtamidobenzene,  C6H4(NHBz)i,  formed  by  the  action  of 
benzoic  chloride  on  metadiamidobenzene  hydrochloride,  crystallises  in 
white  needles  (m.  p.  240°)  sparingly  soluble  in  alcohol,  soluble  in  acetic 
acid.  Its  mYro-derivative,  C6H3N02(NH.COPh)2,  crystallises  in  needles 
(m.  p.  222''),  sparingly  soluble  in  alcohol;  this,  on  reduction  with  tin 
and  hydrochloric  acid,  gives  an  anhydro-base — 

NH 
COPh.NH.CsH/        >CPh, 

crystallising  from  alcohol  in  white  leaflets,  which  soften  at  125°,  and 
melt  completely  at  214°.  The  formation  of  this  anhydro-base  shows 
that  the  nitro-group  and  one  of  the  benzoyl  groups  are  in  contiguous 
positions,  and  the  nitro-derivative  has  the  composition 

[NflBz  :  NHBz  :  NOa]  =  [1:3:  4], 

or  [NHBz  :  NO.,  :  NHBz]  =  [1:2:3].  The  nitrodibenzoyl  com- 
pound, on  treatment  with  alcoholic  potash,  yields  a  nitrodiamidoben- 
zene,  identical  with  that  obtained  by  Bai'baglia  ;  but  it  was  not  found 
possible  to  convert  this  into  a  triamidobenzene. 

^■Dinaphthylmetadiamidobenzene,  C6H4(NH.CioH7)2,  pi'epared  by  the 
action  of  /3-naphthol  on  metadiamidobenzene,  crystallises  in  violet 
interlaced  needles  (m.  p.  126°),  soluble  in  alcohol,  benzene,  ether, 
&c.     By    heating  metadiamidobenzene    hydrochloride   with   fuming 
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sulphuric  acid  at  170°,  a  sul phonic  acid  is  formed,  identical  with 
that  obtained  by  Post  and  Hardtung  (Abstracts,  1880,  395).  By 
decomposing  the  potassium  salt  of  this  acid  by  Griess'  reaction, 
chrt/soi'Unesulphonic  acid,  PhN  '.  N.C6H2(NH2)2.HS03  is  formed,  which 
crystallises  in  compact  needles,  sparingly  soluble  in  water  and  alcohol. 
Its  barium  salt  forms  golden-red  needles,  and  its  sodium  salt,  golden 
glistening  needles.  This  compound  is  isomeric  with  the  sulphonic  acid 
obtained  by  Will  directly  from  chryso'idine. 

Derivatives  of  Orthoparadiamidotoluene. — By  heating  diamidqtoluene 
with  benzoic  chloride,  dihemoyldiamidotoluene,  C6H3Me(NHBz)2,  is 
formed,  which  crystallises  in  tables  (m.  p.  224°),  sparingly  soluble  in 
alcohol,  soluble  in  acetic  acid.     Its  nitro-derivatiye, 

C6H2Me(N02)  (NH.C0Ph)2, 

crystallises  in  citron-yellow  needles  (m.  p.  245°) ;  it  yields  on  reduction 
an  anhydrous  base, 

COPh.NH.CeHaMe^        >CPh, 

which  crystallises  in  white  needles  (m.  p.  218°),  On  heating  nitro- 
dibenzoyldiamidotoluene  with  alcoholic  potash,  a  nitrodiamidotoluene 
(m.  p.  254")  is  obtained,  which  on  reduction  with  tin  and  hydrochloric 
acid,  is  converted  into  triamidotoluene  hydrochloride, 

CeHjMeCNHj.HCOa, 

which  separates  out  as  a  white  crystalline  precipitate.  On  decom- 
posing this  salt  with  sulphuric  acid,  a  deep  blue  solution  is  obtained, 
from  which  tridlamidotoluene  sulphate  separates  out.  Triamidotoluene 
is  a  triacidic  base,  and  thus  differs  from  triamidobenzene,  which  is 
diacidic.  Considering  the  formation  of  the  anhydro-base  of  the  nitro- 
dibenzoyl  derivative,  triamidotoluene  must  possess  the  constitution 
[Me  :  NH2  :  NH2  :  NH2]  =  [1  :  2  :  3  :  4],  or  [1  :  2  :  4  :  5]. 

Monobromodiamidotoluene,  obtained  by  the  bromination  of  dibenzoyl- 
diamidotoluene  and  subsequent  removal  of  benzoyl  groupings  with 
alcoholic  potash,  crystallises  in  faintly  coloured  needles  (m.  p.  104°), 
soluble  in  alcohol  and  ether.  V.  H.  V. 

Condensation  Products  of  Tertiary  Aromatic  Bases.    By  0. 

Fischer  (i/er.,  14,  2520 — 2529). — In  addition  to  those  salts  of  benz- 
aldehyde-green,  previously  described  by  the  author  (Annalen,  206, 
129),  the  oxalate  2.C23H24]Sr2  +  3C2H2O4,  and  zincochloride, 

3.(C23H24N2.HC1)  +  2ZnCl2  +  2H2O, 

were  prepared,  and  were  found  to  be  identical  with  the  compounds 
obtained  by  Doebner  (Ber.,  13,  2224)  from  malachite-green. 

Tetrethyldiamidotriphenylcarhinol,  prepared  from  diethylaniline  and 
benzaldehyde,  yields  an  oxalate  crystallising  in  golden  prisms.  This 
salt  loses  its  golden  lustre  when  dried  over  sulphuric  acid;  the  dried 
salt  has  the  composition  C97H32N2  +  H2C2O4  +  H2O.  The  compound 
C6H4(OH).CH(C6H4.NMe2)2,  is  prepared  by  heating  at  100°  a  mixture 
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of  salicylaldehyde  (10  parts),  dimethylaniline  (22 — 25  parts),  and  zinc 
chloride  (20  parts).  When  the  mixture  no  longer  smells  of  salicylalde- 
hyde, the  excess  of  dimethylaniline  is  distilled  off  in  a  current  of  steam, 
and  the  residue  recrystallised  from  hot  alcohol.  The  substance  forms 
needle-shaped  crystals  (ra.  p.  127°),  solable  in  boiling  alcohol  and 
benzene.  It  unites  with  hydrochloric  and  sulphuric  acids  to  form 
crystalline  salts.  It  dissolves  in  dilute  soda-lye,  but  on  the  addition  of 
concentrated  soda-lye  to  this  solution,  a  bulky  precipitate  is  thrown 
down.  The  acetic  derivative  C23H23NJOAC,  crystallises  in  iridescent 
plates  (m.  p.  144").  The  sulphate  or  hydrochloride  yields  saJicylalde' 
hycle-green  on  oxidation  with  manganese  or  lead  peroxide. 

If  paroxybenzaldehyde  is  substituted  for  salicylaldehyde  in  the  pre- 
ceding reaction,  a  condensation  product  is  obtained,  having  the  com- 
position C23H26N2O.  This  substance  melts  at  163°,  forming  a  red 
liquid.  It  is  soluble  in  alcohol,  benzene,  toluene,  and  in  dilute  soda- 
lye.  The  acetic  derivative  C23H24N20Ac,  is  deposited  from  an  alco- 
holic solution  in  colourless  prisms  (m.  p.  146°).  On  oxidising  the  con- 
densation-product with  manganese  dioxide,  it  yields  a  green  solution, 
which  appears  reddish-violet  by  transmitted  light.  Paper  stained 
with  this  solution  is  turned  violet  by  dilute  acids.  Dilute  alkalis 
restore  the  original  green  colour. 

Faravitrohenzaldehyde,  first  prepared  by  0.  Fischer  and  P.  Grieff 
{Ber.,  13,  670),  is  deposited  from  hot  water  in  colourless  prisms 
(m.  p.  106^)  soluble  in  alcohol,  benzene,  and  glacial  acetic  acid.  It 
sublimes  without  decomposition,  and  can  also  be  distilled  in  a  current 
of  steam.  It  is  easily  decomposed  by  reducing  agents,  but  is  not 
readily  attacked  by  oxidising  agents.  On  the  addition  of  ammonia  to 
the  aldehyde,  a  crystalline  precipitate  is  thrown  down,  which  changes 
into  a  red  amorphous  powder. 

With  aniline,  paranitrobenzaldehyde  unites  to  form  the  crystalline 
compound,  NOz-CeH^CHNPh  (m.  p.  93°),  soluble  in  benzene  and  light 
petroleum. 

Paranitrotetramethyldiamidotriphenylmethane,  C23Hs5N302,  is  pre- 
pared by  the  action  of  zinc  chloride  on  a  mixture  of  dimethylaniline 
and  paranitrobenzaldehyde.  The  crude  product  is  repeatedly  boiled 
with  water,  dilute  hydrochloric  acid,  and  finally  with  dilute  alcohol. 
On  dissolving  the  residue  in  hot  toluene,  and  diluting  the  solution 
with  half  its  volume  of  alcohol,  the  pure  compound  is  obtained  in 
golden  plates  (m.  p.  176°).  It  unites  with  acids,  forming  colourless 
salts,  and  combines  directly  with  methyl  iodide  to  form  the  crystalline 
compound  C23Ho5N302,2MeI  +  H2O,  which  melts  with  decomposition 
at  220°. 

Tetramethylparaleucaniline,  0231127^3,  is  prepared  by  the  action  of 
zinc-dust  on  a  solution  of  the  nitro-base  in  hydrochloric  acid.  It  is 
precipitated  from  the  solution  by  excess  of  ammonia,  and  is  purified 
by  dissolving  the  washed  precipitate  in  benzene.  Light  petroleum  is 
added  to  this  solution  to  precipitate  resinous  impurities ;  the  filtrate 
deposits  the  leuco-base  in  glistening  plates.  On  oxidation  with  lead  or 
manganese  dioxide,  tetramethylpai-arosaniline,  a  violet-red  colouring 
matter,  is  obtained. 

Paranitrotetramethyldiamidotriphenylcarhinol,  0231126^203,  obtained  by 
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the  action  of  manganese  dioxide  and  dilute  sulphuric  acid  on  paranitro-' 
tetramethyldianiidotriphenylmethane,  is  identical  with  the  paranitro- 
benzaldehyde-green,  previously  described  by  E.  and  0.  Fischer  (JBer., 
12,  800).  W.  C.  W. 

Conversion  of  Azoxybenzene  into  Oxyazobenzene.  By  0. 
"Wallach  and  L.  Kiepenheuer  (Ber.,  14,  2617 — 2619). — It  has  already 
been  shown  by  one  of  the  authors  that  azoxybenzene  (C6H5N)20,  when 
heated  with  sulphuric  acid  to  a  moderate  temperature,  is  converted  into 
a  substance,  probably  identical  with  oxyazobenzene,  PhN  '.  N.C6H4.OH 
(Abstr.,  1880,  556).  In  the  present  communication,  the  authors 
establish  the  identity  of  these  substances  by  a  comparison  of  their 
acetyl-dcrivatives,  the  nitro-phenols  obtained  from  them,  and  the  pro- 
duct of  the  action  of  phosphorus  pentachloride  on  them.  This  latter 
reaction  gives  rise  to  a  substance  crystallising  in  orange-yellow  needles, 
CijHinNaOQ  (m.  p.  145°),  insoluble  in  water,  sparingly  soluble  in 
alcohol. 

It  has  been  suggested  by  Kekule  that  this  substance  is  an  oxyazo- 
benzene, PhN — N.CeHi.OH,  but  in  that  it  is  insoluble  in  alkalis,  and 

does  not  yield  an  acetyl-derivative,  it  is  probable  that  it  does  not  con- 
tain a  hydi'oxyl  grouping  combined  with  a  carbon-atom.  An  examina- 
tion of  the  reaction  between  phosphorus  pentachloride  and  oxyazo- 
benzene showed  that  an  intermediate  phosphorus  compound  was  first 
formed,  which  on  treatment  with  water  or  alkalis  yielded  the  substance 
CiiHioNaOj.  The  author  proposes  to  investigate  this  point  by  further 
experiments.  V.  H.  V. 

Action  of  Phosphorus  Pentachloride  on  Diphenylacetamide 
and  Diphenylbenzamide.  By  0.  Wallach  (Ber.,  14,  2611—2616). 
— In  the  course  of  some  controversial  remarks,  the  author  quotes 
experiments  made  in  association  with  Kamensky  on  the  action  of  phos- 
phorus pentachloride  on  substituted  amides,  in  which  the  hydrogen- 
atoms  directly  combined  with  the  nitrogen,  have  been  replaced  by 
various  groups.  By  the  action  of  phosphorus  pentachloride  on 
diphenylacetamide,  a  base  of  composition  C28H22N2  is  obtained,  which 
gives  an  amorphous  grey  platinochloride  ;  with  diphenylbenzamide, 
resinous  substances  were  produced  from  which  no  new  base  could  be 
extracted.  V.  H.  V. 

Compounds   of  Phenyl  Thiocarbimide  with  Acid   Amides. 

By  E.  Bamberger  (Ber.,  14,  2651). — This  paper  is  a  preliminary 
notice  with  regard  to  a  series  of  compounds  obtained  when  the  amides 
are  heated  for  some  time  with  phenyl  thiocarbimide :  a  combination 
takes  place  and  triclinic  crystals  separate  out.  It  appears  that  these 
compounds  are  not  thiocarbimides  in  which  the  hydrogen  is  replaced 
by  an  acid  radicle,  inasmuch  as  they  dissolve  easily  in  alkalis  and  in 
alcohol,  and  are  reprecipitated  from  the  latter  on  adding  water.  Am- 
moniacal  solutions  of  silver  do   not  remove  sulpbur  from  them,  even 
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when  lieatecl.     The  author  is  examining  the  reaction  of  the  amides  of 
various  acids,  carbamide,  thiocarbamide,  and  cvanamide. 

V.  H.  V. 
Action  of  Guanidine  Carbonate  on  Phenylthiocarbimide 
in  presence  of  Water.  By  K.  1Jambkki;er  (Jh-r.,  14,  2G38 — l2G-i3). 
— By  the  action  of  plienyltbiocarbiniide  on  guanidine  carbonate  in  the 
presence  of  aqueons  alcoliol,  diphenylthiocarbainide  is  formed,  besides 
guanylphenylthiocarbamide,  the  proportion  of  the  former  increasing 
according  to  the  degree  of  dilution  of  the  alcohol.  The  phenylthio- 
carbimide then  undergoes  a  reaction  analogous  to  that  of  the  correspond- 
ing carbimide,  2SCNPh  +  2H2O  =  SC(NHPh),  +  CO,  +  H,S.  The 
author  investigates  the  part  played  by  this  guanidine  carbonate  in 
the  decomposition  of  the  phenylthiocarbimide.  From  experiments  on 
the  decomposition  of  guanylphenylthiocarbamido  by  phenylcarbimide 
and  water,  he  concludes  that  guanylphenylthiocarbamide  is  first 
formed  by  the  action  of  phenylthiocarbimide  on  guanidine,  and 
that  it  sjilits  up  into  carbonic  anhydride,  hydrogen  sulphide,  aniline, 
and  guanidine,  the  latter  combining  with  a  fresh  quantity  of  the  thio- 
carbin)ido  to  reproduce  the  guanylthiocarbamide,  while  the  aniline 
combines  also  with  the  thiocarbimide  to  form  diphenylthiocarbamide. 
Thus  the  guanylthiocarbamide  is  successively  regenerated  and 
destroyed,  and  theoretically  a  given  quantity  of  guanidine  carbonate 
could  convert  an  indefinite  quantity  of  the  phenylthiocarbimide  into  the 
thiocarbamide;  in  practice,  however,  this  result  is  never  obtained,  owing 
to  secondary  decompositions.  The  guanidine  carbonate  in  the  addition 
of  water  to  the  thiocarbimide  according  to  the  reaction  above,  plays 
a  part  analogous  to  that  of  sulphuric  acid  in  the  continuous  ether 
process.  V.  H.  V. 

Direct  Production  of  Phenol  from  Benzene.  By  C.  T.  King- 
ZETT  (Client.  News,  44,  229 — 230). — In  a  recent  paper  A.  R.  Leeds 
described  the  production  of  phenol  from  benzene  by  digestion  with 
dilute  hydrogen  peroxide.  Benzene  is  not  capable  of  directly  absorb- 
ing oxygen  like  the  terpenes.  The  author  wished  then  to  ascertain  if 
phenol  is  produced  by  placing  benzene  in  prolonged  contact  with  air, 
water,  and  a  hydrocarbon  known  to  give  rise  to  the  formation  of  per- 
oxide of  hydrogen  by  aerial  oxidation  in  the  presence  of  water.  A 
mixture  of  equal  volumes  of  benzene,  water,  and  Russian  turpentine, 
was  heated  at  60°  in  a  current  of  air,  for  several  days,  the  escaping  air 
being  passed  through  water.  The  mixture  and  water  soon  began  to 
darken,  with  absorption  of  oxygen  and  formation  of  hydrogen  peroxide, 
but  on  testing  the  products  for  phenol,  negative  results  were  obtained, 
the  reactions  given  being,  as  far  as  could  be  ascertained,  those  of 
thymol,  and  a  body  resembling  pyrogallol.  H.  B. 

Dibromo-  and  Tribromo-orthamidophenetoil  and  some  of 
their  Derivatives.  By  R.  Mohlau  and  P.  Oehmichen  (/.  pr.  Cliem., 
24,  476 — 485). — When  orthotoluidine  mixed  with  glacial  acetic  acid 
is  boiled  in  a  tlask  fitted  with  reflux  condenser,  and  a  quantity  of 
bromine  equal  to  3  mols.  is  gradually  added  while  it  is  still  boiling,  a 
mixed  product  is  obtained ;  with  1  mol.  bromine,  dibromorthotoluidine 
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(m.  p.  50")  is  the  chief  product;  10  grams  ortharaidophenetoil  and 
100  grams  glacial  acetic  acid  treated  in  a  similar  way  with  11  "7  grams 
bromine,  give  dibromorthamidophenetoU,  C6H2Br2(OEt).NH2,  which 
crystallises  from  alcohol  in  tufts  of  glistening  needles  (m.  p.  62*5°), 
and  dissolves  in  fuming  hydrochloric  acid.  It  distils  unchanged.  Its 
constitution  is  probably  [OEt  :  NHj  :  Br  :  Br]  =  [1  :  2  :  3  :  5].  With 
5  grams  amidophenetoil,  50  grams  acetic  acid,  17"5  grams  of  bromine, 
tribromorthamidophenetoil  is  produced,  which  crystallises  from  alcohol 
in  long  silky  needles  (m.  p.  77°),  almost  insoluble  in  fuming  hydro- 
chloric acid.  It  decomposes,  when  heated  above  its  melting  point, 
a  bromide  of  some  base  subliming,  and  a  bulky  coke  being  left.  The 
authors  think  this  unstability  may  be  due  to  the  fact  that  one  of  the 
bromine-atoms  is  in  the  meta-position  to  the  amido-group, 

Dibromodiazophenetoil  nitrate,  CsHvBrjO.Na.NOs,  is  formed  when 
nitrous  acid  is  passed  through  alcohol  containing  nitric  acid  and  dibrom- 
amidopheneto'il,  until  the  latter  has  disappeared  :  the  product  is  then 
poured  into  pure  ether  and  cooled  with  ice,  when  the  azonitrate  separates 
out  in  prismatic  needles.  It  explodes  at  101*5°.  "When  decomposed 
by  heating  with  water,  we  obtain  besides  some  resinous  products,  a 
dibro7nophenetoU  (probably  [OEt  :  Br^]  =  [1:3:  5])  an  oil  (b.  p.  268°); 
it  is  possible  that  the  reaction  may  be  thus  represented  : — 

2(C8H-;Br20.N2.N03)  +  2H2O  =  2C«H8Br20  +  2^^  +  0^  +  2HNO3. 

In  the  same  way  tribromodiazopheneto'il  nitrate,  which  crystallises  in 
rhombic  leaflets,  and  is  prepared  by  the  same  method  as  the  dibromo- 
derivative,  explodes  when  struck  with  a  hammer,  detonates  when  heated 
on  platinum  foil,  and  decomposes  at  92°.  On  decomposing  it  with 
water,  it  yields  a  iribromophenetoil,  which  crystallises  in  dense  colourless 
prisms  (m.  p.  72"5°),  soluble  in  ether.  It  is  indifferent  towards  alkalis, 
and  can  be  distilled  without  change.  Its  vapour  has  a  pleasant 
aromatic  odour.  D.  A.  L, 

Preparation  of  Paranitrophenol  Ethers.  By  Willgerodt 
(Be}-.,  14,  2632 — 2638). — On  heating  paranitrochlorobenzene  and 
potassium  hydroxide  in  molecular  proportions  with  a  large  excess  of 
methyl  alcohol,  a  dark  crystalline  mass  is  obtained,  from  which,  by 
solution  in  alcohol  and  distillation  of  the  extract  in  a  current  of  steam, 
paranitroanisoil  can  be  separated.  This  compound  forms  transparent 
crystals  (m.  p.  52°)  soluble  in  alcohoL  On  the  sides  of  the  flask,  in 
which  the  distillation  is  carried  on,  crystals  of  dichlorazoxybenzene 
(m.  p.  156'')  are  formed. 

Similarly,  by  heating  paranitrochlorobenzene,  potassium  hydoxide, 
and  ethyl  alcohol,  paranitrophenetoU  is  obtained,  together  with  dichlor- 
azobenzene.  The  former  crystallises  in  characteristic  short  thick  prisms 
(m.  p.  59°),  soluble  in  alcohol,  the  latter  in  long  broad  golden-yellow 
needles  (m.  p.  185°),  and  is  the  principal  product  of  the  above  re- 
action. V.  H.  V. 

Diazophenols.  By  C.  Bohmer  (J.  pr.  Chem.,  24,  449 — 475). — 
The  following  compounds  are  described  : — Paradiazophenol  hydrochlo- 
ride and  nitrate  are  best  prepared  by  adding  concentrated  nitric  acid 
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to  an  alcoholic  solution  of  paramidophenol  hydrochloride  and  then 
treating  with  nitrous  acid  until,  on  shaking,  small  crystals  separated 
out.  On  cooling,  the  whole  sets  to  a  thick  magma  of  crystals  of  the 
nitrate ;  the  hydrochloride  remains  in  the  mother- liquor,  and  is  pre- 
cipitated on  the  addition  of  ether.  To  prepare  the  hydrobromide,  an 
alcoholic  solution  of  paramidophenol  hydrobromide  is  treated  with 
nitrous  acid  ;  it  is  similar  in  properties  to  the  hydrochloride ;  the 
platinobromide  [C6H4(OH)N2Br]iPtBr4,  forms  brick-red  soft  needles, 
which  take  up  8  mols.  HjO  on  standing  in  the  mother-liquor,  and 
change  to  blood-red  prisms;  it  is  a  very  stable  body,  only  slightly 
soluble  in  water,  and  insoluble  in  ether,  chloroform,  and  carbon  bi- 
sulphide. It  detonates  rather  violently  when  heated.  By  treating  an 
alcoholic  solution  of  amidophenol  hydrochloride  with  dilute  sulphuric 
acid,  and  then  nitrous  acid,  diazophenol  sulphate  is  easily  made.  This 
salt  does  not  detonate  when  heated,  but  puffs  up  and  leaves  a  green 
mass  soluble  in  alcohol.  It  is,  however,  ea.sily  soluble  in  alkaline  sul- 
phites, giving  the  yellow  colour  characteristic  of  diazo-compounds. 
When  any  salt  of  paradiazophenol  is  treated  with  bromine- water,  or 
the  nitrate  with  hydrobromic  acid,  paradiazodibromophenoly 

CJI.Br/   >N, 

is  formed.  It  is  soluble  to  a  small  extent  in  most  solvents,  and  from 
amyl  alcohol  it  crystallises  in  flat  spearheads,  from  water  in  yellow 
prisms.  By  exposure  to  light,  it  soon  becomes  discoloured,  but  not  in 
the  dark ;  it  is  very  stable,  not  being  decomposed  even  if  boiled  with 
water.  AVhen  heated  to  137°  it  detonates,  leaving  a  grey  bulky  mass 
containing  bromine,  and  insoluble  in  acids,  alkalis,  and  all  ordinary 
solvents.  Paradiazodibromophenol  shows  slightly  basic  properties,  and 
forms  salts.  The  hydrobromide,  C6H2Br2(OH)N2Br  -|-  HjO,  crystal- 
lises from  faming  hydrobromic  acid  in  pale  reddish  glittering  needles  ; 
it  is  easily  decomposed  into  the  base  and  acid  by  water  or  alcohol. 
The  platinochloride,  [C6HoBr2(OH)N2Br]2,PtCli,  crystallises  in  red- 
yellow  leaflets  with  golden  lustre;  under  the  microscope  they  appear 
to  be  rhombic  tablets.  The  dry  salt  is  very  stable ;  heated  quickly  it 
detonates,  but  if  gradually,  it  burns  quietly.     The  sulphate, 

C«H2Br2(OH)N2,HS04, 

forms  small  soft  pale-red  needles,  decomposible  by  water. 

Orthodiazophenol  derivatives  are  prepared  in  the  same  way  as  the 
para-derivatives.  Orthodiazodibromophenol  is  the  product  of  the  action  of 
bromine  on  these  derivatives  ;  it  forms  orange-red  crystals  more  sensi- 
tive to  chemical  reagents  than  the  corresponding  para-compound.  It  is 
soluble  in  cold  water,  and  becomes  resinous  in  warm  water;  silver  nitrate 
gives  a  grey  amorphous  precipitate  with  the  aqueous  solution.  Alcohol, 
ether,  and  carbon  bisulphide  dissolve  it  sparingly,  whilst  chloroform, 
petroleum,  hot  benzene,  and  fuming  hydrochloric  acid  dissolve  it 
readily.  It  appears  to  be  converted  into  a  hydrazine  by  reducing 
agents.  The  hydrobromide  is  similar  in  properties  to  the  salt  of  the 
para- derivative ;  it  crystallises  in  small  yellow  needles  with  1|  mols. 

VOL.  XLii.  2  e 
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H2O.  The  following  reactions  prove  that  these  bodies  produced  by 
direct  bromination  are  really  diazo-compounds.  When  digested  with 
amyl  alcohol  at  130°,  paradiazodibromophenol  gives  ofE  part  of  its 
nitrogen  with  the  production  of  an  amorphous  substance  soluble  in 
alkalis.     On   the  other  hand,  by  heating  with  water  at  125°,  a  di- 

bromquinol  is   formed,    C6H2Br2<^    ^N  +  H20  =  C6H2Br2(OH)2  +  N2, 

which,  on  oxidation,  yielded  a  dibromquinone  volatile  in  water  vapour. 

By  treating  the  diazobromophenol  with  acid  sodium  sulphite, 
sodium  paradiazodibromophenohulphonate,  C6H2Br2N2(OH).S03Na  + 
2H2O,  is  formed.  It  crystallises  in  small  yellow  needles  easily  soluble 
in  water,  ether,  benzene,  carbon  bisulphide,  and  boiling  alcohol, 
sparingly  in  cold  alcohol ;  deliquesces  on  the  surface  when  exposed 
to  the  air,  becoming  grey  in  colour ;  loses  water  at  100°,  and  does 
not  detonate  on  heating.  It  neither  reduces  metallic  oxides  nor 
Fehling's  solution  ;  but  shows  Liebermann's  reaction  for  diazo-bodies. 
Barium  paradiazodibromophenolsulphotiate,  [ C8H2Br2N'2(0 H) . S OsJjBa 
+  5H2O,  forms  golden-yellow  scales  only  slightly  soluble  in  water 
and  alcohol,  insoluble  in  ether,  &c.  Shows  reactions  for  diazo-body. 
Silver  paradiazodihromophenolsulphonate  crystallises  in  tufts  of 
yellow  needles,  which  appear  to  be  united  at  the  top  in  pairs.  Para- 
diazodibromophenol when  reduced  with  tin  and  hydrochloric  acid, 
gives  rise  ix>  para-amidodibromophenol,  C6H2Bi'2(OH).NH2,  a  precipitate 
of  tufts  of  microscopic  needles,  which  dissolve  sparingly  in  ether, 
easily  in  alcohol,  turn  blue  in  the  air,  and  melt  at  about  178°.  The 
hydrochloride  crystallises  in  glittering  colourless  tables,  easily  soluble 
in  acidulated  water  and  alcohol.  The  diazodihromophenol  made  by 
treating  this  amidodibromophenol  with  nitrous  acid  crystallises  in  dark 
greyish -yellow  needles,  insoluble  in  water  and  ether,  very  sparingly 
in  cold  alcohol,  carbon  bisulphide,  and  benzene,  easily  in  boiling  alcohol 
and  arayl  alcohol,  from  which  solution  it  crystallises  in  small  needles. 
It  evaporates  at  145°  ;  it  hence  differs  from  the  above-described  para- 
diazodibromophenol. The  author  then  sums  up  the  facts,  and  con- 
cludes therefrom  that  these  brominated  bodies  are  substitution-pro- 
ducts of  the  diazophenols. 

As  hydrobromic  acid  gave  rise  fo  a  very  characteristic  reaction 
with  diazophenol  nitrate,  the  author  has  studied  its  action  on 
other  salts  of  diazophenol.  When  the  sulphate,  for  instance,  is 
digested  in  a  water-bath  with  this  acid,  an  oil  separates  out  which, 
after  distilling  with  steam  and  fractionating  and  otherwise  purifying, 
gave  numbers  on  analysis  agreeing  with  bromophenylphenol  ether, 
C6H4Br.O.C6H4.0H ;  the  reaction  takes  place  in  two  stages  thus: — 

C6H4(OH)N2.HS04  +  HBr  =  C6H4(OH)Br  +  N2  +  H2SO4 
C6H4(OH)N2.HS04  +  C6H4(OH)Br  =  C6H4(OH).O.aH4Br  -|- 

N2  +  H2SO4, 

This  ether  is  colourless,  is  not  miscible  with  water,  but  dissolves 
easily  in  alcohol,  ether,  and  alkalis,  from  which  solution  it  is  repre- 
cipitated  by  acids.  Its  odour  is  extremely  penetrating  and  persistent. 
Dilute  nitric  acid  reacts  violently  on  it.    On  distillation,  a  yellow  solid 
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body  is   formed  containing  bromine,   and  melting   nnder  bnt    only 
sparingly  soluble  in  hot  water.  D.  A.  L. 

Resorcinoxalein.  By  A.  Claus  (Uer.,  14,  2563— 2570).— The 
author  proposes  the  name  resorcinoxalein  for  the  compound  previously 
described  (Ber.,  10,  1305)  as  diresorcinketone,  and  formed  by  heatiug 
a  mixture  of  oxalic  acid  and  resorcinol  in  molecular  proportions  at  200" 

CO 

in  sealed  tubes.  The  oxaleht,  OH.C8H3<  q  >C[C«H3(0H)2]2,  is  depo- 
sited from  an  alcoholic  solution  as  a  red  powder,  which  is  soluble  in 
ether.  When  this  substance  is  heated  at  150°,  it  loses  a  molecule  of 
water ;  the  residue  is  insoluble  in  ether,  and  is  less  soluble  in  alcohol 
than  the  hydrate.  The  oxale'in  dissolves  in  concentrated  potash-lye, 
forming  a  blue  solution  ;  if  solid  potash  is  added,  and  the  mixture 
gently  fused  until  the  mass  acquires  a  yellow  colour,  the  resorcinoxalein 
is  split  up  into  resorcinol  and  oxalic  acid. 

Diacetic  oxalehi,  CjoHioOsAcj,  is  a  yellowish-red  body  formed  by 
boiling  oxale'in  with  acetic  anhydride.  If  the  operation  is  conducted 
in  sealed  tub  p  at  150°,  the  colourless  triacetic  derivative  is  pro- 
duced. 

Pentahromoxalein,  C2oH7Brj06,  prepared  by  boiling  the  oxalein  with  a 
large  excess  of  bromine,  is  a  dark-red  powder,  which  decomposes  at 
230°  without  melting.  It  unites  with  metallic  oxides,  forming  salts. 
Fuming  nitric  acid  converts  resorcinoxalein  into  trinitroresorcinol 
and  oxalic  acid.  By  the  action  of  strong  nitric  acid  on  an  acetic  acid 
solution  of  the  oxalein,  a  tetranitroxalein,  CioH,0«(NOi)i,  is  produced. 
It  is  a  dark-red  substance,  which  decomposes  at  200"  without  melt- 

The  oxalein  dissolves  in  strong  sulphuric  acid  with  an  emerald 
coloration.  If  the  liquid  is  heated  at  110°,  its  colour  changes  to  red, 
owing  to  the  formation  of  a  sulphonic  acid,  CmHjOsCSOsH),.  The 
acid  forms  very  deliquescent  crystals.     The  barium  salt, 

Ba5[C.oH,06(S033)]2, 

is  a  red  crystalline  powder  soluble  in  water.  When  an  aqueous  solu- 
tion of  the  acid  is  boiled  with  excess  of  baryta,  an  insoluble  salt  of 
the  composition,  Ba4C2oH607(S03)3,  is  precipitated.  W.  C.  W. 

Resorcintartrein  and  Resorcincitrein.  By  G.  Pbaude  {Ber., 
14,  2558 — 2559). — Resorcintartrein  is  prepared  by  heating  a  mixture 
of  resorcinol  (2  mols.)  and  tartaric  acid  (1  mol.)  with  1  per  cent,  of 
sulphuric  acid  or  zinc  chloride  for  two  hours  at  165°.  The  tarry  pro- 
duct is  dissolved  in  warm  soda-lye,  and  the  filtex'ed  liquid  is  acidified 
with  hydrochloric  acid.  The  precipitate  is  dried,  dissolved  in  alcohol, 
treated  with  animal  charcoal  and  precipitated  by  water.  It  forms  an 
olive-green  powder  soluble  in  ammonia,  alkaline  carbonates,  and  in 
potash  or  soda-lye.  These  solutions  are  strongly  fluorescent.  The 
substance  unites  with  bromine  to  form  a  compound  which  dissolves  in 
alkaline  carbonates,  yielding  a  beautiful  carmine  solution. 

If  citric  acid  is  sulastituted  for  tartaric  acid,  an  analogous  compound 

2  e  2 
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is  obtained.     Like  the  tartrein,  it  dissolves  in  alkalis,  forming^  a  deep 
red  liquid,  which  exhibits  an  intense  blue  fluorescence. 

W.  C.  W. 
Dibromoquinol.       By  E.   Saratov   (5er.,   14,  2539— 2540).— A 
reply  to  Benedikt  (Beo\,  14,  2121). 

Trichloroquinone  Chlorimide.  By  R.  Schmitt  and  M.  Andresen- 
(J.pr.  Chem.  [2],  24,  426 — 443). — The  preparation  of  trichloropar- 
amidophenol  and  its  conversion  into  trichloroquinone  chlorimide  by 
the  action  of  bleaching  powder  has  been  already  described  (J.  pr.  Chem . 
[2],  23,  435).  Ammonia  and  the  amines  of  the  fatty  series  do  not 
yield  uniform. products  by  their  action  on  an  alcoholic  solution  of  tri- 
chloroquinone chlorimide  ;  the  results  with  aromatic  amines  are,  how- 
ever, more  satisfactory.  Thus  aniline  reacts  to  form  dieJiloroquinone- 
dianilide ;  its  formation  is  explained  as  follows  : — 

CeHCUONCl  +  SPhNHj  +  H,0  =  C6Cl2(NHPh)202  -f 

PhNHgCl    +    NH4CI. 

BicMoroquinone  dianilide,  C6Cl2(NHPh)202,  crystallises  from  ben- 
zene in  yellowish-brown  prismatic  leaflets,  having  a  metallic  lustre  ;  it 
is  insoluble  in  water,  and  only  sparingly  soluble  in  alcohol  and  ether ; 
it  dissolves  in  concentrated  sulphuric  acid,  forming  a  deep  blue  solu- 
tion. 

Dtchloroquinone  diorthethoxyanilide,  C6Cl2(NH.C6H4.0Et)202,  is 
obtained  in  a  similar  manner  by  substituting  orthamidophenotoil  for 
aniline.  It  is  obtained  in  long  brown  shining  prisms  by  cooling  its 
hot  alcoholic  solution  (m.  p.  200")  ;  it  is  insoluble  in  water,  and  is 
precipitated  by  it  from  its  alcoholic  solution  in  light  green  crystals. 
Alkalis  and  dilute  acids  do  not  decompose  it,  but  concentrated  sul- 
phuric acid  dissolves  it,  forming  a  blue  solution. 

Accepting  the  above  reactions  as  typical  of  the  action  of  amines  on 
trichloroquinone  chlorimide,  the  authors  conclude  that  there  can  be 
but  one  dichloroquinone  dianilide,  and  therefore  the  one  described 
above  must  be  identical  with  that  obtained  by  Hesse  by  the  aci;ion  of 
aniline  on  tetrachloroquinone ;  further,  that  trichloroquinone  and 
Aniline  should  yield  a  dichloroquinone  dianilide  and  not  a  monochloro- 
dianilide,  as  stated  by  Schultz  and  Neuhoffer  (Ber.,  10,  1792).  The 
accuracy  of  this  last  conclusion  the  authors  have  confirmed  by  experi- 
ment. 

Trichloroquinone  dimethylanilide,  C6HCl3ON.C6H4.NMe2,  is  obtained 
by  acting  on  an  alcoholic  solution  of  trichloroquinone  chlorimide 
Avith  dimethylaniline ;  its  formation  is  explained  as  follows  : — 

CfiHClsONCl  +  2PhNMe2  =  C6HCl3ON.C6H4.NMe2  +  NMeaPhHCl. 

Its  formation  is  attended  by  the  production  of  a  dark-blue  colour, 
which  may  be  utilised  to  indicate  the  presence  of  one  or  other  of  these 
substances.  The  substituted  anilide  crystallises  from  alcohol  in  dark, 
lustrous,  elastic  and  ductile  needles,  having  a  blue  streak  ;  it  is  insoluble 
in  water  but  soluble  in  ether,  benzene,  and  chloroform,  and  imparts  a 
blue  colour  to  silk.     Like  quinonechlorimide  it  is  converted  into  a 
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phenol  by  reducing  agents,  e.gf.,  ammonium  sulphide,  and  if  sulphurous 
finhydride  is  used,  a  sulphonic  acid  is  obtained. 

TrlchlorodimethylaniUne  amidophenol,  C6HCl3(OH) .NH.C«Hi.NMej, 
is  insoluble  in  water,  but  is  easily  soluble  in  other  solvents ;  its  forjna- 
tion  is  explained  by  the  following  equation : — 

CoHCl30N.C«H,.NMe,  +  H^  =  C6HCU(OH).NH.C,H4.NMea. 

As  a  phenol,  it  forms  salts  with  bases,  which  are  unstable  and  easily 
reconverted  into  the  chlorimide  by  exposure  to  the  air;  it  also  pos- 
sesses basic  properties,  and  forms  crystalline  salts  with  acids ;  the 
chloride  and  sulphate  are  sparingly  soluble  in  water. 

Trichlorodimethylaniline  Amidophenolsulphonic  Acid. — Its  formation 
is  expressed  by  the  following  equation  : — 

CeHCUON.CeH^.NMej  +  SO,  +  H,0  = 

C^CUCSOjH)  (OH).NH.C.Hi.NMe,. 

The  above  phenol  is  formed  simultaneously,  and  the  sulphonic  acid 
is  separated  from  it  by  treatment  with  ammonia.  The  aramoniacal 
solution  when  treated  with  hydrochloric  acid,  yields  a  white  crystal- 
line precipitate  of  the  sulphonic  acid,  which  is  insoluble  in  ordinary 
solvents,  but  soluble  in  concentrated  sulphuric  acid.  P.   P.  B. 

Absorption  of  Oxygen  by  Alkaline  Solutions  of  Pyrogallol 
and  Phloroglucol.  By  T.  Weyi,  and  A.  Gorn  {Ber.,  14,  2«)59— 
2674). — One  of  the  authors,  in  association  with  Zeilter,  has  shown  that 
the  absorptive  power  of  the  potash  solution  of  pyrogallol  is  a  function 
of  the  alkalinity  of  the  solution  (Abstracts,  1881,  308)  ;  in  the  present 
•communication,  experiments  are  made  with  a  view  of  ascertaining 
whether  the  absorption  is  dependent  on  the  presence  of  a  definite 
alkali,  or  generally  of  any  alkali ;  and  secondly,  whether  by  the  action 
of  alkalis  on  pyrogallol  a  compound  is  formed,  to  which  the  absorp- 
tive power  must  be  referred.  Experiments  are  quoted  to  show  that 
the  absorption  power  reaches  its  maximum  when  sufficient  soda  is 
taken  to  form  the  compound  C6H3(ON'a)3,  but  this  is  not  the  case 
when  potash  is  substituted  for  soda,  and  is  a  direct  contradiction  to  the 
experiments  of  Pelouze,  which  showed  that  the  sodium  and  potassium 
.compounds  of  pyrogallol  are  formed  only  in  absence  of  air.  It  has 
already  been  shown  that  carbonic  anhydride  is  produced  by  the  action 
of  air  on  alkaline  pyrogallate,  and  determinations  of  the  quantity  so 
produced  are  quoted.  Attention  is  also  drawn  to  a  statement  in 
Gmelhi's  Handbook,  that  pyrogallol  decomposes  the  alkaline  carbo- 
nates ;  this  the  authors  consider  to  be  due  to  the  formation  of  acetic 
acid,  which  is  slowly  produced  by  the  action  of  oxygen  on  pyrogallol. 
With  sodium  or  potassium  hydroxide  or  sodium  carbonate,  the  ab- 
sorptive power  is  equally  a  function  of  the  alkalinity  o£  the  solution. 
Phloroglucol,  like  pyrogallol,  absorbs  oxygen,  but  to  a  less  degree ; ' 
the  authors  propose  to  examine  further  its  absorptive  power. 

V.  H.  V. 

Nitration  of  Paranitrocinnamic  Acid.  By  P.  Friedlajjdee 
<.{Bey.,  14,  2575 — 2577). — If  ethyl  paranitrocinnamate  is  slowly  added 
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to  a  mixture  of  strong  sulphuric  acid  (6  parts)  and  nitric  acid  (50°  B.)» 
(3  parts),  nitration  takes  place  in  the  side-chain  of  the  etheric  salt. 
The  acid  solution  is  poured  into  water,  and  after  several  hours  the 
liquid  is  extracted  -with  ether.  The  extract  is  then  shaken  with  soda^ 
and  evaporated,  when  pale-yellow  plates  (m.  p.  110°)  are  deposited. 
This  compound,  CnHjoNaOe,  is  soluble  in  alcohol,  ether,  and  benzene. 
Methyl  paranitrocinnamate  under  similar  treatment  yields  white 
needles  (m.  p.  104°).  Paranitrocinnamic  acid  also  forms  a  nitro- 
product  (m.  p.  196°),  which  is  deposited  from  acetone  in  needle-shaped 
crystals.  By  oxidation  with  a  solution  of  chromic  acid  in  glacial 
acetic  acid,  these  compounds  are  converted  into  paranitrobenzoic  acid. 
If  a  less  energetic  oxidising  agent  is  employed,  paranitrobenzaldehyde 
is  obtained.  It  is  identical  with  the  aldehyde  which  Fischer  and 
GrieflP  (Ber.,  13,  669)  obtained  from  paranitrobenzyl  chloride. 

W.  C.  W. 

Opianic  Acid.  By  0.  Prinz  {J.  pr.  Chem.  [2],  24,  353—374).— 
Opianic  acid  is  purified  by  passing  a  current  of  nitrogen  trioxide  through 
its  hot  aqueous  solution ;  on  cooling  the  filtered  solution,  the  acid 
separates  out  in  almost  white  crystals,  which  can  be  obtained  perfectly 
colourless  by  treating  them  with  a  little  potassium  permanganate  and 
sulphuric  acid.  Nitrous  acid  does  not  act  on  opianic  acid ;  dilute 
nitric  acid  oxidises  it  slowly  to  hemipinic  acid,  and  concentrated  nitric 
acid  converts  it  into  a  mixture  of  nitro-opianic  and  nitro-hemipinic 
acids,  and  a  small  quantity  of  a  substance  having  the  composition 
CoH.oNOa. 

Nitro-opianic  acid,  CHO.C6H(N02)(OMe)2.COOH,  is  separated 
from  the  above  by  its  insolubility  in  cold  water ;  it  crystallises  in  pale 
yellow  shining  prisms,  m.  p.  166°.  Its  salts  are  easily  soluble  in 
water. 

Barium  nitro-opianate,  (CioH8N07)2Ba  +  3H2O,  crystallises  in  large 
yellow  needles ;  potassium  nitro-opianate,  CioHgNOvK  +  SHjO,  forms 
thick  transparent  prisms ;  the  sodium  salt  crystallises  in  long  deep' 
yellow  prisms.  Ethyl  nitro-opianate,  CioHsNOt,  crystallises  from 
carbon  bisulphide  in  beautiful  needles,  it  is  soluble  in  alcohol,  ether, 
and  hot  benzene,  m.  p.  96°.  When  melted  under  water  it  is  resolved 
into  the  acid  and  alcohol. 

Nitro-hemipinic  acid,  C6H(N'02)(OMe)2(COOH)3  -|-  H2O,  is  obtained 
from  the  mother-liquors  of  nitro-opianic  acid,  or  better  by  heating 
equal  weights  of  opianic  acid  and  nitric  acid  until  the  evolution  of 
red  fumes  ceases.  The  nitro-hemipinic  acid  is  separated  from  the 
nitro-opianic  acid  by  the  insolubility  of  its  barium  salt  in  water.  The 
acid  obtained  by  decomposing  the  barium  salt  with  sulphuric  acid 
crystallises  in  hard,  vitreous,  monoclinic  prisms,  containing  water  of 
crystallisation  ;  when  anhydrous  it  melts  at  165°.  Nitro-hemipinic 
acid  is  not  obtained  by  oxidising  nitro-opianic  acid  with  nitric  acid. 
Its  salts,  with  the  exception  of  the  lead  and  barium  salt,  are  insoluble- 
in  water. 

Barium,  nitro-hemipinate,  CjoHvNOsBa  +  2^11^0,  is  obtained  as  a 
white  crystalline  precipitate  by  adding  barium  chloride  to  the  ammo- 
niacal  solution  of  the  acid  ;  the  crystals  etEoresce. 

Azo-opianic  acid,  C2oHi8N20io,  is  obtained  by  reducing  nitro-opianic- 
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acid  with  stannous  chloride  and  hydrochloric  acid ;  on  cooling,  it 
separates  as  a  voluminous  precipitate  of  white  needles.  Ammonium 
sulphide  reduces  nitro-opianic  acid  in  a  similar  manner,  but  tin  and 
hydrochloric  acid  do  not  give  satisfactory  results.  Azo-opianic  acid 
dissolves  in  alkalis,  and  forms  unstable  compounds  with  acids ;  its 
hydrochloride  loses  hydrochloric  acid  when  dried  over  lime  or  sulphu- 
ric acid.  Barium  azo-opianate,  N2[C6H(OMe)2(CHO).COO]2Ba  + 
6H2O,  is  obtained  by  dissolving  the  acid  in  baryta- water  and  removing 
excess  of  barium  by  means  of  carbonic  anhydride ;  it  forms  fine  silky 
needles.  When  boiled  with  baryta-water  a  golden-yellow  precipitate 
is  formed,  which  appears  to  be  barium  amido-hemipinate  ;  its  forma- 
tion is  explained  as  follows : — 

N2[C6H(OMe)2(CHO).COOH]2  +  H^O 

=  2C,H(NH2)(OMe)2(COOH),. 

Monochloro-opianic  acid,  C10H9CIO6,  is  obtained  by  acting  on  opianic 
acid  with  hydrochloric  acid  and  potassium  chlorate ;  it  crystallises 
from  water  in  brilliant  small  needles,  m.  p.  210 — 211°.  Its  salts, 
except  those  of  the  alkali-metals,  are  sparingly  soluble  in  water.  A 
dichloro-acid  appears  to  be  formed  by  the  further  action  of  hydro- 
chloric acid  and  potassium  chlorate. 

Bromine  reacts  on  opianic  acid,  forming  substitution-products. 

Methylnoropianic  acid,  C6H2(OMe)(OH)(CHO).COOH,  is  prepared, 
as  described  by  Matthiesen  and  Foster  (this  Journal  [2],  6,  387),  by  the 
action  of  hydrochloric  acid  on  opianic  acid.  To  purify  the  acid  from 
unaltered  opianic  acid,  the  product  is  neutralised  with  ammonia,  and 
barium  chloride  added ;  the  filtrate  from  the  precipitated  barium 
opianate  is  treated  with  more  barium  chloride  and  made  strongly 
alkaline  with  ammonia ;  in  this  way,  a  green  gelatinous  precipitate  of 
barium  methylnoropianate  is  obtained,  which  yields  the  free  acid 
when  decomposed  by  sulphuric  acid.  The  barium  salt  becomes  crys- 
talline on  standing,  and  has  the  composition — 

OMe.(CHO)C6H2<^QQ>Ba  -|-  H2O. 

MonocJiloromethylnoropianic  acid,  C6HCl(0Me)(0H)(CH0).C00H, 
is  obtained  by  the  action  of  potassium  chlorate  and  hydrochloric  acid 
on  methylnoropianic  acid.  Crystallised  from  hot  water,  it  forms  large 
shining  needles,  m.  p.  206°.  Chloranil  is  obtained  by  the  further 
action  of  hydrochloric  acid  and  potassium  chlorate  on  chloromethyl- 
noropianic  acid. 

Phosphorus  pentachloride  reacts  with  hemipinic  acid,  forming  hemi- 
pinic  anhydride,  m.  p.  167°  (v.  Matthiesen  and  Foster,  loc.  cit.). 
Phosphorus  pentachloride  reacts  with  opianic  acid  to  form  a  chloride, 
which  has  not  been  isolated ;  its  ethereal  solution  when  treated  with 
zinc  and  hydrochloric  acid  yields  meconin,  and  not  opianic  aldehyde. 

P.   P.   B. 

Benzylox3rplienylacetic  and  Paramethylbenzyloxyplienyl- 
acetic  Acids.  By  G.  Mazzara  {Gazzetta,  11,  437 — 4<39) .—Benzijloxy- 
phcnylacetic  acid,  CH2Ph.C6H4.0.CH2.COOH,  is  prepared  by  heating 
benzylphenol  with  monochloracetic  acid,  and  then  adding  potash  solu- 
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tion  and  heating  again.  When  cold,  the  product  is  diluted  with  water, 
acidified  with  hydrochloric  acid,  and  then  rendered  alkaline  by  ammo- 
nium carbonate  ;  this  dissolves  the  acid,  and  leaves  the  unaltered  phenol 
which  is  removed,  and  the  acid  is  precipitated  by  hydrochloric  acid , 
Purified  by  crystallisation  from  dilute  alcohol,  it  fonns  small  colour- 
less odourless  needles  (m.  p.  100"),  easily  soluble  in  alcohol  and  ether, 
sparingly  soluble  in  water. 

Paramethylbenzyloxyphenylacetic  acid, 

CH2Ph.C6H3Me.O.CH,.COOH, 

is  prepared  in  a  similar  manner  to  the  above,  and  like  it  crystallises  in 
small,  white,  tasteless,  and  odourless  needles  (m.  p.  109 — 111°). 

The  author  has  prepared  the  barium  salts  of  these  acids  ;  they 
crystallise  in  white  plates,  but  the  quantity  was  too  small  for  analysis. 

C.  E.  G. 

Some  Derivatives  of  Phthalic  Acid.  By  0.  Miller  (Annalen, 
208,  223 — 248). — According  to  theory,  two  isomeric  monoderiva- 
tives  of  phthalic  acid  are  possible ;  both  nitro-derivatives  correspond- 
ing with  these  are  known:  the  ordinary  or  a-acid,  obtained  from  a-nitro- 
naphthalene,  and  the  other  or  /J-acid  described  by  the  author.  Faust 
(Annalen,  160,  66)  has  described  the  preparation  of  these  isomerides  by 
the  nitration  of  phthalic  acid;  but  the  author  prefers  using  rather  more 
nitric  and  sulphuric  acids.  The  mixed  nitro-acids,  precipitated  by  water, 
are  extracted  by  ether,  evaporated  to  dryness,  and  the  a-acid  separated 
by  crystallisation  from  water  ;  the  mother-liquor  containing  the  |S-acid 
and  some  picric  acid  is  evaporated  to  dryness,  and  its  alcoholic  solu- 
tion treated  with  dry  hydrochloric  acid  on  the  water-bath.  By  this 
means  the  /3-acid  is  converted  into  ethyl  )8-nitrophthalate,  and  the 
a-acid  present  into  ethyl  hydrogen  a-nitrophthalate.  The  ethyl 
salt  is  precipitated  by  water,  treated  with  soda-solution  to  remove  the 
a-salt  and  yellow  colouring  matters,  and  finally  crystallised  from 
ether.  The  /3-acid  is  obtained  by  saponifying  the  ethyl  salt  and 
decomposing  the  colourless  potassium  salt  by  hydrochloric  acid.  The 
y3-acid  dissolves  almost  equally  well  in  water,  alcohol,  and  ether,  but 
it  is  practically  insoluble  in  benzene  and  chloroform.  The  water  of 
crystallisation  cannot  be  estimated  on  account  of  rapid  efflorescence. 
The  dry  acid  melts  at  161°  to  a  transparent  yellow  liquid,  and  solidi- 
fies at  118 — 119°  ;  above  165°  the  anhydride  (m.  p.  114°)  is  formed, 
volatile  in  a  current  of  air  at  210° ;  it  is  almost  colourless,  and  is  only 
sparingly  soluble  in  cold,  but  more  readily  in  hot  water,  and  in  ether. 
The  potassium,  silver,  barium,  and  zinc  salts  are  described. 

Ethyl-hydrogen  /3-nitrophthalate  is  formed  in  traces  in  making  the 
neutral  ethyl  salt. 

/S-Nitrophthalic  acid  is  reduced  by  tin  and  hydrochloric  acid  to 
/3-amidophthalic  acid,  decomposing  on  evaporation  into  carbonic 
anhydride  and  [1  :  3]  amidobenzoic  acid. 

The  a-acid  has  been  said  to  melt  at  208 — 210°  ;  the  author,  how- 
ever, states  that  no  proper  fusion  takes  place,  but  that  the  acid  decom- 
poses into  its  anhydride  and  water,  at  or  even  under  210°,  a  small 
quantity  of  a  liquid  substance,  a  solution  of  the  acid  in  the  anhydride, 
remains,  which,   after  solidification,  melts  at  about  160°.      The  acid 
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heated  in  a  capillary  tube  closed  just  above  the  substance,  melts  at 
218.°     The  silver,  zinc,  and  barium  salts  of  the  a-acid  are  described. 

In  reducing  a-nitrophthalic  acid  by  tin  and  hydrochloric  acid,  the 
author  finds,  contrary  to  Faust,  that  no  carbonic  anhydride  is  evolved. 
The  product,  C6H3(NH,HCl)(COOH)2,SnCl4,2H20  (calculated  from 
a  chlorine  determination)  crystallises  out  during  the  reaction ;  its 
hydrochloric  acid  soluticm,  like  that  of  the  /3-acid,  when  treated 
■with  sulphuretted  hydrogen,  and  evaporated,  yields  [1:3]  amido- 
benzoic  hydrochloride. 

Ethyl  a-amidophthalate,  obtained  by  reducing  ethyl  o-nitrophtha- 
late  with  ziuc  and  hydrochloric  acid  in  alcoholic  solution,  is  an  odour- 
less yellow  oil,  which  becomes  brown  in  the  air,  and  cannot  be 
distilled  without  decomposition.  Its  highly  dilated  ethereal  solution 
shows  a  fine  blue  fluorescence. 

Ethyl  a-hydroxyphthalate,  obtained  by  the  action  of  potassium 
nitrite  on  ethylamidophthalate  dissolved  in  sulphuric  acid,  is  a  brown 
oil,  which  on  being  saponified  and  adding  an  acid,  yields  to  ether  a 
brown  mass  containing  a-hydroxyphthalic  acid.  This  acid,  after 
purification,  is  readily  soluble  in  water,  alcohol,  and  ether.  Ferric 
chloride  colours  it  intensely  cherry-red.  Its  silver  salt  is  sparingly 
soluble.  This  acid  is  also  obtained  by  oxidising  acetyl-a-naphthol  in 
acetic  acid  by  chromic  acid.  F.  L.  T. 

Action  of  Nascent  Hydrogen  on  EUagic  Acid.  By  A. 
•CoBENZL  (Mo)iatsh.  Ohem.f  1,  670 — 074). — By  treating  ellagic  acid 
with  an  equal  quantity  of  sodium  (as  4  per  cent,  amalgam)  for  three 
hours,  a  substance,  CuHiqOt,  is  obtained,  crystallising  in  silky  yellow 
needles  and  giving  a  fine  blue  coloration  with  ferrous  sulphate. 
When  the  action  of  sodium  is  continued  for  24  hours,  two  substances 
are  obtained  soluble  in  ether,  of  which  the  one  more  soluble  in  cold 
water  (previously  obtained  in  an  impure  state  by  Rembold,  this 
Journal,  1876  [1],  592)  has  the  formula  CuHioOs,  and  sublimes  in 
brilliant  golden-yellow  needles.  The  less  soluble  compound,  CuHioOg, 
crystallises  in  white  needles.  Both  bodies  give  a  wine-red  coloration 
with  ferric  chloride,  turning  green  on  addition  of  sodium  carbonate ; 
they  have  an  acid  reaction,  and  can  be  dried  at  100°.  By  employing 
double  the  weight  of  sodium  and  continuing  the  action  for  48  hours, 
the  7-hexahydroxydiphenyl  of  Barth  and  Goldschmidt  (Abstr., 
1879,  930)  was  obtained.  This  melts  at  70°,  and  its  acetyl  deriva- 
tive crystallises  in  colourless  tables  (m.  p.  163 — 164°).  In  all  cases 
these  products  were  obtained  in  small  quantity  (2 — 3  per  cent.). 
The  author  suggests  the  following  constitutional  formuleB  for  these 
bodies : — 

CuH.o09  =  C6H(OH)3- C6(OH)3.COOH, 
CH.OH 

CuHioO,  =  C6H(OH)3yC6H(OH)2.COOH, 
CH2 
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or  06H(OH)3^C6(OH)3.COH, 
CH2 
and  CuHioOe  =  C6H(OH)3yC6H(OH)2.COH. 

CH2  A.  J.  G. 

Compounds  formed  in  the  Electrolysis  of  various  Liquids 
by  Means  of  Carbon  Electrodes.  By  A.  Bartoli  and  G.  Papa- 
SOGLI  (Gazzetta,  11,  468 — 479). — When  a  powerful  electric  current  is 
passed  between  carbon  electrodes  immersed  in  an  acid  solution,  the 
electrodes  become  disintegrated,  and  a  black  deposit  is  produced  con- 
sisting of  unaltered  carbon  mixed  with  a  black  compound  which  the 
authors  call  Mellogen  or  Mellitogen ;  this  is  an  amorphous  solid  which 
can  be  pulverised  with  facility  ;  it  is  insoluble  in  nearly  all  neutral 
solvents  with  the  exception  of  water.  In  this  it  is  but  sparingly  solu- 
ble when  cold,  but  more  readily  when  hot ;  the  solution  is  precipitated 
by  acids  and  by  salts.  It  is  soluble  in  alkaline  solutions  and  in  con- 
centrated sulphuric  acid,  but  is  precipiiated  from  the  latter  on  adding 
water.  Its  density  is  about  1'7,  and  it  adheres  readily  to  vegetable 
fibres.  Although  carbon  electrodes  become  rapidly  disintegrated  in 
alkaline  solutions,  the  deposit  contains  but  little  mellogen. 

The  most  salient  property  of  mellogen  is  the  readiness  with  which  it 
combines  with  oxygen  to  form  mellic  acid  or  its  derivatives,  a  property 
which  sharply  distinguishes  it  from  the  ulmic  compounds  so  closely 
resembling  it  in  appearance.  Its  aqueous  solution  slowly  becomes 
acid  on  exposure  to  the  air,  and  when  the  substance  itself  is  treated 
with  an  alkaline  hypochlorite,  heat  is  developed,  carbonic  anhydride  is 
evolved,  and  benzenecarboxylic  acids  are  formed.  These  may  be  sepa- 
rated by  adding  barium  nitrate  to  the  filtered  solution  ;  the  precipitated 
barium  salts  are  converted  into  the  corresponding  sodium  compounds, 
and  the  mellic  acid  precipitated  as  calcium  mellate ;  the  mellic  acid 
was  recognised  by  analysis  in  the  free  state  and  as  silver  salt,  and  by 
the  action  of  heat  on  the  ammonia  salt,  producing  paramide  and 
eucronic  acid.  The  readiness  with  which  mellogen  is  oxidised  to 
mellic  acid  explains  the  fact  that  the  dark  solution  produced  in  the 
electrolysis  of  alkaline  solutions  by  carbon  electrodes  contains  abund- 
ance of  benzenecarboxylic  compounds  and  but  little  mellogen,  whilst 
in  acid  solutions  the  reverse  is  the  case  :  the  mellogen,  being  soluble  in 
alkaline  solutions,  is  readily  oxidised  by  the  oxygen  evolved  at  the 
positive  pole,  whilst  in  acid  solutions  it  remains  insoluble,  and  escapes 
oxidation. 

With  regard  to  the  gaseous  products  obtained  with  carbon  elec- 
trodes, the  authors  find  that  hydrogen  is  disengaged  at  the  negative 
pole,  and  carbonic  oxide  and  anhydride  with  a  little  oxygen  at  the 
positive  pole,  the  volume  of  hydrogen  being  sensibly  equal  to  that 
obtained  in  a  voltameter  included  in  the  circuit ;  but  the  gas  evolved 
at  the  positive  pole  is  very  small  in  proportion  to  the  hydrogen  at  the 
negative  pole,  although  this  proportion  increases  with  the  absolute 
intensity  of  the  current. 

The  electrolysis  of  alcohol  rendered  slightly  alkaline  gave  aldehyde 
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and  its  polymerides  with  a  little  acetic  acid  and  aldehyde-resin,  the 
carbon  electrodes  being  but  slightly  disintegrated,  and  but  little 
deposit  formed.  With  dilute  alkaline  glycerol,  on  the  contrary,  the 
electrodes  are  greatly  disintegrated,  and  a  deposit  containing  much 
mellogen  is  formed,  whilst  acraldehyde,  acrylic  acid,  and  a  semi-solid 
acid  compound  are  found  in  solution.  Acidified  glycerol  gave  the  same 
compounds  in  smaller  quantity,  but  the  carbonaceous  deposit  was 
larger  and  contained  a  larger  propoi-tion  of  mellogen. 

Phenol  in  alkaline  solution  is  readily  attacked,  the  liquid  becoming 
almost  black,  and  an  abundant  black  deposit  produced.  The  filtered 
solution  gives  a  copious  precipitate  of  a  dark  chestnut  colour  when- 
acidified  with  hydrochloric  acid.  This  substance  appears  to  be  allied 
to  the  glucosides.  It  is  insoluble  in  ether,  sparingly  in  hot  water,  but 
soluble  in  acetone  and  in  alcohol,  yielding  a  dark-red  solution.  It  is 
also  very  soluble  in  alkaline  solutions.  When  boiled  for  some  hours 
with  dilute  hydrochloric  acid,  it  splits  up  into  two  compounds:  one 
black  and  insoluble  in  alcohol  and  ether;  the  other  a  dark-red,  trans- 
parent, amorphous  substance  (m.  p.  60^),  easily  soluble  in  boiling^ 
water,  but  only  sparingly  in  the  cold.  It  is  very  soluble  in  ether,  and 
I'eadily  reduces  Fehling's  solution.  Besides  these  two  compounds, 
another  has  been  extracted  from  the  first  hydrochloric  acid  solution.  It 
is  crystalline  (m.  p.  93°),  soluble  in  water,  alcohol,  and  ether,  yielding 
fluorescent  solutions.  Its  ammonium  salt  crystallises  in  beautiful 
needles.  C.  B.  G. 

Phenolorthosulphonic  Acid.  By  J,  Herzig  {MonatsTi.  Cliem.,  1,. 
t)G4 — 6G9). — The  potassium  salt  of  this  acid  can  be  obtained  in  well 
defined  crystals,  with  2  mols.  HoO ;  the  salt  with  a  varying  percentage 
of  water  usually  obtained  appears  to  be  a  mixture  of  the  above  with 
an  anhydrous  salt.  When  fused  with  potash,  the  potassium  salt  yields 
catechol  and  a  small  quantity  of  a  diphenol,  apparently  identical  with 
that  obtained  by  Linke  from  phenolparasulphonic  acid.  This  diphenol 
probably  owes  its  formation  to  the  transformation  by  heat  of  a  portion 
of  the  ortho-  into  the  para-salt.  A.  J.  G. 

Synthesis  of  Thiohydantoins  by  Means  of  ThioglycoUic  Acid, 
By  R.  Andreasch  (Movaish.  Chem.,  2,  775 — 781). — The  author  showed 
in  a  former  paper  {£er.,  13,  1421)  that  cyanamide  unites  with  thio- 
glycollic  acid  to  form  tbiohydantoin ;  and  the  following  experiments, 
made,  on  the  one  hand,  with  substituted  cyanamides,  and  on  the  other 
with  substituted  thioglycollic  acids,  show  that  this  reaction  is  capable 
of  general  application. 

1.  Action  of  Phenylcyanamide  on  Thioglycollic  Acid:  Synthesis  of 
Phenylthiohydantohi. — An  alcoholic  solution  of  phenylcyanamide, 
obtained  by  desulphurising  the  corresponding  phenylthiocarbamide 
with  lead  oxide,  was  left  at  rest  for  a  few  days,  then  freed  from  about 
two-thirds  of  the  alcohol  by  distillation,  and  the  residual  dark  brown 
liquid  was  left  for  some  time  in  a  cool  place,  whereupon  it  deposited 
small  crystalline  nodules,  which  were  easily  separated  from  adhering 
thioglycollic  acid  by  boiling  with  a  little  water.  After  boiling  with  soda- 
lye,  but  not  before,  they  exhibited  the  iron  reaction  of  thioglycollic  acid, 
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showing  that  they  really  cousisted  of  a  thiohydantoia,  inasmucli  as  the 
separation  of  thioglycollic  acid  on  heating  with  bases  is  characteristic 
of  these  bodies.  On  triturating  the  crystalline  nodules  with  a  small 
quantity  of  soda-lye,  the  entire  mass  was  converted  into  a  pulp  of 
shining  scales ;  and  on  dissolving  these  in  water,  and  passing  carbonic 
anhydride  through  the  solution,  a  reddish-yellow  precipitate  was 
obtained,  consisting  of  microscopic  needles,  and  forming,  after  re- 
crystallisation  from  boiling  alcohol,  shining,  faintly  yellowish  prisms, 
agreeing  in  melting  point  (178°)  with  the  phenyl-thiohydanto'in  which 
P.  J.  Meyer  obtained  from  chloracetanilide  and  thiocarbamide.  Now 
of  the  two  possible  formulae  of  a  phenylthiohydanto'in,  viz,, 

HN=C— S— CH2          (C6H6)NIZC— S— CH2 
I              I        and                       II, 
CeHs— N CO  NH CO 

the  first  only  can  belong  to  a  body  obtained  by  the  reaction  last  men- 
tioned :  hence  it  follows  that  the  reaction  between  phenylcyamide  and 
thioglycollic  acid  must  be  represented  by  the  equation — 

HN=C— S— CH2 

n:c.nh(C6H6)  +  hs.ch2.co.oh  =  H20+  j         |    . 

(CeHs)^ CO 

2.  Allyl-thiohydanto'ins. — Bodies  of  this  composition  have  been  ob- 
tained by  the  author  in  two  ways : — (1.)  By  the  ordinary  method  of 
preparing  thiohydanto'ins,  viz.,  by  the  action  of  monochloracetic  acid 
on  allylthiocarbamide,  the  immediate  product  being  a  hydrochloride 
of  the  thiohydanto'in — 

H,1S"— CS— NHCCaHs)  +  CH2CLCOOH 

HN=CS— CHa 
=  H2O  +  I         I       ,HC1. 

(C3H5)C — CO 

On  treating  the  solution  of  this  hydrochloride  with  recently  pre- 
cipitated silver  oxide,  silver  chloride  is  precipitated,  and  the  filtrate, 
on  evaporation,  deposits  whitish  mostly  amorphous  crusts  of  free  allyl- 
thiohydanto'in. 

This  allylthiohydanto'in  dissolves  sparingly  in  cold  water  and  alcohol, 
easily  in  hot  water,  forming  a  neutral  solution,  which,  when  mixed 
with  hydrochloric  acid  and  evaporated,  deposits  the  characteristic 
needle-shaped  crystals  of  the  hydrochloride.  After  boiling  the  body 
with  an  alkali,  it  gives  with  ferric  chloride  the  red  coloration  of  thio- 
glycollic acid. 

3.  The  same  allylthiohydantoin  is  obtained  by  the  action  of  thio- 
glycollic acid  on  allylcyanamide.  An  aqueous  solution  of  thiocyana- 
mide  was  mixed  with  well  washed  levigated  mercuric  oxide,  till  a  drop 
of  the  liquid  tested  on  filter-paper  with  silver  nitrate  no  longer  gave 
a  black  spot  of  silver  sulphide ;  and  the  filtrate,  containing  allylcyana- 
mide, was  mixed  with  a  quantity  of  thioglycollic  acid,  equal  in  weight 
to  the  allylthiocarbamide  used.     On  leaving  the  liquid  to  itself  for 
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some  time,  then  boiling  and  evaporating  it  over  the  water- bath,  mixing 
the  residual  syrup  with  dilute  hydrochloric  acid,  again  evaporating, 
and  leaving  the  remaining  liquid  in  a  cold  place,  the  whole  solidified 
to  a  thick  crystalline  pulp,  which  could  easily  be  freed  from  the 
syrupy  mother-liquor  by  recrystallisation  from  warm  water.  In  this 
manner,  slender  needles  were  obtained,  agreeing  exactly  in  appearance 
and  solubility  with  the  allylthiohydantoin  prepared  by  the  first 
method.  The  reaction  between  allylcyanamide  and  thioglycollic  acid 
takes  place  in  the  same  manner  as  that  between  the  same  acid  and 
phenylcyanamide.  It  must  be  observed,  however,  that  the  yield  of 
thiohydanto'ins  by  this  method  is  small  in  comparison  with  that  which 
is  obtained  by  the  ordinary  method  of  preparing  the  same  compounds. 

H.  W. 
Action  of  Mercuric  Ethide  on  Iodides.  By  W.  Sdida  {Monatsh. 
Chem.,  1,  713 — 723). — When  allyl  iodide  is  heated  with  mercuric 
ethide  in  sealed  tubes  at  120 — 150°  for  two  days,  it  yields  ethyl  iodide, 
diallyl,  and  mercuric  ethiodide,  no  bye-products  being  observed.  When 
mercuric  phenylide  was  employed,  diphenyl  was  formed,  as  well  as 
diallyl,  the  reaction  being  expressed  by  2HgPh,  +  2C3H5I  =  CeHio  + 
2HgPhI  +  C12H10.  On  slowly  heating  equal  weights  of  mercuric  ethide 
and  iodoform  at  120°  in  sealed  tubes,  the  products  obtained  are  mer- 
curic ethiodide,  ethyl  iodide,  ethylene,  and  acetylene.  A.  J.  G. 

Derivatives  of  S-  and  e-Dichloronaphthalene.  By  J.  E.  Al6n 
(Bull.  Soc.  Chim.  [2],  36,  433— 436).— When  ^.dichlo^onaphthalene 
(m.  p.  114°)  is  heated  with  nitric  acid  in  sealed  tubes  at.  140°  (sp.  gr., 
1"21),  it  yields  a  monochlorophthalic  acid,  C6HaCl(COOH)2,  showing 
that  the  ^-compound  contains  1  atom  of  chlorine  in  each  benzene 
nucleus.  On  treating  ^-dichloronaphthalene  for  a  week  with  concen- 
ti'ated  nitric  acid,  a  mixture  of  two  mononitrodichloronaphthalenes  is 
obtained.  One  of  these  melts  at  141'5 — 142°  ;  the  other  has  not  been 
obtained  quite  free  from  dichloronaphthalene,  but  its  melting  point 
is  about  95°.  Both  crystallise  in  needles,  which  become  green  on 
exposure  to  the  air.  By  dissolving  c-dichloronaphthalene  in  glacial 
acetic  acid,  adding  fuming  nitric  acid,  and  heating  the  mixture  for  a 
few  minutes,  a  dinitro-compound,  CioH4Cl2(N02)2,  is  obtained.  It 
forms  pale-yellow  prisms  (m.  p.  245 — 246°),  which  become  green  in 
the  air.  By  boiling  ^-dichloronaphthalene  with  fuming  nitric  acid,  a 
trinitro-derivative  is  obtained,  CioH3Cl2(N02)3,  crystallising  in  pale- 
yellow  needles  (m.  p.  200—201°). 

By  heating  c-dichloronaphthalene  (m.  p.  135°)  with  nitric  acid  of 
sp.  gr.  1"21,  a  mixture  of  monochlorophthalic  acid  and  nitromonochloro- 
phthalic  acid  is  obtained.  On  subliming,  the  anhydride  C6H3C1(C0)20 
of  the  former  is  obtained,  crystallising  in  colourless  needles  (m.  p.  95°). 
The  6-modification,  therefore,  contains  1  atom  of  chlorine  in  each 
benzene  nucleus.  By  acting  on  c-dichloronaphthalene  with  concen- 
trated nitric  acid  at  a  low  heat,  two  modifications  of  mononitrodichloro- 
naphthalene  are  obtained,  crystallising  in  yellowish  needles,  which 
change  to  brownish-violet  in  the  air.  One  melts  at  113"5 — 114°,  the 
other  at  139 — 139"5°.  Fuming  nitric  acid  yields  a  dinitro-compound 
(m.  p.  262—253°),  CioH4Cl2(N02)2.     On  boihng  with  fuming  nitric 
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-acid,  trinitrodicliloronaplithalene,  CioH3Clj(N02)3,  is  formed,  crystal- 
lising in  pale-yellow  needles  (m.  p.  198 — 200°).  By  acting  on  e-dini- 
trodichloronaphthalene  with  phosphorus  pentachloride,  tetrachloro- 
naphthalene  is  obtained  (m.  p.  159'5 — 160'5°).  "When  the  dinitro- 
•compound  is  reduced  with  acetic  acid,  hydrochloric  acid  and  tin,  it 
furnishes  a  diamidodichloronaphthalene,  CioH4Cl2(N'H2)2,  (m.  p.  204 — 
205°).  When  the  same  dinitro-derivative  is  acted  on  with  alcoholic 
potash,  the  nitro- groups  are  left  intact ;  but  the  chlorine  is  replaced  by 
OEt.  Thus  a  nitroethoxynaphthalene,  CioH4(N02)2(OEt)2,  is  obtained, 
crystallising  in  small  yellow  needles  (m.  p.  228 — 229°). 

J.  I.  W. 
EthylnapMhalene  and  some  of  its  Derivatives.  By  C. 
Marchetti  {Oazzetta,  11,  439 — 442). — This  hydrocarbon,  obtained  by 
acting  on  ethyl  chloride  and  naphthalene  with  aluminium  chloride, 
and  submitting  the  product  to  fractional  distillation,  is  easily  purified 
by  repeated  crystallisation  of  its  picric  acid  compound  (m.  p.  71°), 
which  is  more  soluble  in  alcohol  than  that  of  naphthalene.  Ethyl- 
naphthalene  is  a  limpid,  colourless  liquid  (b.  p.  251°),  of  sp.  gr. 
1"0078,  referred  to  water  at  0°.  The  sulphonic  acid  formed  on  heating 
the  hydrocarbon  with  sulphuric  acid  at  80°,  appears  to  contain  two 
<50mpounds,  one  in  far  larger  proportion,  yielding  a  solid  ethylnaphthol 
on  fusion  with  potash,  the  other  a  liquid  ;  there  is  no  evidence,  how- 
ever, to  show  that  the  latter  is  a  naphthol.  The  acids  were  converted 
into  lead  salts,  and  separated  by  fractional  crystallisation.  Ethyl- 
naphthol, CioHsEt.OH,  prepared  from  the  lead  salt  of  ethylnaphthalene- 
sulphonic  acid  by  fusion  with  potash  in  the  usual  way,  crystallises 
from  dilute  alcohol  in  silvery  white  scales  (m.  p.  98^),  almost  insoluble 
in  boiling  water,  but  easily  soluble  in  alcohol  or  ether.         C.  E.  G. 

Ethereal  Oil  of  Pinus  Pumilio.  By  A,  Atterberg  {Ber.,  14, 
2530 — 2532). — The  oil  extracted  from  the  needles  of  Pimis  pumilio, 
can  be  separated  into  four  constituents  by  fractional  distillation.  The 
portion  boiling  above  200°  is  distilled  in  steam.     The  oil  contains — 

1.  Terebenthene,  b.  p.  156 — 160°;  rotatory  power,  —6'66. 

2.  Sylvestrene,  b.  p.  171 — 176°;  rotatory  power,  — 5'38. 

3.  A  liquid  which  boils  at  250°  with  decomposition,  but  is  volatile 
in  a  current  of  steam.  This  terpene  has  the  characteristic  odour 
of  the  essential  oil.     Its  rotatory  power  is  —  6"2. 

4.  A  viscous  liquid,  which  cannot  be  distilled  in  steam.  It  is  a  poly- 
merised terpene.  W.  C.  W. 

Essence  of  Angelica.  By  I^audin  {Gompt.  rend.,  93,  1146 — 
1148). — The  seeds  of  the  angelica  {Archangelica  officinalis)  of  the 
family  Umbelliferae,  contains  an  essential  oil  of  delicate  odour.  Sp.  gr. 
at  0°,  0*872°  rotatory  power,  with  a  thickness  of  200  mm.  [ajn  ^ 
+  26°  15'.  When  fractionally  distilled,  the  greater  portion  passes  over 
at  174 — 184°  ;  and  on  refractionation,  the  boiling  point  is  found  to  be 
higher,  owing  to  polymerisation.  It  readily  absorbs  oxygen  from  the 
air.  When  distilled  under  22  mm.  pressure,  it  boils  constantly  at  87°, 
forming  a  mobile  colourless  liquid,  which  boils  at  175°  under  the 
ordinary  pressure,  and  having  the  sp.  gr.  0*833  at  0°,  and  an  odour  of 
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hops.  It  produces  a  suffocating  sensation  when  inhaled,  similar  to 
that  produced  by  the  amyl-compounds.  It  is  a  terebenthene,  its 
analyses  agreeing  with  the  formula  CioHis ;  when  heated  at  100°  in  a 
closed  tube,  it  becomes  viscid.  Its  rotatory  power  is  the  same  as  that 
of  the  essential  oil,  but  it  slowly  decreases  on  heating  at  100°,  until  it 
reaches  a  limit  of  9°  44'  after  432  hours. 

Rotatory  power 25°  16' 

After  heating  at  100°  for  144  hours  . .  19     0 

288    „       ..  12     7 

432    „       ..  9  44 

The  same  result  is  obtained  by  heating  at  180°  for  six  hours,  the 
hydrocarbon  becoming  pasty  and  of  a  pale-brown  colour,  owing  to 
polymerisation.  Like  the  /J-isoterebenthene  of  Riban,  this  hydro- 
carbon (called  by  the  author  terebangeletie)  readily  oxidises,  which 
explains  the  presence  of  30  per  cent,  of  a  resinous  body  in  the  essential 
oil.  Chlorine  and  bromine  act  violently  on  terebangelene,  forming 
cymene,  and  at  100°  it  is  readily  polymerised  by  sodium. 

In  the  essential  oil  (two  years  old  and  contjiining  moisture)  the 
author  observed  a  white  crystalline  body,  containing  oxygen,  probably 
a  hydrate  of  terebangelene,  but  the  small  quantity  obtained  prevented 
further  study. 

The  root  of  the  plant  furnishes  an  essential  oil  of  acrid  taste 
and  smell,  which  the  author  intends  to  study,  with  the  view  of 
establishing  its  identity  with  the  oil  from  the  seeds.  L.  T.  O'S. 

Terpin.  By  W.  E.  Walitzky  (Compt.  rend.,  94,  96— 98).— The 
following  results  have  been  obtained  in  studying  the  properties  of  the 
alcohol  with  which  cholesterin  may  be  compared,  on  the  supposition 
that  it  is  an  alcohol  of  the  hydrocarbon  (CiH.»)n,  in  which  one  or  two 
atoms  of  hydrogen  are  replaced  by  other  alcohol  radicals. 

When  10 — 12  grams  of  terpin  are  treated  with  60  grams  of  a  cold 
mixture  of  equal  weights  of  sulphuric  acid  and  water,  no  rise  in  tem- 
perature occurs,  but  a  transparent  liquid  rises  to  the  surface,  which, 
after  washing  with  soda  and  baryta- water,  and  distillation  in  a  vacuum 
over  sodium,  boils  at  176'5 — 18i*5°.  It  is  without  action  on  polarised 
light,  of  sp.  gr.  0'93  at  0°,  and  its  analysis  and  vapour-density 
correspond  with  the  formula  CioHig.  It  does  not  form  crystalline 
compounds  with  hydrochloric  acid  or  bromine. 

This  hydrocarbon,  which  the  author  proposes  to  call  terpinene,  is 
also  obtained  from  the  terpin  by  shaking  with  a  warm  mixture  of 
3  parts  nitric  acid  and  5  parts  water ;  also  by  the  action  of  glacial 
phosphoric  acid  at  50 — 80°,  and  glacial  acetic  acid  at  200°  under 
pressure.  No  ether  results  from  the  action  of  acetic  acid  or  acetic 
chloride  on  terpin.  Phosphorus  pentachloride  reacts  energetically 
with  terpin,  forming  the  hydrochloride  CioH,6(HCl)2,  Iwhich  decom- 
poses above  110°,  with  elimination  of  hydrochloric  acid.  This  hydro- 
chloride, heated  in  sealed  tubes  with  water  and  silver  oxide,  yields  a 
liquid  containing  no  chlorine. 

The  terpin  prepared  according  to  the  direction  of  St.  Clare-Deville 
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and  Berthelot  is  not  formed  more  rapidly  by  agitation.  The  com- 
pound, CioHi,i(HO)2  +  H2O,  sublimes  entirely  between  100°  and  107°, 
without  fusion.  L.  T.  O'S. 

Helicin.  By  H.  Schiff  (Ber.,  14,  2559— 2562)  .—In  support  of 
the  view  that  helicin  contains  an  aldehydic  OH  group,  the  author 
points  out  that  this  glucoside  forms  crystalline  compounds  with  acid 
sulphites.  Tolylenediamine  and  benzidine  combine  with  two  mole- 
cules of  helicin.  A  crystalline  compound  is  also  obtained  by  the 
action  of  urea  on  helicin,  viz.,  CsHiiOs.O.CeHi.CHCNH.CONH,)^. 

W.  C.  W. 

Composition  of  Picrotoxin.  By  L.  Barth  and  M.  Kretscht 
(Monatsh.  Cheni.,  2,  796 — 809). — This  paper  is  a  reply  to  the  criticisms 
of  Paterno  and  Oglialoro  (Abstr.,  1881,  440)  on  a  former  communica- 
tion by  the  authors  {ibid.,  286),  in  which  they  describe  experiments 
leading  to  the  conclusion  that  the  substance  commonly  called  picro- 
toxin (from  Gocculus  indicus)  is  a  mixture  of  three  definite  compounds, 
viz.,  picrotoxin,  CisHieOe,  bitter  and  very  poisonous;  picrotin, 
C26H30O12,  bitter,  but  not  poisonous;  and  anamirtin,  C19H34O10, 
neither  bitter  nor  poisonous.  In  the  present  paper,  experiments  are 
detailed  confirming  the  composition  and  properties  ascribed  by  the 
authors  to  picrotoxin  and  picrotin.  H.  W. 

Chlorophyll.  By  Hoppe-Seyler  (Bied.  Centr.,  1881,  790).— Th& 
phosphorus  compounds  present  in  chlorophyllan  can  be  removed  by 
boiling  with  alcoholic  potash ;  and  this  boiling  also  causes  the  forma- 
tion of  a  new  crystalline  nitrogenous  acid,  chlorophyllanic  acid,  which 
is  soluble  in  ether,  and  whose  ethereal  solutions  possess  the  optical 
properties  of  chlorophyll.  Besides  this  acid,  glycerolphosphoric  acid 
and  cholin  are  produced  from  chlorophyllan.  C/hlorophyllan  is  not 
considered  to  be  mixed  with  lecithin,  but  to  form  a  compound  with 
that  substance,  or  at  least  a  lecithin  in  which,  like  other  lecithins, 
glvcerol  and  cholin  are  in  combination  with  phosphoric  acid. 

E.  W.  P. 

Contributions  to  the  Knowledge   of   Chlorophyll.      By  R, 

Sachsse  (Bied.  Centr.,  1881,  790). — Oxidation  of  phyllocyanin  with 
potassium  permanganate  in  alkaline  solutions  yields  palmitic,  oxalic, 
and  another  acid.  Nitric  acid  produces  the  same  results.  The  new 
acid  (C5H6O4)  is  uncrystallisable,  and  prevents  the  precipitation  of 
iron  and  copper  from  their  solutions  by  alkalis.  Dry  distillation  of 
phyllocyanin  produces  the  aldehyde  of  palmitic  acid,  and  distillation 
with  lime  gives  palmitone.  E.  W.  P. 

Quinoline.  By  C.  Bedall  and  0.  Fischer  (Ber.,  14,  2570 — 2575). 
— Methoxy quinoline  is  prepared  by  heating  molecular  proportions  of  hy- 
droxy quinoline,  methyl  iodide,  and  potash  dissolved  in  methyl  alcohol 
in  a  flask  provided  with  a  reflux  condenser.  When  the  smell  of  methyl 
iodide  disappears,  the  methyl  alcohol  is  distilled  off,  and  the  residue  is 
mixed  with  soda-lye  and  extracted  with  ether.     On  evaporating  the 
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etbereal  solution,  methoxyquinoline  remains  as  a  thick  oily  liquid, 
which  is  purified  by  redistillation. 

The  hydrochloride,  CloHgNO.HCl,  crystallises  in  prisms,  which  are 
very  hygroscopic,  and  dissolve  readily  in  water  and  in  alcohol.  The 
jiicrate,  C10H9NO  +  CeHsNsOT,  is  deposited  from  a  hot  alcoholic 
solution  in  yellow  needles  or  plates,  which  are  sparingly  soluble  in 
alcohol  and  water.  The  platincchloride,  (CioHBNOHCl)jPtCl«,  forms 
yellow  needles,  sparingly  soluble  in  water  and  ether.  By  the  action 
of  tin  and  hydrochloric  acid  on  methoxyquinoline,  a  tetrahydrido  is 
obtjiined,  which  unites  with  acids,  forming  crystalline  salts.  The 
hydrochloride,  CmHisNOjHCl,  is  deposited  from  a  mixture  of  alcohol 
and  ether  in  colourless  prisms.  The  platinochloride  crystallises  in 
needles,  which  are  soluble  in  alcohol  and  in  hot  water.  The  picrate  is 
sparingly  soluble  in  water.  Methoxyquinoline  tetrahydride  gives  an 
intense  red  coloration  with  ferric  chloride.  It  also  yields  a  crystalline 
nitroso-compound,  which  is  deposited  when  sodium  nitrite  is  added  to 
a  solution  of  the  hydride  in  cold  sulphuric  acid.  After  recrystallisation 
from  light  petroleum,  the  7it7roso-compound  is  obtained  in  flat  prisms 
(m.  p.  80°),  of  ^  pale-yellow  colour.  It  is  soluble  in  benzene,  chloro- 
form, ether,  and  alcohol.  It  dissolves  in  strong  hydrochloric  or 
sulphuric  acid,  forming  a  carmine-red  solution. 

Amidoqiiinoline,  prepared  by  the  action  of  zinc  ammonium  chloride 
on  hydroxyquinoline  at  180°,  is  identical  with  the  amidoquinoline 
obtained  by  W.  Koenigs  {Ber.,  12,  448)  from  quinoline. 

Quinoline  cyanide  is  prepared  by  heating  7  parts  of  dried  sodium 
quinolinesulphonate  with  2  parts  of  potassium  cyanide.  The  distillate 
is  washed  with  water  to  remove  ammonium  cyanide  and  carbonate, 
and  then  i-edistilled.  Quinoline  cyanide  melts  at  87°,  and  boils  at 
860°.  It  dissolves  freely  in  alcohol,  benzene,  and  carbon  bisulphide, 
but  is  only  sparingly  soluble  in  water  and  in  light  petroleum. 

On  saponification  with  hydrochloric  acid  at  140°,  quinoline  cyanide 
yields  quinolinebenzcarboxylic  acid,  which  is  identical  with  the  acid 
obtained  from  meta-nitrobenzoic  acid  by  Skraup  and  Schlosser 
{Monatsheft,  2,  518).  This  shows  that  the  sulphonic  group  in  quino- 
linesulphonic  acid  occupies  the  same  position  as  the  carboxyl  group 
in  quinolinebenzcarboxylic  acid.  W.  C.  W. 

Complex  Character  of  Morphine.  Transformation  into 
Picric  Acid,  and  its  Solubility.  By  P.  Chastaixg  (Compt.  rend., 
94,  44 — 4  ). — Reference  is  made  to  the  phenolic  character  of 
morphine  (Abstr.,  1881,  921)  and  to  the  acid  obtained  by  the  action  of 
nitric  acid  (this  vol.,  73).  This  acid,  C10H9NO9,  when  heated  with 
1  mol.  of  water  at  100°,  under  pressure,  yields  trinitrophenol. 

Solubility  of  Morphine. — One  litre  of  water  at  0°  dissolves  only  traces 
of  the  base;  at  10°,  0"10  gram,  and  up  to  40"  the  solubility  inci'eases 
directly  with  the  temperature  ;  from  45°  to  100°  the  solubility 
increases  more  rapidly  than  the  temperature,  and  the  curve  of  solu- 
bility assumes  a  parabolic  shape.  The  amount  of  morphine  dissolved 
by  1  litre  of  water  is  found  from  the  equation  y~  =  2px,  where  y  is 
the  temperature,  x  the  solubility,  and  2p  =  47  from  45 — 55°,  and  46 
from  46— 100^     If  2/  =  100,  then  aj  =  217  grams.  L.  T.  O'S. 
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Compound  of  Quinine  and  Quinidine.    By  C.  H.  Wood  and 

E.  L.  Barret  (Chem.  News,  45,  6 — 7). — An  ethereal  solution  of  the 
total  alkaloids  from  cuprea  bark  frequently  deposits  crystals  which 
are  different  from  those  of  any  of  the  known  cinchona  alkaloids 
obtained  under  like  circumstances.  These  crystals  consist  of  a  com- 
pound of  quinine  and  quinidine  (probably  in  equal  proportions),  as  is 
proved  by  the  fact  that  they  are  likewise  produced  when  the  pure 
alkaloids  are  dissolved  together  in  ether  and  allowed  to  crystallise. 
They  are  much  less  soluble  in  ether  than  either  of  the  constituents, 
100  c.c.  of  ether  at  the  ordinary  temperature  only  dissolving  0*5  gram 
of  the  compound.  T.  C. 

Distillation  of  Cinchonine  with  Potash.  By  0.  de  Coninck 
(Covjpt.  rend.,  94,  87 — 90). — The  base  parvoliue,  which  the  author 
announced  as  being  formed  among  others  by  the  action  of  potash  on 
cinchonine  (Abstr.,  1881,  56  and  443),  has  by  repeated  fractionation 
been  separated  into  three  bases. 

Fraction  I,  210 — 215°,  consisting  of  tetrahydroquinoline,  CgHnN,  sp. 
gr.  1*06  at  0°,  is  a  mobile  oily  liquid,  scarcely  colouring  when  exposed 
to  sunlight,  slightly  hygroscopic,  and  insoluble  in  water,  but  very 
soluble  in  acids.  Its  hydrochloride,  CgHnN.HCl,  crystallises  in  fine 
deliquescent  needles,  very  soluble  in  water.  By  adding  platinum 
chloride  to  the  hot  concentrated  aqueous  solution  and  evaporating  in  a 
vacuum,  pale  orange-yellow  plates  are  deposited  of  the  composition 
(C9HuN.HCl)o,PtCl2.  The  facility  with  which  this  compound  is 
formed  distinguishes  this  base  from  the  other  pyridine  bases,  the 
platinochlorides  of  which  it  is  necessary  to  boil  for  some  time,  in 
order  to  convert  them  into  compounds  similar  to  the  above.  The 
platinochloride  and  platinichloride  of  this  base  melt  before  decompos- 
ing, thus  differing  from  those  of  quinoline,  which  swell  up  and 
char  without  melting.  The  platinochloride  (C9H.iiN.HCl)2,PtCl4,  is 
obtained  as  a  yellow-orange,  crystalline  precipitate,  by  adding  a 
dilute  solution  of  platinum  chloride  to  a  cold  concentrated  solution  of 
the  hydrochloride,  or  in  long  needles,  by  allowing  a  mixture  of  the 
dilute  solutions  to  stand.  The  base  obtained  from  the  platinochloride 
boils  at  212 — 213°;  it  reduces  ferric  chloride,  a  property  possessed  also 
by  the  synthetic  tetrahydroquinoline.    This  base,  however,  boils  at  244°. 

Fraction  II,  220 — 226°,  obtained  only  in  small  quantities,  yields  a 
yellow  crystalline  platinochloride,  of  the  composition — 

(C9H9NHCl)2,PtCl4  ; 

it  is  therefore  either  dihydroquinoline,  a  product  of  the  decomposition 
of  the  preceding  base,  or  perhaps  a  mixture  of  the  latter  with  quinoline, 
but  the  small  quantity  obtained  prevented  further  examination. 

Fraction  III,  226 — 231°,  is  of  strong  disagreeable  odour,  and  when 
treated  with  platinum  chloride  yields  an  amorphous  yellow  powder, 
of  the  constitution  (C9H7NHCl)2,PtCl4.  The  greater  portion  of  the 
fraction  distils  between  228 — 230°,  and  the  analyses  show  that  it  is 
probably  quinoline,  or  an  isomeride  mixed  with  a  small  quantity  of 
the  preceding  base.  Since  Baeyer  and  Skraup  have  synthetically 
obtained  two  isomeric  quinolines  (b.  p.  228°,  and  232 — 233°),  it  is  very 
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probable  that  the  isomerides  exist  together  in  the  crude  base.  The 
tetrahydroquinoline  is  intermediate  between  the  qninoline  and  pyridine 
series.  L.  T.  O'S. 


—A 


History  of  Tropine.     By  K.  Keaut  (Ber.,  14,  26<'4r- 2676), 
controversial  paper  containing  no  new  facts. 

Synthesis     of     Nitrogenised     Colloids.       By    E.    Gkimaux 

(Compt.  rend.,  93,  771 — 773). — The  author,  following  the  results  of 
Schiitzenberger's  researches,  proposes  to  define  prote'id  substances  as 
nitrogenised  colloids,  which  by  hydration  split  up  into  amidated  acids, 
carbonic  acid,  and  ammonia.  When  aspartic  anhydride  is  heated  for 
two  hours  at  125 — 1 30°  with  half  its  weight  of  urea,  it  is  changed  into 
a  thick  mass,  entirely  soluble  in  boiling  water.  The  solution  is  gummy, 
filters  with  diflBculty,  and  has  all  the  characters  of  a  colloid  sub- 
stance ;  it  is  precipitated  by  acids,  by  alkaline  salts,  by  magnesium 
and  aluminium  sulphates,  by  salts  of  iron,  copper,  and  mercury,  and 
by  tannin ;  these  precipitates  are  all  gelatinous,  and  are  so  thick  that, 
unless  the  solutions  are  very  dilute,  the  vessels  containing  them  may 
be  inverted  without  loss.  The  jelly  yielded  by  acetic  acid  is  trans- 
formed by  desiccation  into  translucent  plates,  having  the  appearance 
of  dried  albuminoid  substances ;  it  is  then  insoluble  in  boiling  water, 
which  only  softens  it.  It  dissolves  in  potash,  and  the  alkaline  solution 
treated  with  copper  sulphate  becomes  of  a  violet  colour,  giving  exactly 
the  same  tint  as  proteid  substances.  Aspartic  anhydride  by  itself  also 
gives  this  reaction.  R.  R. 
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Feeding  Horses  with  Maize.  By  A.  MiJXTZ  and  others 
(Bied.  Centr.y  1881,  7Q>Q — 769). — A  series  of  reports  from  individuals 
companies  employing  large  numbers  of  hox'ses,  from  which  it  is 
gathered  that  the  replacement  of  oats  to  a  great  extent  by  maize  is 
accompanied  by  very  satisfactory  results.  E.  W.  P. 

Comparison  of  the  Digestibility  of  Peas  by  Horses  and 
Sheep.  By  E.  Wolff  and  others  {Bied.  Centr.,  1881,  760).— The  fol- 
lowing is  a  table  of  the  digestive  coefficients,  being  the  mean  results 
obtained  with  one  horse  and  two  sheep  fed  on  meadow  hay  and  peas  : — 


Dry 

Organic 

matter. 

matter. 

47-1 

48-1 

54-8 

57-3 

77-2 

80-3 

88-3 

89-6 

Albumi- 
noids. 


Fat. 

Fibre. 

24-8 

35-4 

55-5 

51-0 

6-9 

8-0 

74-7 

65-6 

Non-nitro- 
genous 
extract. 


Hay{ 
Peas  "I 


Horse  . . 

Sheep  . . 
Horse  . . 
Sheep  . , 


59-7 
56-3 
83  0 

88-9 


56  0 
62  1 
89-0 
93-3 


2/2 
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If,  however,  allowance  is  made  for  the  nitrogen  present  in  forms 
other  than  albuminoid,  then  the  digestive  coeflBcients  for  the  proteids 
are  reduced  to  65'6  (horse)  and  61  "6  (sheep).  E.  W.  P. 

Lobs  of  Substance  Experienced  by  Starving   Graminivora. 

By  M.  RuBNER  (Bied.  Centr.,  1881,  753— 760).— The  animals  experi- 
mented on  were  rabbits,  and  the  amount  of  nitrogen  excreted  by  them 
when  starving,  was  determined  only  when  22  hours  had  elapsed  since 
the  last  feeding ;  moreover,  only  the  nitrogen  in  the  urine  was  esti- 
mated, as  the  quantity  in  the  faaces  was  considered  to  be  too  insignifi- 
cant. The  whole  amount  of  nitrogen  in  the  animal  being  known  by 
analysis  after  death,  the  percentage  of  the  nitrogen  lost  by  excretion 
on  the  original  quantity  of  nitrogen  is  calculated,  and  this  shows  that 
after  the  first  few  days  of  fasting,  the  excretion  diminishes,  but  greatly 
increases  during  the  few  days  previous  to  death  ;  during  the  first  period 
2 — 3  per  cent,  of  the  albuminoids  present  pass  away,  but  at  the  end 
8  per  cent.  Compared  with  Caruivora,  Graminivora  of  like  weight 
lose  as  much  nitrogen. 

As  regards  loss  of  fat,  this  decreases  as  time  passes,  so  that  finally 
hardly  any  carbon  appears  in  the  urine,  and  that  passing  away  by 
respiration  is  greatly  diminished.  It  is  unnecessary  to  reproduce  the 
calculations  employed,  but  it  is  shown  that  for  every  433  grams  fat, 
100  grams  nitrogenous  matter  are  destroyed,  and  that  from  this  latter 
quantity  41*5  parts  fat  can  be  formed,  and  it  is  in  this  ratio  that  fat 
and  albumin  are  equivalent  to  one  another.  E.  W.  P. 

Excretion  of  Uric  Acid  by  Birds.  By  P.  Cazeneuve  (Compt. 
rerwi.,  93, 1155 — 1157). — The  results  of  the  author's  experiments  show 
that  the  proportion  between  the  amounts  of  uric  acid,  urea,  and 
ammonia,  excreted  by  birds,  is  not  influenced  by  an  increase  or  de- 
crease of  oxidation,  but  that  the  total  amount  excreted  varies  with  the 
quantity  of  the  nourishment  taken,  which  quantity  is  connected  with 
the  stimulating  or  depressing  effects  of  the  medium. 

It  may  be  concluded  therefore  that  the  albuminoid  matters  in  the 
system  undergo  a  decomposition  depending  on  hydration  rather  than 
oxidation. 

The  birds  used  in  the  experiments  were  sparrow-hawks,  which  were 
fed  on  the  liver  and  lungs  of  calves.  L.  T.  O'S. 

Distribution  of  Arsenic  in  the  Animal  Organism  after 
Administration  of  Arsenious  Anhydride.  By  E.  Ludwig  (Chem. 
Cenfr.,  1881,  90— 95 ;  110—112;  and  121— 128).— From  experiments 
on  eight  dogs,  the  author  concludes,  contrary  to  Scolosuboff,  that  in 
all  cases,  whether  of  acute  or  chronic  poisoning,  the  liver  is  the  organ 
richest  in  arsenic.  When  estimated  quantitatively,  the  liver  contained, 
weight  for  weight,  approximately  17  times  the  amount  of  arsenic  in 
the  brain. 

In  the  organs  of  men  poisoned  by  arsenic,  the  author  found  the 
same  general  results.  In  a  typical  case  of  acute  poisoning,  the  brain 
contained,  per  100  grams,  0'00004  gram ;  the  liver  per  100  grams, 
0'00338  gram  of  arsenic. 
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The  author  considers  that  the  liver  is  by  far  the  best  organ  to  examine 
for  arsenic  in  judicial  cases,  as  it  is  always  richer  in  it  than  other 
organs,  and  in  cases  of  chronic  poisoning  still  retains  sufficient  arsenic 
for  identification  40  days  after  the  last  administration.         F.  L.  T. 
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Influence  of  Acids  on  the  Formation  and  Activity  of  Yeast. 
By  M.  Havduck  (Bicd.  Centr.,  1881,  782). — The  results  of  the  research 
will  be  best  shown  by  the  following  table : — 

Fermentation  is  aided  by — 

Sulphuric  acid 0'02  per  cent. 

Lactic  „     0-2— 01     „ 

Fermentation  is  retarded  by — 

Sulphuric  acid 02     per  cent. 

Hydrochloric  acid    ....  O'l           „ 

Phosphoric         „      ....  O'-i — 0*5     „ 

Lactic                 ,,      ....  2'5           „ 

Fermentation  is  suppressed  by — 

Sulphuric  acid  0*7  per  cent. 

Hydrochloric  acid 0*5         „ 

Phosphoric       „    1*3         „ 

Lactic  „    4'6         „ 

Formation  of  yeast  is  aided  by — 

Sulphuric  acid    0*02       per  cent. 

Lactic  „      0-1— 0-05  „ 

Formation  of  yeast  is  retarded  by — 

Sulphuric  acid 0*07  per  cent. 

Lactic  „    15         „ 

Formation  of  yeast  is  suppressed  by — 

Sulphuric  acid   0*2  per  cent. 

Lactic  ,,      4"0        „ 

E.  W.  P. 

Effect  of  Gases  on  the  Splenic  Fever  Bacilla.  By  T.  Szpil- 
MANN  (Bied.  Centr.,  1881,  789). — These  bacill^e  do  not  increase  in 
carbonic  anhydride,  and  they  lose  their  activity  only  when  the  whole 
of  the  oxygen  is  replaced  by  carbonic  anhydride.  The  corpuscles  in 
blood  affected  by  splenic  fever  are  destroyed  by  ozone,  but  not  so  the 
bacillse,  which  retain  all  their  properties.  E.  W.  P. 
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Sprouting  Barley.  By  G.  Day  (Bied.  Centr.,  1881,  789).— Barley 
"when  sprouting  absorbs  more  oxygen  than  is  required  for  the  carbonic 
anhydride  produced,  and  the  quantity  absorbed  is  in  no  definite  ratio 
to  the  gas  given  out.  Carbonic  anhydride  and  water  are  eliminated 
in  the  proportion  of  1  mol.  CO2  to  1  mol.  H2O.  E.  W.  P. 

Development  of  Oats.  By  P.  P.  D^h^rain  and  Meyer  (Ann. 
Agronomiques,  7,  197 — 217). — Fourth  Year  of  Observation. — The  obser- 
vations made  in  1879  were  especially  directed  towards  the  solution  of 
the  questions: — (1)  Is  the  loss  of  dry  matter  sometimes  observed 
during  the  last  days  of  vegetation  an  accidental  or  a  regular  pheno- 
menon ?  (2)  Was  the  small  percentage  of  albuminoids  in  the  1878 
crop  (Ann.  Agronomiques,  5,  145)  due  to  exhaustion  of  the  soil  by 
carrying  four  successive  crops  of  oats  without  manure,  or  should  it  be 
attributed  to  the  influence  of  the  season  ? 

The  authors  show  that  the  apparent  loss  of  dry  matter  is  due  to 
irregular  ripening,  the  oats  which  ripen  earliest  falling  off  and  being 
lost,  and  that  there  is,  on  >the  contrary,  really  a  gain  of  dry  matter 
during  the  actual  ripening.  As  regards  the  second  question,  the 
poverty  of  the  1878  seed  in  nitrogen  was  due  to  a  temporary  exhaustion 
of  the  nitrates  in  the  soil  by  the  excessive  rain  of  1878,  the  1879 
harvest  not  showing  any  deficiency.  The  1878  harvest,  although  poor 
in  nitrogen,  rather  exceeded  that  of  1879  in  total  dry  weight;  the 
formation  of  carbohydrates  therefore  proceeded  without  check, 
although  the  plant  could  not  elaborate  its  normal  proportion  of 
albuminoids. 

Fifth  Year  of  Observation. — In  the  year  1880  the  experimental  crop 
of  oats  continued  to  increase  in  total  dry  weight  during  the  ripening 
of  the  grain-  thus  confirming  the  observations  of  1879,  and  showing 
that  the  losses  observed  in  1876  and  1878  were  accidental,  and  due  to 
the  character  of  the  seasons.  In  1876  and  1878,  in  which  the  harvest 
was  early,  there  was  a  notable  loss  in  dry  weight,  but  the  crop  was 
nevertheless  heavier  than  in  the  years  1877,  1879,  and  1880,  years  of 
late  harvest^,  during  which  there  was  no  loss  of  dry  matter. 

The  quantity  of  ash  contained  in  annual  plants  increases  with  their 
age:  the  oat-straw  contained  less  ash  in  1879  and  1880  than  in  1878, 
and  the  ash  contained  less  silica ;  this  deficiency  of  silica  is  probably 
to  be  attributed  not  to  the  exhaustion  of  soluble  silica  in  the  soil,  but 
to  the  fact  that,  1879  and  1880  being  late  seasons,  the  plants  had 
scarcely  finished  their  development  when  harvested. 

J.  M.  H.  M. 

Effect  of  Light  on  Transpiration  in  Plants.  By  0.  Comes 
(Bied.  Centr.,  1881,  789). — The  transpiration  of  water  is  affected  by 
light  as  well  as  by  the  other  physical  agencies  influencing  evaporation 
of  water,  therefore  plants  transpire  more  in  daylight  than  in  the  dark, 
and  the  amount  is  proportional  to  the  intensity  of  the  light,  the 
maximum  taking  place  shortly  after  midday,  and  those  parts  of  the 
plant  transpire  most  which  are  the  most  intensely  coloured,  and  only 
those  light  rays  produce  transpiration  which  are  absorbed. 
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Influence  of  Light  on  the  Respiration  of  Seeds  during 
Germination.  Bj  Pauchon  (Bied.  Centr.,  1881,  789). — The  amount 
of  carbonic  anliydride  exhaled  by  a  castor-oil  plant  growing  in  the 
dark  was  greater  than  that  from  one  in  the  light.  For  a  bean  plant 
in  the  dark,  the  ratio  CO2  :  0  was  one-third  less  than  that  for  the 
castor-oil  plant,  but  as  time  proceeded  the  ratio  approached  closer  to 
unity.  Comparing  the  ratios  obtained  with  the  same  plant  in  dark- 
ness and  light,  the  ratio  CO^  :  0  in  the  dark  exceeds  that  in  the  light 
by  a  quarter,  and  the  absolute  amount  of  carbonic  anhydride  exhaled 
is  less  in  the  light  than  in  the  dark.  The  results  obtained  are  con- 
sidered by  the  author  sufficient  to  account  for  the  formation  of 
asparagine.  E.  W.  P. 

Ripening  of  certain  Annuals.  By  P.  P.  Dfin^RAiK  and  E.  Brkal 
(^Ann.  Ayronoiiiiqaes,  7,  161 — 197). — The  experiments  described  in 
this  paper  were  undertaken  by  the  authors  with  a  view  to  decide 
the  question  as  to  whether  or  not  a  loss  in  total  dry  matter  is  a 
general  phenomenon  accompanying  the  ripening  of  annual  plants. 
The  general  conclusions  to  which  their  researches  have  led  are  summed 
up  as  follows  : — 

1.  The  alteration  in  dry  weight  which  annuals  undergo  during 
ripening,  enables  us  to  classify  them  in  three  groups . — 

(a.)  Plants  which  diminish  in  weight  soon  after  flowering,  and 
which  gradually  wither  and  die  {Colliiisia  bicolor^  Sitiapis 
nigra) . 

(i.)  Plants  which  diminish  in  dry  weight  during  the  ripening  of 
the  seed,  but  retain  sufficient  vigour  to  cause  a  renewal 
of  growth  afterwards  {EsclischoUzia  ccdifornica,  Belphiniuvi 
Ajacis,  Convolvulus  tricolor,  Clarkia  elegaiis). 

(c.)  Plants  which  continue  to  augment  in  weight  during  the  ripen- 
ing of  the  seed  {Sinapis  alba^  Silene  pendula,  Hesj^eris 
tuaritima,  Papaver  somniferuni). 

2.  The  diminished,  vitality  which  always  accompanies  the  ripening, 
even  when  no  loss  in  diy  weight  occurs,  appears  to  be  due  to  transport 
of  the  nitrogenous  matter  from  the  leaves  to  the  seeds,  determining 
the  withering  or  death  of  some  of  the  leaves. 

3.  The  diminution  of  the  total  mineral  matter  may  be  explained  by 
the  falling  off  of  some  of  the  leaves,  or  by  their  destruction  by  slow 
oxidation,  accompanied  by  dispersion  of  the  contained  minerals. 

4.  None  of  the  observed  facts  favour  the  hypothesis  of  a  return  of 
the  mineral  matters  to  the  soil  by  excretion  through  the  roots. 

J.  M.  H.  M. 
Influence  of  Light  on  the  Ripening  of  Grapes.  By  A.  L^vr 
(Ann.  Agronomiq^ues,  7,  230 — 238).  —  The  observations  made  on 
this  subject  by  the  author  in  1879  have  already  appeared  (Abstr.,  1881, 
930).  In  1880,  the  author  repeated  these  observations  on  a  larger 
scale,  and  with  certain  improvements  in  the  apparatus,  which  had  the 
efEect  of  rendering  the  conditions  of  temperature  still  more  nearly 
identical  in  the  case  of  the  clusters  exposed  to,  and  sheltered  from,  the 
light.     The  results  of  the  74  analyses  made  in  1880  entirely  confirm 
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those  already  published.  The  mean  percentage  of  sngar  in  the  grapes 
exposed  to  light  (37  analyses)  is  19'72,  and  of  acids  567  ;  in  the 
grapes  ripened  in  darkness  (37  analyses),  sugar  16'13,  acids  6*90. 
The  grapes  ripened  in  sunlight  thus  contain  3"59  per  cent,  more  sugar 
and  1'2'67  less  acids  than  those  ripened  in  darkness. 

J.  M.  H.  M. 

Chemical  Studies  on  the  Vegetable  Skeleton.  By  E.  Fe^my 
and  TJrbain  (Gompt.  rend.,  93,  926 — 931). — This  paper,  which  is  a 
continuation  of  the  numerous  investigations  of  Fremy  on  this  subject,^ 
gives  the  relative  proportions  of  the  various  substances,  viz.,  pectose 
and  its  derivatives,  cellulose,  paracellulose,  metacellulose,  vasculose, 
and  cutose,  which  are  contained  in  the  skeleton  of  different  plants. 
The  methods  of  estimation  depend  on  the  following  properties  of  these 
bodies  : — Pectose  is  dissolved  by  alkaline  carbonates,  and  is  reprecipi- 
tated  as  a  gelatinous  insoluble  precipitate  on  the  addition  of  hydro- 
chloric acid.  Cellulose  and  its  two  isomerides  dissolve  without 
coloration  in  concentrated  sulphuric  acid,  but  the  three  compounds 
differ  from  one  another,  in  that  cellulose  dissolves  immediately  in  an 
ammoniacal  solution  of  cupric  oxide  ;  paracellulose  dissolves  therein 
only  after  treatment  with  acids,  whilst  metacellulose  is  insoluble  in 
this  reagent,  but  is  easily  soluble  in  nitric  acid  or  in  hypochlorites. 
Vasculose^  the  chief  constituent  of  the  vessels  which  bind  together 
the  fibres  and  cells,  is  also  insoluble  in  ammoniacal  copper  solution 
after  treatment  with  acids,  and  withstands  for  a  long  time  the  action 
of  concentrated  sulphuric  acid,  but  is  quickly  attacked  by  such  oxidis- 
ing agents  as  chlorine,  hypochlorites,  nitric  acid,  chromic  acid,  and 
permanganate,  and  is  thereby  converted  into  resinous  substances  which 
are  soluble  in  alkalis  ;  it  is  also  dissolved  when  heated  with  caustic 
alkalis  under  pressure,  on  which  depends  the  preparation  of  wood 
and  straw  for  the  manufacture  of  paper.  Finally,  cutose,  which  foi'ms 
the  transparent  membrane  which  protects  those  organs  of  plants 
exposed  to  the  air,  differs  from  vasculose,  which  it  greatly  resembles  in 
other  respects,  in  the  fact  that  it  dissolves  in  dilute  caustic  alkalis 
even  under  ordinary  pressure.  All  parts  of  plants,  the  wood,  leaves, 
buds,  fruits,  &c.,  were  investigated.  The  wood  of  the  trunks  of 
various  trees  contained  as  follows  : — 

Cellulose  and 
Vasculose.       paracellulose. 

Poplar 18  64 

Oak 28  63 

Box 34  28 

Ebony 35  20 

Rock-wood 36  21 

Iron-wood    40  27 

The  amount  of  vasculose  increases,  therefore,  with  the  hardness  and 
density  of  the  wood.  The  parenchyma  of  elder-pith  contains  37  per 
cent,  cellulose,  38  per  cent,  paracellulose,  and  25  per  cent,  vasculose ; 
in  cork-wood  there  is  5  per  cent,  of  bodies  soluble  in  acids  and 
alkalis,  12  percent,  cellulose  and  paracellulose,  43  per  cent,  cutose,  and 
29  per  cent,  vasculose.     Ivy  leaves  contain   707" 7  parts  of  water  and 
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bodies  soluble  in  neutral  solutions,  240  parts  of  parenchyma  consisting 
of  cellulose  and  pectose,  17'3  parts  of  vessels  and  fibres  consisting  of 
vasculose  and  paracellulose,  and  35  parts  of  epidermis  consisting  of 
cutose  and  paracellulose.  The  petals  of  the  dahlia  contain  961*3  parts 
of  water  and  soluble  matter,  31"G3  parts  of  parenchyma  (cellulose  and 
pectose),  1'2  part  vasculose,  2*27  parts  paracellulose,  3*0  parts  cutose. 
The  epicarp  of  most  fruits,  as  of  apples  and  pears,  consists  of  three 
membranes,  of  which  the  outermost  consists  of  cutose,  the  middle  of 
vasculose,  and  the  innermost  of  paracellulose  ;  the  endocarp  is  similar 
in  composition  to  the  wood,  and  is  the  harder  the  more  vasculose  it 
contains.     Thus  in  the  shells  of  various  nuts  were  found : — 

Cellulose  and 
Vasculose.        paracellulose. 

Walnut 44  25 

Hazelnut 50  31 

Cocoa-nut 58  25 

Apricot  kernel 60  26 

Bankoul-nut    G2  14 

The  mesocarp  of  fruits  consists  chiefly  of  cellulose,  frequently 
accompanied  by  pectose,  the  vessels  of  the  mesocarp  chiefly  of  vascu- 
lose, and  the  stony  concretions  of  the  mesocarp  in  pears  of  a  mixture 
of  vasculose  and  cellulose.  The  perisperm  of  the  seed,  after  removal  of 
the  starch,  fat,  and  nitrogenous  substances,  consists  almost  entirely 
of  cellulose,  and  the  testa  of  a  mixture  of  cutose,  cellulose,  and  para- 
cellulose. The  tissues  of  fungi  contain  considerable  quantities  of 
metacellulose.  T.  C. 

Presence  of  Free  Fatty  Acids  in  Vegetable  Fats.  (Dingl. 
polyt.  J.,  242,454.) — Hofmann  found  traces  of  free  fatty  acids  in  human 
fat,  and  Rechenberg  obtained  similar  results  with  beef  and  pork  fat. 

No  direct  determinations  of  fatty  acids  in  vegetable  fats  have  been 
made.  Konig  and  Becke,  however,  conclude  from  glycerol  determi- 
nations that  vegetable  fats  consist  essentially  of  free  fatty  acids. 

Rechenberg  has  investigated  various  seed-oils  as  to  the  percentage 
of  free  fatty  acids.  The  following  table  gives  the  milligrams  of 
potassium  hydroxide  necessary  to  neutralise  100  grams  of  the  fats : — 


Seed. 

This  year's. 

Last 
year's. 

5to6 
years'. 

Over 

10 
years'. 

1. 

2. 

3. 

Common  white  turnip  (Brassica  rapa) 
Winter  rape  (S.  napus)    

133 
2137 
2070 

74 
138 

445 

36 
32 
324 
53 
142 
743 
913 

87 

87 

313 

167 

557 

205 
542 
676 
425 

— 

Gold  of  Pleasure  (Camelina  sativa)    . . 

Linseed  (Linum  usltatissimum)      

Radish  (Raphanus  sativus) 

2580 

Poppy  {Papaver  somntferum),  blue    .. 
»             ,)                     ).             white.. 

2060 

1  and  2  are  unripe  seeds,  3  partly  ripened  seeds. 


D.  B. 


422  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Composition  of  Duck- weed  (Lemna  triscula).  By  A.  Mayeb 
(Bied.  Centr.,  1881,  788). — This  plant,  which  grows  in  stagnant 
water,  is  recommended  as  a  material  for  composts :  it  contains — ■ 

Air-dry.  Wet. 

Water 8-5  94-3  per  cent. 

Albuminoids 23'8  1*8         „ 

Fat 3-9  0-2 

Fibre 9-0  0-6 

Soluble    carbohydrate  32*2  2*0         „ 

Asi 18-i{^^2p!"o7}        "         ■• 

E.  W.  P. 

Chemical  Nature  of  the  Cytoblast.  By  E.  Zacharias  {Bied. 
Centr.,  1881,  790). — The  cytoblast  or  cell-nucleus  consists  principally 
of  nucle'in.  It  is  distinguished  from  other  albuminoids,  not  only  by 
its  composition,  but  also  by  distinct  chemical  reactions. 

E.  W.  P. 

Physico-chemical  Changes  produced  in  Potato-starch  by  Boil, 
ing.  By  T.  Mageestein  {Bied.  Centr.,  1881,  791).— The  hydration  of  the 
starch  grains  may  vary,  the  difference  being  due  to  boiling  or  steaming, 
or  steaming  underpressure.  For  normal  hydration,  1  part  starch  to  5'5 
water,  is  sufficient.  The  space  occupied  by  the  hydrated  starch  is  less 
rather  than  greater  in  proportion  to  the  space  occupied  by  the  starch, 
together  with  the  hydrating  water.  E.  W.  P. 

New  Instances  of  Phosphorescence  in  Plants.  By  L.  Ceii^ 
(Gompt.  rend.,  93,  853). — Phosphorescent  light  has  been  recently 
noticed  by  the  author  to  be  emitted  by  the  following  plants : — Tro- 
poeolum  majus,  Agaricus  olearius,  Auricularia  phosjphorea,  Polyporus 
citrinus.  The  rhizomorphs,  or  vegetative  apparatus  of  many  mush- 
rooms, are  also  phosphorescent,  and  are  common  in  mines.  He  also 
mentions  Bhizomorpha  setiformis  and  a  peculiar  kind  of  rhizomorpha, 
which  he  has  found  within  branches  of  elder,  where  they  are  developed 
between  the  wood  and  the  pith.  Xylaria  polymorpha  was  also  found 
emitting  a  faint  white  light,  a  circumstance  not  before  noted  in  a 
plant  of  this  kind.  The  phosphorescence  of  Bhizomorpha  and  Xylaria 
is  attributed  by  the  author  to  the  respiration  of  the  conidiophores. 

R.  R. 

Contributions  from  the  Experimental  Station  at  Halle  on 
Fodder.  By  M.  Maecker  (Bied.  Centr.,  1881,  762— 766).— New 
analyses  of  various  fodders  show  that  caution  must  be  exercised  when 
employing  the  mean  analytical  composition  of  grains,  &c.,  as  so  many 
circumstances  tend  greatly  to  alter  their  composition,  and  that  the 
published  means  can  be  safely  made  use  of  only  when  the  crop  is  in 
good  condition  and  has  been  well  nourished.  Analyses  of  hay  are 
given,  showing  the  influence  of  weather  and  manuring  on  its  compo- 
sition. E.  W.  P. 

Cultivation  of  Cock's-foot  Grass  (Dactylis  Glomerata),  in 
Saxony.     By  F.  Nobbe  {Bied.  Centr.,  1881,  771 — 773). — Examination 
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of  various  samples  of  the  above  grass,  purchased  for  sowing  In  Saxony, 
showed  great  variations  in  the  weight  of  the  seeds,  in  their  germinat- 
ing power,  and  in  the  purity  of  the  sample,  there  being  always  a  mix- 
ture of  other  seeds,  sand,  &c.  The  author  considers  that  it  would  be 
greatly  advantageous  to  the  cultivator  if  more  care  wore  taken  in  the 
preparation  of  the  samples  of  grass  seeds  for  cultivation.  The  same 
remarks  apply  to  the  samples  of  Foa  pratensis.  E.  W.  P. 

On  Fodder  Cabbages.  By  H.  Leizour  and  Nivf.t  (Ann. 
Agronoviiques,  7,  307 — 316). — Experiments  were  undertaken  by  the 
authors  to  determine  the  relative  yield  and  nutritive  value  of  the  dif- 
ferent varieties  of  cabbage  cultivated  as  fodder  crops  in  Brittany.  The 
principal  results  are  embodied  in  the  annexed  table : — 


Yariety. 

Remarks. 

Yield  per 
hectare. 

Observations. 

Kilos. 

1.   Spreading  Poitou  (Vil- 

Very  much  branched 

26,704 

27  -45  p. 

c.  frozen. 

morin  s  seed) 

2.  Thousaud-headed 

More  branched  than 
the  preceding 

26,074 

15-29 

)> 

3.  Flanders  or  Red  Cavalier 

Resisted  cold  well    . . 

22,037 

1-17 

4.  Spreading  Poitou  (seed 

— 

18,626 

23-56 

>i 

grown  at  the  school) 

5.  Cavalier  or  Cow  Cabbage 

Gk>od    cropper ;     not 
much    Ejected    by 

17,724 

2-74 

>i 

cold 

6.  Red  (Moellier  rouge)    . . 

— 

17,131 

34-47 

„ 

7.  White   {Moellier  blanc) 

Succulent;  not  hardy 

14,420 

39-21 

i> 

The  first  cutting  of  leaves  was  made  September  24th,  and  the  second 
November  20th.  The  yield  per  hectare  includes  the  stumps.  The 
minimum  temperatui-e  was  —9°  C,  on  January  2l8t  and  22nd. 
Analyses  of  tlie  stems  and  leaves  of  all  the  above  crops  are  given  in 
the  authors'  paper.  In  the  following  table  they  are  classified  accord- 
ing to  the  total  albuminoids  (N  X  6-25)  yielded  per  hectare  by  the 
stems  and  leaves  together  : — 


Variety. 

Albuminoids  per  cent, 
of  dry  matter. 

Total 
albuminoids 
per  hectare. 

Kilos. 

Leaves. 

Stems. 

1.  Thousand -headed  

28-24 
24-80 
23-34 
12-26 
20-60 
21-80 
27-30 

11-47 
13-57 
11-97 
13-23 
13-55 
15-44 
13-69 

911,274 
815,546 

2.  Poitou  (VUmorin) 

3.        ,,        (Lezardeau)    

702,939 

4.  Flanders 

659,189 

5.  Cavalier    

608,128 
525,306 

6.  Moellier  blanc 

7.  Moellier  rouge 

501,951 
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The  authors'  analyses  show  that  the  cabbage  is  richer  in  nitrogenons 
substances  than  has  hitherto  been  supposed,  and  that  its  nutritive  value 
and  "  albuminoid  ratio "  are  therefore  greater  than  those  generally 
given. 


J.  M.  H.  M. 


Value  of  Different  Varieties  of  Sugar-beet.  By  M.  Marcker 
(Bied.  Centr.,  1881,  773). — Tables  of  the  amount  of  sugar,  &c.,  pro- 
duced by  different  kinds  of  sugar-beet.  E.  W.  P. 
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Use  of  Palladium  for  Absorbing  the  Hydrogen  set  free  in 
Sealed  Tubes  during  certain  Reactions.  By  A.  Tchirikoff 
(Journ.  Jiuss.  Chem.  Soc,  1881,  47 — 4-8). — On  placing  palladium  wire 
in  a  sealed  tube,  in  the  lower  part  of  which  zinc  was  acted  on  by  hydro- 
chloric acid,  all  hydrogen  was  absorbed.  Again  on  heating  the  alloy 
PdjH,  all  the  hydrogen  was  set  free.  The  author  recommends  this  as 
a  process  for  the  preparation  and  storage  of  perfectly  pure  hydrogen 
for  eudiometric  purposes.  B.  B. 

On  the   Constancy   of  Thiosulphate   Solutions.    By   S.   U. 

Pickering  (Chem.  News,  44,  277 — 279). — The  strength  of  the  solu- 
tions was  found  thus  : — A  given  volume  of  a  standard  potassium 
dichromate  solution  was  treated  with  definite  quantities  of  potassium 
iodide  and  hydrochloric  acid.  A  certain  volume  of  the  thiosulphate 
solution,  sufficient  to  be  very  nearly  equivalent  to  the  liberated  iodine, 
was  then  added,  and  the  small  quantity  of  iodine  whicli  still  remained 
free  was  determined  by  a  standard  solution  of  thiosulphate,  the  strength 
of  which  had  been  previously  ascertained.  Corrections  for  acid  added 
and  temperature  were  made  as  previously  directed  {Chem.  Soc.  J.,  1880, 
128).  It  is  shown  that  it  will  keep  perfectly,  provided  no  organic 
matter  be  present  in  the  water  used  for  making  the  dichromate  solu- 
tion. All  the  solutions  were  approximately  decinorraal.  Two  series 
of  experiments  were  made  on  sodium  thiosulphate.  The  following  are 
the  end  results,  the  strength  of  the  freshly  prepared  solution  being 
calculated  to  lOO'O,  and  the  others  in  proportion : — 

Strengtli  after  365  days. 

( >. ^ 

I.  TI. 

Solution  in  white  bottle  in  diffused  daylight      98  60       97-50 
blue  „  „  98-75       9814 

„  „      the  dark 98-94      99*86 

(after  5  days) 
„  ,,  „      diffused  daylight, 

a  trace  of  potash  added 98'84  — 

Solution  in  blue  bottle  in  diffused  daylight, 
6  grams  ammonium   carbonate   per   litre 

added   95-95  — 

Solution  in  blue  bottle   in  strong  daylight 

and  sunlight,  after  421  days —         92-37 
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The  difference  in  the  first  two  (No.  II)  is  due  to  the  bottles  being 
nearly  empty  at  the  finish  of  the  experiments,  and  the  consequent 
action  of  the  air.  Tliis  action  is  shown  by  experiments  on  a  solution 
of  potassium  thiosulphate ;  after  365  days,  its  strength  had  decreased 
to  98' 75,  i.e.,  1*25  per  cent.,  but  during  another  three  months,  the 
bottle  being  now  nearly  empty,  it  decreased  to  960,  i.e.,  a  loss  of 
2*75  per  cent.  Two  other  samples  of  potassium  thiosulphate  solution, 
the  one  in  a  blue,  the  other  in  a  white  glass  bottle,  exposed  to  diffused 
daylight,  had,  after  365  days,  the  strengths  98*16  and  9804.  In  con- 
clusion, the  solution  should  be  kept  in  a  bottle  of  blue  glass,  or  pre- 
ferably in  the  dark,  and  should  be  protected  as  much  as  possible  from 
the  air.  A  very  small  quantity  of  potash  may  be  added  with  advan- 
tage, in  accordance  with  the  experience  of  A.  V.  Harcourt,  but  the 
addition  of  ammonium  carbonate,  as  recommended  by  Rose,  is  decidedly 
injurious.  H.  B. 

Estimation  of  "  Plaster"  in  Wines,  By  E.  Houdaed  (Bull  Soc. 
Chim.  [2],  36,  546 — 547). — The  apparatus  required  consists  of  ten  test- 
tubes,  in  two  rows  of  five  each,  a  25  c.c.  pipette,  graduated  in  5  c.c,  and  a 
burette,  graduated  in  five  divisions  in  such  a  way  that  each  division  is 
0"5  c.c.  larger  than  the  preceding  one.  5  c.c.  of  the  wine  to  be  tested  are 
ran  from  the  pipette  into  each  of  the  first  row  of  test-tubes,  and  Marty's 
standard  solution  (10  c.c.  =  O'l  gram  potassium  sulphate)  is  then  added 
in  such  a  way  that  a  quantity  cori"esponding  to  the  first  division  (0'5  c.c.) 
is  added  to  the  first  tube,  a  quantity  corresponding  to  the  second  divi- 
sion (10  c.c.)  to  the  second  tube,  and  so  on.  Boil,  filter  the  contents 
of  each  tube  into  the  corresponding  tube  of  the  second  row,  and  then 
add  a  drop  of  the  standard  solution  to  each  tube,  and  observe  in  which 
a  slight  turbidity  is  produced.  If  a  turbidity  is  produced,  for  example, 
in  tube  No.  2,  but  not  in  No.  3,  then  the  wine  contains  more  than 
2  grams  potassium  sulphate  per  litre,  but  less  than  3  grams.  With 
practice  the  amount  of  sulphate  may  be  rapidly  estimated  to  within 
0-25  gram  per  litre.  C.  H.  B. 

Electrolytic  Estimations  and  Separations.  (Bingl.  polyt.  /., 
242,  440—444.) 

Cobalt. — On  treating  a  solution  of  a  salt  of  cobalt  with  an  excess  of 
potassium  oxalate,  and  subjecting  the  clear  solution  to  electrolysis,  the 
red  coloration  is  rendered  dark-green,  which  colour  diminishes  in 
intensity  as  cobalt  is  separated  metallically  on  the  negative  electrode. 
A  better  and  quicker  separation  of  the  metal  is  effected  by  replacing 
the  potassium  oxalate  by  the  ammonium  salt.  By  exposing  the  hot 
solution  to  the  electric  current,  cobalt  is  obtained  in  the  form  of  a 
firmly  adhesive  coating  of  a  grey  colour. 

Nickel. — The  determination  of  nickel  may  be  conducted  in  a  similar 
manner,  the  metal  adhering  firmly  to  the  electrode  in  the  form  of  a 
grey  coating. 

Jron. — This  metal  separates  as  a  shining,  steel-grey,  firmly  adhesive 
mass.  The  reduced  iron  may  be  exposed  to  the  air  for  days,  without 
showing  signs  of  oxidation. 
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Zinc  separates  witla  a  dark-grey  colour,  the  metal  being  soluble  in 
dilute  acids  with  difficulty. 

Manganese  is  completely  precipitated  by  converting  it  into  the  soluble 
double  compound  (by  the  addition  of  an  excess  of  potassium  oxalate), 
and  passing  an  electric  current. 

Bismuth  does  not  adhere  to  the  electrode  as  firmly  as  the  above- 
mentioned  metals  :  hence  it  is  necessary  to  use  a  very  large  surface  for 
the  deposition,  in  order  to  avoid  any  loss  of  metal  on  subsequently 
washing  the  mass  with  water,  alcohol,  and  ether. 

Lead. — The  electrolytic  determination  of  this  metal  cannot  be  recom- 
mended, owing  to  the  rapid  oxidation  of  the  deposited  metal. 

Copper  separates  from  the  double  salt  of  ammonium  oxalate  very 
readily.  An  excess  of  oxalate  should  be  present,  and  a  strong  current 
used. 

Cadmium  and  ammonium  oxalates  when  subjected  to  electrolysis, 
precipitate  cadmium  as  a  grey  coating,  which  adheres  sufficiently  to  the 
electrode  to  allow  of  its  being  washed  without  loss. 

Tin  separates  from  its  hydrochloric  acid  solution  as  readily  as  from 
the  double  salt  of  ammonium  oxalate,  in  the  form  of  a  fine  silver-grey 
layer. 

Antimony  separates  from  its  hydrochloric  acid  solution  in  the  metallic 
state,  but  does  not  adhere  firmly  to  the  electrode.  The  reduction  is 
facilitated  and  the  separation  effected  more  completely  by  treating  the 
solution  with  sulphuretted  hydrogen,  neutralising  with  ammonia,  and 
adding  ammonium  sulphide.  The  precipitate  produced  has  a  light 
grey  colour,  and  adheres  firmly  to  the  electrode. 

Arsenic  cannot  be  separated  quantitatively  by  electrolysis. 

For  the  separation  of  iron  and  manganese,  the  solution  of  iron,  man- 
ganese, and  ammonium  oxalate  is  subjected  to  electrolysis.  However, 
the  separation  of  both  metals  is  successful  only  when  the  formation  of 
manganese  dioxide  is  prevented  until  the  greater  part  of  the  iron  has 
been  deposited,  which  is  accomplished  either  by  the  addition  of  sodium 
phosphate,  or  by  using  a  large  excess  of  ammonium  oxalate. 

Quantitative  Sep)aration  of  Iron  and  Aluminium. — By  subjecting  the 
solution  of  iron-ammonium  and  aluminium -ammonium  oxalate,  treated 
with  excess  of  ammonium  oxalate,  to  electrolysis,  iron  first  separates 
on  the  negative  electrode,  in  the  form  of  a  firmly-adhering  layer, 
whilst  aluminium  oxide  remains  in  solution  so  long  as  the  quantity  of 
ammonium  oxalate  is  greater  than  the  quantity  of  ammonium  carbonate 
produced.  D.  B. 

Investigation  of  Iron  and  Iron  Ores.  (Dingl.  polyt.  J.,  242, 
435 — 439.) — For  the  determination  of  ferric  oxide  in  iron  ores, 
Pszczolka  recommends  the  titration  method  with  sodium  thiosulphate 
and  potassium  iodide,  the  process  which  he  adopts  being  described 
more  minutely  in  the  original  paper. 

Referring  to  the  potassium  permanganate  method,  Sorge  mentions 
that  it  is  not  absolutely  necessary  to  dissolve  the  iron  ores  in  sulphuric 
acid,  which  frequently  gives  rise  to  imperfect  solution,  but  that  accu- 
rate results  are  obtained  in  the  presence  of  a  small  quantity  of  free 
hydrochloric  acid,  provided  that  largely  diluted  and  cold  solutions  are 
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Operated  on.  Sorge  recommends  titrating  the  ferric  oxide  with 
stannous  chloride  and  iodine,  the  method  which  he  proposes  to  adopt 
being  rapid  in  execution,  and  enabling  the  worker  to  use  a  concentrated 
hydrochloric  acid  solution  of  the  iron-ore. 

For  the  determination  of  silicon  in  pig-iron  and  steel,  Brown  and 
Shimer  dissolve  1  gram  of  the  metal  in  25  c.c.  nitric  acid  (sp.  gr,  1-2), 
and  add  25  to  30  c.c.  of  dilute  sulphuric  acid  (1  in  3).  The  nitric 
acid  is  expelled  by  evaporation,  the  residue  taken  up  with  water, 
filtered  hot,  and  the  separated  silicic  acid  washed  with  hot  water. 

D.  B. 

Carbohydrate  from  the  Chemically  combined  Carbon  in 
Cast-iron,  and  the  Estimation  of  that  Carbon  in  Cast-iron, 
Wrought-iron,  and  Steel.  By  J.  A.  Zahldsky  {Jour.  Buss.  Cliem. 
Soc,  1882,  3). — On  treating  Swedish  "  spiegeleisen,"  free  from  man- 
ganese, graphite,  sulphur,  or  phosphorus,  and  containing  4"104  per 
cent,  of  combined  carbon  and  0"23  per  cent,  of  silicon,  with  cupric 
chloride  (a  mixture  of  copper  sulphate  and  sodium  chloride),  the 
combined  carbon  is  converted  into  and  separated  as  a  dark-brown 
body,  having  the  composition  of  a  carbohydrate.  The  analysis  coi*- 
responds  with  the  formula  CuHgOa,  and  a  similar  body  was  obtained 
on  decomposing  cast-iron  by  chloride  of  silver  or  by  electrolysis.  On 
gently  heating  it  with  common  nitric  acid,  the  carbohydrate  is  converted 
into  a  cinnamon-red  nitro-compound,  easily  soluble  in  nitric  acid. 
This  explains  the  red  colour  of  the  nitric  acid  solution  of  cast-iron 
when  the  combined  carbon  is  estimated  by  Eggertz's  colorimetric 
method.  The  compound  contains  53"  71  C,  2'95  H,  2"90  N,  and 
40'44  O  (by  difference).  A  nitro-compound  of  different  composition 
was  obtained  in  a  similar  way  from  Bessemer  steel.  The  author 
obtained  halogen-derivatives  of  the  above  carbohydrate,  e.g.,  the 
iodine  compound,  CeoHsglOis. 

For  the  determination  of  combined  carbon  in  cast-iron,  wrought- 
iron,  and  steel,  the  metal  is  dissolved  in  a  solution  of  copper  sulphate 
and  sodium  chloride.  The  precipitated  copper  is  dissolved  either  in 
the  same  liquid  or  in  ferric  chloride.  The  combustible  part  of  the 
residue  contains  65  to  72  per  cent,  of  combined  carbon,  according  to 
the  purity  of  the  metal.  As  the  result  of  many  analyses,  the  author 
gives  the  following  coefficients  for  carbon  in  that  residue : — 0"715  for 
" Spiegel,"  free  from  manganese;  0*685  for  manganese- sp i egel ;  0'70 
for  white  iron  and  pure  grey  iron;  0*655 — 0*675  for  different  kinds  of 
soft  steel ;  0*675  for  hard  steel ;  0*690  for  wrought-iron.  The 
coefficients,  0*67  for  all  kinds  of  steel  and  iron,  and  0*70  for  all  kinds 
of  "  spiegeleisen,"  may  be  used  as  approximately  true.  The  author 
considers  his  method  more  accurate  and  practicable  than  Eggertz's 
iodine  process.  B.  B. 

Solubility  of  Silver  Chloride  in  Water.  By  J.  P.  Cooke 
(Chem.  News,  44,  234 — 236). — During  the  analysis  of  antimonious 
chloride,  it  was  noticed  that  on  adding  the  washings  (warm  water)  of 
the  silver  chloride  precipitate  to  the  filtrate,  it  became  turbid.  This 
solubility  of  silver  chloride  has  been  examined  by  Stas,  whose  results 
the  author  confirms  and  extends.     The  chloride  is  most  soluble  when 
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flaky,  but  on  continued  washing  with  hot  water  it  becomes  pulverulent 
and  insoluble.  1^  grams  of  silver  chloride  washed  with  about 
60  litres  of  boiling  water  loses  about  15  per  cent,  of  its  weight,  only 
about  1  mgrm.  becoming  reduced.  The  same  result  is  obtained  on 
using  acidified  water,  viz.,  from  5 — 200  c,c.  of  nitric  acid  (g  =  1'355) 
per  litre.  If  the  wash- water  contains  a  little  silver  nitrate,  its  solvent 
action  is  diminished,  and  with  1  decigram  per  litre  is  nil. 

A  wash- water  just  acidified  with  hydrochloric  acid  has  a  greatly 
diminished  solvent  action,  but  the  latter  cannot  thus  be  entirely  cor- 
rected. That  the  water  acts  simply  as  a  solvent  is  shown  by  a  con- 
siderable portion  separating  out  on  cooling,  and  this  in  most  minute 
cubes.  It  was  found  that  1  litre  of  boiling  water  shaken  or  boiled 
for  one  hour  with  an  excess  of  precipitated  silver  chloride  gave  with 
silver  nitrate  0"0020,  and  with  hydrochloric  acid  0*0009  gram  of  pre- 
cipitate. To  show  the  influence  of  this  solubility,  two  series  of  four 
determinations  of  the  chlorine  in  antimony  chloride  were  made,  wash- 
ing in  the  first  with  boiling  distilled  water,  in  the  latter  with  hot 
water  containing  O'Ol  per  cent,  silver  nitrate,  finally  washing  with 
cold  water  only.  1st  series,  mean  per  cent,  of  chlorine  46*422,  with 
maximum  difference  from  mean  0*047 ;  2nd  series,  46"634,  with 
a  maximum  difference  from  mean  of  0*0 1 7  ;  difference  between  means 
of  two  series  0*212.  By  this  simple  device,  the  advantages  of  washing 
with  hot  water  may  be  secured,  whilst  its  solvent  action  is  prevented. 
The  effect  of  this  solvent  action  on  the  author's  recent  determination 
of  the  atomic  weight  of  antimony  is  discussed.  The  solubility  of 
silver  bromide  is  almost  too  small  to  allow  of  its  estimation ;  in  cold  or 
tepid  water  it  is  practically  insoluble,  but  in  boiling  water  is  not  more 
soluble  than  silver  chloride  is  in  cold  water.  For  the  determination  of 
atomic  weights,  the  analysis  of  a  bromide  can  be  much  more  accurately 
carried  out  than  that  of  a  chloride.  H.  B. 

Electrolytic  Determination  of  Copper  and  the  Formation 
and   Composition  of  so-called  Allotropic  Copper.      By  J.  B. 

Mackintosh  (Chein.  News,  44,  279 — 281). — When  the  copper  is  pre- 
cipitated from  a  nearly  neutral  solution  of  the  nitrate  in  presence  of  a 
small  quantity  of  an  organic  acid,  the  results  obtained  are  always 
higher, — on  the  average  1*25  per  cent., — than  when  a  solution  of  the 
nitrate  is  used.  This  excess  is  due  to  the  reduced  metal  containing 
carbon,  hydrogen,  and  nitrogen,  viz. : — 

C.  H.  N.  Cu. 

0-74— 0*95     0*06—0*12     0*19—0*20     96*85  =  about  9800. 

The  remaining  2  per  cent,  is  probably  oxygen  ;  but  no  cuprous  oxide 
is  present.  Allotropic  copper  prepared  according  to  Schiitzenberger's 
method  by  the  electrolysis  of  the  acetate,  was  found  to  contain  C  per  cent. 
0*42 — 0*47,  and  H  per  cent.  0*09 — 010  ;  this  copper  is  very  porous  and 
brittle,  and  on  standing  or  warming  to  100°  in  the  air,  it  absorbs  over 
2  per  cent,  of  oxygen,  and,  according  to  Schiitzenberger,  contains 
5 — 10  per  cent,  of  cuprous  oxide.  The  metal  prepared  from  a  solution 
of  the  nitrate  containing  citric  acid,  &c.,  is  quite  stable  in  the  air. 
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Considering  the  fine  state  of  division  of  the  "  allotropic "  copper 
and  the  presence  of  organic  compounds  therein,  the  author  thinks 
that  the  anomalous  reactions  can  be  sufficiently  explained  without 
assuming  the  existence  of  a  new  form.  Also  the  deposition  of  the 
copper  for  analytical  purposes  must  take  place  from  the  solution  of 
the  sulphate,  and  not  from  the  nitrate  with  addition  of  organic 
substances.  H.  B. 

Detection  of  Pusel-oil  in  Spirit.  By  A.  Jobrisow  (Bied.  CerUr., 
1881,  791).— One-tenth  por  cent,  of  fusel-oil  can  be  detected  in  spirit 
by  the  addition  of  10  drops  of  colourless  aniline,  and  2  to  3  drops  of 
sulphuric  acid,  to  10  c.c.  of  the  spirit :  a  red  coloration  is  produced.  If 
less  than  01  per  cer\t  is  present,  then  a  greater  quantity  of  the  spirit 
must  be  shaken  up  with  chloroform,  and  the  test  applied  to  the  residue 
after  evaporation  of  the  chloroform.  E.  W.  P. 

Detection  of  Starch-sugar  Syrup  mixed  with  Sugar-house 
Molasses.  By  P.  Casamajok  (Chem.  News,  44,  265). — A  quantity  of 
the  syrup  is  stirred  with  three  times  its  volume  of  strong  methyl 
alcohol  (93^°  Gay-Lussac's  alcohometer).  A  genuine  sugar-house 
syrup  when  treat(ul  in  this  way  will  dissolve  with  the  exception  of  a 
very  slight  turbidity,  which  remains  suspended ;  if,  however,  it  con- 
tains any  admixture  of  starch-sugar  it  is  very  turbid,  and  when  left  at 
rest  separates  into  two  layers,  the  lower  being  a  thick  viscous  deposit 
containing  the  glucose  syrup.  Some  thin  syrups  when  treated  in  this 
way  deposit  hard  sugar  crystals,  which,  however,  cannot  be  confounded 
with  the  above.  Ethyl  alcohol  of  the  above  strength  cannot  be  used, 
as  genuine  syrup  does  not  dissolve  in  it.  The  adulteration  may  also 
be  detected  by  combining  the  determinations  of  sp.  gr.  and  of  rotary 
power,  or  of  reduction  with  the  copper  test.  H.  B. 

Action  of  Gluconic,  Saccharic,  Lactonic,  and  Mucic  Acids 
on  an  Alkaline  Copper  Solution.  By  H.  Kiliani  (Ber.,  14, 
2529 — 2530). — Fehling's  solution  is  not  reduced  by  gluconic,  saccharic,, 
lactonic,  or  mucic  acids.  W.  C.  W. 

Estimation  of  Free  Acids  in  Animal  and  Vegetable  Fats.. 
By  F.  Stohmann  (,/.  pr.  Chem.,  24,  506— 512).— The  author  finds 
Burstyn's  method  inefficient.  It  consists  in  shaking  the  fat  with  an 
equal  (or  double)  volume  of  90  per  cent,  alcohol ;  the  acids  are  sup- 
posed to  be  takeu  up,  and  the  oil  to  be  left  perfectly  free  from  acid. 
In  this  paper  it  is  shown  that  the  oil  retains  a  considerable  quantity 
of  acid  even  after  repeating  the  treatment  with  alcohol  six  times  ;  and 
further,  that  this  residual  oil  (or  an  oil  poor  in  acids)  will  even  absorb 
stearic  acid  from  its  alcoholic  solution  when  shaken  with  it.  The 
undermentioned  modification  of  F.  Hofmann's  method  is  recommended 
as  efficient :  to  10  grams  of  oil  (or  solid  fat,  dissolved  in  ether),  100  c.c. 
of  96  per  cent,  alcohol,  of  known  acidity,  is  added  :  the  whole  is 
then  titi-ated  with  standard  barium  hydrate  solution  (7  grams  Ba(0H)3 
to  1  litre),  a  few  drops  of  a  neutral  solution  of  rosolic  acid  being  used. 
as  indicator.  D.  A.  L. 
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Examination  of  Turkey-red  Oil.  (Dingl.  polyt.  J.,  242,  454.) 
— To  determine  the  percentage  of  fatty  acids,  Briihl  agitates  50  grams 
of  the  oil  to  be  examined  with  20  grams  dilute  sulphuric  acid  (1  in  10), 
and  extracts  the  sulpho-ricinoleic  acid  with  30  c.c.  ether:  619  per 
cent,  of  this  acid  was  obtained.  D.  B. 

Supposed  Reagent  for  Distinguishing  Ptomaines  from 
Vegetable  Alkaloids.  By  P.  Spica  (Gazzetta,  U,  486—487).— 
Brouardel  and  Boutmy  have  proposed  to  use  potassium  ferricyanide 
to  distinguish  between  ptomaines  and  the  natural  alkaloids,  stating 
that  it  is  reduced  by  the  former,  but  not  by  the  latter.  The  author, 
however,  shows  that  the  ferricyanide  is  reduced  by  many  of  the 
vegetable  alkaloids,  such  as  strychnine,  brncine,  veratrine,  nicotine, 
conine,  morphine,  and  narceine.  With  atropine,  quinine,  and  cinchoni- 
dine,  the  reduction  takes  place  slowly,  and  is  but  feeble. 

C.  E.  G. 

Titration  of  (Enolin  and  CEnotannin  in  Wine.  By  F.  Jean 
(^Compt.  rend.,  93,  966 — 969). — The  colouring  matter  of  wine,  like 
tannic  acid,  decolorises  iodine  solution,  100  parts  of  tannin  cor- 
responding to  61'7  parts  of  the  colouring  matter  (oenolin).  On  this 
fact  the  author  bases  a  method  for  the  titration  of  the  colouring  matter 
in  red  wine. 

3 — 5  c.c.  of  a  saturated  solution  of  sodium  bicarbonate  are  added  to 
10  c.c.  of  the  wine,  and  the  latter  titrated  with  iodine.  The  end  of 
the  reaction  is  indicated  by  a  method  described  in  the  paper.  The 
colouring  matter  from  another  portion  of  the  wine  is  then  extracted 
with  ether,  and  the  dissolved  oenotannin  titrated  with  iodine.  The 
difference  between  the  quantity  required  in  the  first  and  second  opera- 
tion gives  the  oenolin.  Wines  coloured  artificially  with  campeachy, 
cochineal,  &c.,  which  also  act  upon  iodine  solution,  should  be  treated 
with  tannin  (0*1  gram  to  10  c.c),  whei'eby  the  colour  of  the  wine 
becomes  considerably  brighter.  T.  C. 


Technical   Chemistry. 


Dowson's  Apparatus  for  making  a  Cheap  Gas  for  Gas 
Motors.  {Dingl.  polyt.  /.,  242,  449.) — By  means  of  the  following 
apparatus,  a  powerful  gas  of  regular  constitution  is  said  to  be  pro- 
duced : — The  retort  or  generator  consists  of  a  vertical  iron  cylinder, 
which  is  covered  internally  with  a  bad  conductor  of  heat,  so  as  to 
avoid  loss  of  heat  and  oxidation  of  the  metal.  At  the  bottom  of  this 
cylinder  there  is  a  grate  to  receive  the  fire,  under  which  a  closed 
chamber  is  placed.  Into  this  a  stream  of  superheated  steam  passes, 
carrying  with  it  a  continuous  current  of  air.  The  steam  pressure 
forces  this  mixture  of  steam  and  air  upwards  through  the  red-hot 
fuel ;  thus  the  combustion  is  maintained  and  the  steam  decomposed. 
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The  evolution  of  gas  in  the  generator  is  constant,  and  the  qaality 
•of  the  gas  regular.  The  gas  obtained  is  a  mixture  of  hydrogen, 
carbonic  oxide,  and  nitrogen,  with  a  small  percentage  of  carbonic 
acid,  which  has  escaped  decomposition.  It  is  best  to  use  anthracite 
coal  as  fuel.  For  gas  motors,  it  is  not  requisite  to  purify  this  gaseous 
mixture.  The  gas  burns  with  a  smokeless  flame  and  deposits  no 
soot.  D.  B. 

Preser^dng  Wood  by  means  of  Copper  Snlphate.  (Diyiyl. 
pohjt.  /.,  242,  444 — 440). — Do  LafoUye  describes  Boucherie's  method 
of  preserving  wood  by  forcing  a  solution  of  copper  sulphate  into  the 
timber,  especially  with  reference  to  the  preservation  of  telegraph 
poles  cut  from  resinous  wood.  A  series  of  experiments  was  made 
with  a  view  of  determining  the  change  which  copper  sulphate  suffers 
when  injected  into  green  wood,  seasoned  wood,  and  wood  in  different 
stages  of  decay.  Green  wood  absorbs  large  quantities  of  copper  sul- 
phate, which  gradually  disappears  on  using  the  wood  without  altering 
its  constitution.  This  observation  leads  to  the  assumption  that  the 
free  salt  per  se  is  not  the  preserving  medium,  but  that  the  antiseptic 
action  is  brought  about  by  a  certain  quantity  of  copper  sulphate 
having  combined  with  the  wood  cells.  This  circumstance  does  not 
apply  to  wood  in  a  partial  state  of  decay ;  such  wood  when  used  not 
merely  loses  all  its  free  copper  sulphate,  but  the  quantity  of  com- 
bined salt  diminishes  in  accordance  with  the  progress  of  the  process 
of  decomposition.  As  to  the  preservation  of  telegraph  poles,  it  is 
mentioned  that  young  trees  are  more  easily  and  efficaciously  preserved 
than  older  trees.  D.  B. 

Preparation  of  Chlorates.  (Diugl  polyt.  J.,  242,  454.) — On 
decomposing  the  product  of  the  action  of  chlorine  on  milk  of  lime  with 
potassium  chloride,  part  of  the  potassium  chlorate  on  crystallisation 
remains  in  the  calcium  chloride  mother-liquor,  and  cannot  be  reco- 
vered. Pechiney  diminishes  this  loss  by  removing  the  greater  portion 
of  calcium  chloride  previously  to  the  decomposition  with  potassium 
chloride.  This  is  effected  either  by  concentrating  the  solution  and 
crystallising  out,  or  adding  calcium  oxide.  It  is  best  to  use  both 
methods  one  after  the  other.  On  heating,  basic  chlorides  are  obtained, 
which  are  separated  from  the  liquor.  They  contain  large  quantities 
of  calcium  chlorate,  and  are  decomposed  by  hot  water.  The  solution 
of  calcium  chloride  and  chlorate  is  then  evaporated,  after  the  separa- 
tion of  the  lime.  This  mixture  is  capable  of  yielding  larger  quantities 
of  potassium  chlorate  than  the  ordinary  method.  For  the  preparation 
•of  sodium  chlorate,  sodium  sulphate  is  used,  the  calcium  oxide  re- 
maining in  solution  being  separated  with  sodium  hydroxide. 

D.  B. 

Extraction  of  Metallic  Zinc  from,  its  Solution  by  Aid  of 
the  Electric  Current.  (Dingl.  polyt.  /.,  242,  390.) — According  to 
Luckow,  the  form  in  which  the  separation  of  metallic  zinc  takes  place 
when  an  electric  current  is  passed  through  a  neutral  solution,  depends 
on  the  concentration  of  the  latter  and  the  power  of  the  electric 
current.     With  an  increase  of  both,  the  reguline  form  of  the  separated 

2^2 


432  ABSTRACTS   OF  CHEMICAL  PAPERS. 

metal  is  transformed  more  and  more  into  the  granular  and  even  fine- 
grained form,  the  size  and  distance  of  the  poles  being  the  same  in  all 
cases.  Hence  it  is  necessary  to  use  concentrated  zinc  solutions  con- 
taining as  much  as  20  to  30  per  cent.  zinc.  The  decomposition  is 
effected  in  square  boxes,  made  of  wood  or  earthenware,  the  dimensions 
being  1  to  1'2  m.  high,  about  1  m.  wide,  and  3  to  4  m.  long.  As 
cathodes,  zinc  plates  or  latticed  boxes  filled  with  coke  are  used ;  as 
anodes,  mixtures  of  zinciferous  ores,  with  or  without  coke  placed  in 
latticed  boxes,  or  coke  alone  may  be  used.  D.  B. 

Purilication  of  Arsenical  Copper.  By.  J.  Gaenier  (Compt. 
rend.,  93,  1148 — 1149). — The  author  employs  a  basic  hearth,  con- 
sisting of  a  mixture  of  lime  and  pitch,  and  over  this  a  false  hearth  of 
limestone,  mixed  with  manganese  dioxide,  which  is  renewed  at  each 
operati<m.  The  furnace  is  then  charged  with  the  copper,  and  during 
fusion  the  limestone  and  manganese  dioxide  become  heated  and  evolve 
carbonic  anhydride  and  oxygen,  which  permeate  the  semi-fluid  metal, 
stirring  it  up  and  oxidising  it.  When  the  metal  become  suflBciently 
fluid,  the  lime  and  protoxide  of  manganese  rise  to  the  surface,  tra- 
versing the  molten  metal  and  uniting  with  most  of  the  arsenic  acid. 

To  remove  the  last  traces  of  arsenic,  the  copper  is  allowed  to  cool 
until  pasty  in  a  current  of  air,  and  is  then  remelted  with  a  further 
addition  of  basic  slag. 

A  sample  of  copper  from  Rio  Tinto  gave  the  following  result : — 

Arsenic  Iron 

per  cent.  per  cent. 

Copper   0789  0-320 

After  1st  fusion 0141  0022 

„     2nd     ,.     0'113  traces 

„     3rd     „     0023  — 

This  method  renders  roasting  unnecessary,  and  the  almost  complete- 
absence  of  silica  diminishes  the  loss  of  metal  in  the  slag. 

L.  T.  O'S. 

Brewing  in  Japan.  By  R.  W.  Atkinson  (Chem.  News,  44,  230 — 
233). — The  process  consists  first,  in  the  preparation  of  "koji,"  which 
corresponds  to  our  malting ;  and  secondly,  in  the  conversion  of  this 
by  fermentation  into  "  sake."  The  grains  of  rice  are  deprived  of  the 
husk,  testa,  and  embryo,  steamed  for  about  one  hour,  thrown  on  straw 
mats,  and  allowed  to  cool.  At  about  26°  C,  a  small  quantity  of 
the  spores  of  a  mould  is  mixed  with  a  little  of  the  rice,  the  mixture 
scattered  over  the  remainder,  and  well  mixed  with  it  by  hand.  It 
retains  its  temperature  for  24  hours,  after  which  it  is  placed  on 
shallow  wooden  trays,  transferred  to  underground  chambers,  kept  at 
26°,  and  provided  with  a  slow  circulation  of  air.  The  mass  heats 
up  to  41°,  the  spores  throwing  out  filaments  of  mycelium,  whilst 
oxygen  is  absorbed  and  carbonic  anhydride  abundantly  formed.  By 
this  time  the  mass  has  become  matted  together,  when  it  is  cooled  by 
spreading  it  out,  again  collected  into  heaps,  and  allowed  to  heat,  after 
which  the  k6ji,  as  the  vice  has  now  become,  is  spread  out  and  allowed 
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to  completely  cool.     The  rice  (dry)  used  loses  about  11  per  cent,  of 

its  weight. 

Insoluble  m  Water. 
Starch.     Cellulose.      Fat.  Aah.   Albuminoids. 

^^jj?"^^;^;-;^;^}  82-27    479    0-49    o-46     750 

Koji  dried  at  100°!!         rS'OO        4-20         0-43         0-09         1-50 

Soluble  in  Water. 
AlbuminoYds.  Dextrose.   Dextrin.  Ash.  Water. 

Whitened  rice  dried  ^ 


}H 


^j.  ^Q^^o  /  ^  95  1-91  0-63  =  100-00    12-70 

Koji  driedat  ioO°  *.  *.     8-34  25-02        3-88    0-52  =    99-98    25-82 

The  percentage  of  starch  calculated  from  the  amounts  of  starch, 
dextrose,  and  dextrin  present  in  the  koji  amounts  to  82-4,  agreeing 
with  that  present  in  the  original  rice.  A  cold  decoction  of  koji  renders 
thick  starch-pasto  quickly  liquid,  especially  at  about  45^.  If  the 
koji  is  digested  with  water  3 — i  houra  at  50 — 55°,  almost  the  whole 
of  the  starch  goes  into  solution  as  dextrose.  Unlike  malt  extract, 
koji  can  convert  maltose  into  dextrose.  The  materials  used  in  mashing 
and  fermentation  consist  only  of  steamed  rice,  koji,  and  water.  A 
mash  is  made  of  steamed  rice  2  bushels,  koji  ^  bushel,  and  16  gallons 
of  water,  and  kept  between  0 — 5°  for  several  days;  this  is  always 
done  in  the  winter.  It  is  then  warmed,  when  fermentation  sets  in, 
and  continues  for  several  days,  the  temperature  rising  to  about  23°, 
when  it  is  cooled.  It  then  contains  aboat  10  per  cent,  alcohol,  bat  the 
object  of  this  fermentation  is  rather  to  produce  a  ferment  which  in 
the  second  stage  will  cause  the  rapid  conversion  of  dextrose  into 
alcohol. 

Glycerin,  ash, 
Alcohol.       Dextrose.        Dextrin,   and  albuminoids. 
Masb  just  before  heating  j    _  ^2-25  5-69  0-48 

on  the  5th  day    j 

After  heating,  7th  day  . .      5-20  5-40  7-00  1-14 

14th  day..      9-20  0-50  2-57  1-93 

Fixed  Volatile  Water     Calculated  starch 

acid.  acid.  by  diff.        undissolved. 

^o?trkh'da7^.!^.*'"^}^'^l^         ^'^^^         ^1"^^^  20-43 

After  heating,  7th  day  . .      0-310        0*150         80*800  10-68 

14th  day..      0*300         0*030         85*470  1205 

The  percentage  of  starch  in  the  rice  used  was  32*17;  subtracting  from 
this  an  amount  corresponding  with  the  amounts  of  alcohol,  dextrose, 
and  dextrin  formed,  the  percentage  of  "  starch  undissolved"  is  found. 
This  mash  is  now  mixed  with  fresh  quantities  of  steamed  rice,  koji, 
-and  water ;  the  fresh  koji  is  I'equired  to  bring  the  starch  of  the  rice 
into  solution,  since  that  added  in  the  prepai'ation  of  the  mash  is  ex- 
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hausted ;  and  as  fast  as  the  starch  becomes  converted  into  sugar,  it  is 
acted  on  by  the  ferment  of  the  mash,  and  converted  into  alcohol  and 
carbonic  anhydride.  Thus,  unlike  the  English  brewing,  the  amount 
of  alcohol  may  be  very  largely  increased  by  successive  additions  of 
rice  and  koji. 

After  fermentation,  the  mash  is  filtered,  the  tuns  are  rinsed  with 
water,  and  this  is  added  to  the  rest  of  the  brew,  thus  slightly  lowering 
if^s  strength.  The  alcohol  contained  in  the  insoluble  residue  is  obtained 
by  distillation.  The  yield  is  not  much  more  than  50  per  cent,  of  that 
theoretically  obtainable  from  the  starch.  There  is  no  great  variation 
in  the  composition  of  this  sake ;  it  differs  markedly  from  beer  in  the 
very  minute  proportions  of  dextrose  and  dextrin  which  it  contains. 

Glycerin,  ash, 
Alcohol.  Dextrose.         Dextrin,   and  albuminoids. 

(1.)  Lowest 11-00  0-200  014  1580 

(2.)  Highest 13-73  0-404  018  1-833 

Fixed  Volatile  Water  Specific  rota-^ 

acid.  acid.  by  diff.  Sp.  gr.     tory  power. 

(1.)  Lowest 0-130        0014        86-936        0-991        206 

(2.)  Highest    ....     0-143        0-026        83-684        0-989        24-0 

During  the  hot  summer  months,  the  beer  requires  to  be  continually 
watched,  and  heated  about  once  a  month,  in  order  to  keep  it  from 
turning.  H.  B. 

Treatment  of  Wine  Casks.  By  Nesslee  (Bied.  Cevtr.,  1881, 
636 — 637). — The  author  thinks  the  ordinary  mode  of  sulphuring 
empty  wine  casks  not  effective.  Many  germs  of  mould  escape  destruc- 
tion in  the  process,  and,  if  it  is  frequently  repeated,  sulphuric  acid 
forms  and  attacks  the  wood;  the  casks  should  be  well  rinsed  with 
cold  water  between  each  operation ;  hot  water  produces  ill-smelling 
and  tasting  bodies.  He  considers  washing  with  sulphuric  acid^ 
^  pound  in  1  hectolitre  water,  the  most  effective  cleanser.  J.  F. 

Effect  of  Gypsmn  on  the  Constitution  of  Wine.  By  Kaiser 
(Bied.  Centr.,  1881,  632 — 633). — According  to  Griessmayer,  when 
gypsum  is  added  to  the  must,  it  forms  with  the  tartar  present  neutral 
calcium  sulphate  and  free  tartaric  acid,  which  latter  reacts  on  the 
sulphate,  forming  bitartrate  and  acid  calcium  sulphate.  The  ash  of 
such  wine  is  neutral,  and  does  not  give  out  carbonic  acid  when  treated 
with  hydrochloric  acid.  When  gypsum  is  added  to  the  finished  wine, 
the  alcohol  prevents  its  solution,  but  it  carries  down  many  impurities. 
The  author's  experiments  were  undertaken  to  test  the  value  of  these 
conclusions.  He  found  that  the  calcium  bitartrate  became  bisulphate, 
and  the  total  tartaric  acid  became  insoluble  as  a  neutral  calcium  tar- 
trate.  In  the  finished  wine,  by  the  addition  of  gypsum,  the  tartaric 
acid  is  replaced  by  sulphuric  acid,  and  there  is  a  perceptible  increase 
in  the  calcium,  the  other  contents  remain  unaltered.  From  the  pro- 
portions of  the  ash  to  the  extractive  matter,  the  author  is  able  to- 
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declare  with  certainty  whether  the  wine  has  been  plastered  as  must 
or  finished  wine ;  in  the  first  case  the  ash  is  disproportionally  high ; 
in  the  other  it  remains  normal. 

As  to  the  question  whether  a  plastered  wine  should  be  called  adul- 
terated, the  author  says  that  an  article  which,  by  treatment,  is  de- 
prived of  its  most  characteristic  constituent,  tartaric  acid,  whilst 
another  substance,  calcium  bisulphate,  not  nonnally  present,  is  intro- 
duced, cannot  be  called  anything  but  adulterated.  J.  F. 

Changes  which  Lemon  Juice  Undergoes.  By  I.  Macagno 
(Gazzetta,  11,  443—450). — The  author  has  made  numerous  determina- 
tions of  the  acidity  of  lemon  juice,  and  of  the  amount  of  citric  acid  (by 
Warington's  method)  in  it  in  various  conditions.  He  finds  that  the 
alcoholic  fermentation  which  takes  place  when  freshly  expressed 
lemon  juice  is  kept,  does  not  diminish  the  amount  of  citric  acid  present, 
but  that  this  is  succeeded  by  another  fermentation  during  which 
bacteria  make  their  appearance ;  this  causes  the  amount  of  citric  acid 
to  diminish,  and  the  proportion  of  other  acids — chiefly  acetic  and  pro- 
pionic— to  increase.  In  like  manner,  juice  expressed  from  fruit  which 
is  partly  rotten  contains  other  acids  besides  citric  acid,  sometimes  as 
much  as  10  per  cent,  of  the  total  quantity.  Comparative  experiments 
made  by  concentrating  portions  of  the  same  fresh  juice  over  a  water- 
bath  and  the  open  fire,  showed  that  in  the  latter  case  there  is  a  con- 
siderable loss  of  citric  acid,  sometimes  as  much  as  8  to  9  per  cent,  of 
the  whole,  but  if  the  juice  has  undergone  the  alcoholic  fermentation 
before  being  evaporated  over  the  open  fire,  the  loss  is  not  so  great ; 
at  the  same  time,  a  certain  quantity  of  citrates  is  formed,  so  that  the 
acidity,  as  determined  by  alkalimetric  titration,  is  less  than  that  which 
would  be  produced  by  the  citric  acid  present  if  it  were  all  free. 

The  author  considers  that  the  ordinary  system  of  analysis  based  on 
acidimetry  usually  gives  erroneous  results,  as  either  more  or  less  citric 
acid  may  be  present  than  is  indicated  by  the  acidity.  Warington's 
method  of  determining  the  citric  acid  as  calcium  citrate,  although 
open  to  objections  from  a  scientific  point  of  view,  is  both  convenient 
and  sufficiently  accurate  for  commercial  purposes.  C.  E.  G. 

Oil  of  Anda-Assu.  (Pharm.  J.  Trans.  [3],  12,  380.)— This  oil 
is  obtained  from  the  seeds  of  the  Johannesia  jprinceps,  Veil.,  a  large 
tree  of  Brazil,  of  the  natural  family  Euphorbiaceae.  The  seeds  have 
long  been  used  as  a  purgative.  By  expressing  -50,  weighing  about 
350  grams,  about  48  grams  of  a  fine  clear  slightly  yellowish  odourless 
oil  is  obtained.  Its  taste  is  at  first  somewhat  nauseating,  afterwards 
saccharine.  It  dissolves  in  ether,  oil  of  turpentine,  and  benzene,  soli- 
difies at  8°  (sp.  gr.  0-9176  at  18°). 

M.  Olliveira  found  0'4  per  cent,  of  an  active  principle,  which  he 
calls  Johannesine,  in  the  seeds.  The  oil  produces  the  same  degree  of 
effect  as  castor  oil,  with  a  smaller  dose,  and  it  has  not  the  repulsive 
odour  of  the  latter.  A  griping  principle  seems  to  reside  in  the  embryo, 
and  in  the  skin  of  the  seed  ;  both  of  these  should,  therefore,  be  removed 
when  making  an  emulsion  of  the  seeds.  F.  L.  T. 
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Cotton-seed  Oil.  By  E.  Scheibe  (Chem.  Gentr.,  1881,  703).— 
The  author  has  examined  a  sample  of  pure  cotton-seed  oil,  and  finds 
it  suitable  for  many  purposes  for  which  olive  oil  is  used.  The  oil  at 
ordinary  temperatures  is  clear,  transparent,  and  of  a  golden-yellow 
colour,  of  mild  taste  and  without  smell ;  sp.  gr.  =  0"923.  The  oil 
does  not  belong  to  the  drying  class,  although  it  gives  imperfectly  the 
nitrous  acid  reaction  (elaidic  acid  test)  ;  it  does  not,  however,  give  a 
green  coloration  with  acids  or  alkalis ;  with  concentrated  sulphuric 
acid,  it  gives  a  dark-brown  coloration.  It  solidifies  at  1°,  is  readily 
saponified  with  caustic  alkalis  or  lead  oxide  ;  with  ammonia,  it  forms 
a  good  liniment.  Towards  solvents  (ether,  benzene,  &c.)  it  behaves  as 
salad  oil. 

From  these  properties  it  is  easy  to  sophisticate  commercial  salad 
oil  with  the  cheaper  cotton-seed  oil ;  or  even  to  substitute  the  one  for 
the  other;  but  the  presence  of  the  latter  is  revealed  by  the  imper- 
fect elaidic  acid  reaction,  its  sp.  gr.  its  solidifying  point,  and  its  ready 
and  complete  solidification.  V.  H.  V. 

Researches  executed  in  1880  at  the  Dairy  Station  of  Fan 
(Cantal).  By  E.  Duclaux  (Ami.  Agronomiques,  7,  255 — 285). — 
In  this  paper,  the  author  discusses  the  observations  made  during  1880 
in  connection  with  the  general  results  of  his  previous  researches,  on 
the  part  played  by  microscopic  organisms  in  the  ripening  of  cheese 
(ibid.,  4,5;  5,5;  6,  161). 

Having  previously  described  in  detail  the  life  history  of  a  few  of 
these  organisms,  he  has  now,  by  partial  study  of  a  greater  number  of 
species,  generalised  the  chief  conclusions  which  he  had  drawn. 

These  microscopic  organisms  develop  at  the  expense  of  the  casein, 
the  fat  remaining  unaltered,  except  as  the  result  of  a  secondary  action, 
viz.,  saponification  by  the  carbonate  of  ammonia,  which  is  an  ultimate 
product  of  the  alteration  of  some  of  the  casein  ;  a  little  of  the  glycerol 
thus  liberated  may  also  ferment.  These  secondary  changes  are  incon- 
siderable in  amount  and  in  effect  on  the  former.  The  casein,  which 
serves  as  the  nutriment  of  the  ferments,  is  by  them  resolved  into  a 
descending  series  of  groups  of  decomposition-products.  These  include 
soluble  albuminoids ;  alcoholic  extractives ;  crystal lisable  compounds 
like  tyrosine,  leucine,  alanine ;  acetate,  butyrate,  valerate  and  other 
ammonium  salts  of  the  fatty  acids,  and  finally,  ammonium  carbonate, 
which  renders  the  ripened  cheese  feebly  alkaline.  It  is  to  the  various 
mixtures  of  these  direct  products  of  the  action  of  the  ferments  that 
the  flavours  of  the  various  cheeses  are  due ;  their  amount,  however, 
bears  but  a  small  proportion,  like  that  of  a  condiment,  to  the  mass  of 
alimentary  material,  which  has  a  different  origin. 

The  living  cells  of  the  microscopic  ferments  secrete  bodies  of  the 
nature  of  diastase,  which  have  the  properties  of  chemical  reagents,  and 
effect  decompositions  in  the  casein  throughout  the  mass  of  the  cheese, 
the  living  cells  from  which  they  originated  existing  only  on  the  surfaces 
in  contact  with  air.  These  diastases  are  of  two  kinds  :  a  variety  (like 
rennet)  which  coagulates  milk,  but  cannot  bring  about  the  re-solution 
of  the  coagulum,  and  a  second  variety  (resembling  the  pancreatic 
ferment)  which  can  digest  and  dissolve  the  precipitated  casein.    .  It  is 
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'tiiis  second  variety  whicli  plays  the  chief  part  in  the  ripening  of 
cheese,  the  coagulated  casein  being  invariably  produced  by  the  action 
of  rennet.  The  digestive  dijista.se  can  transform  curd  in  a  few  days 
into  products  having  the  appearance  and  consistency  of  brie  or 
camemhert  cheese,  but  quite  insipid,  since  they  lack  the  flavouring  con- 
stituents which  have  been  enumerated  above  as  the  direct  products  of 
the  growth  of  the  microscopic  organisms. 

Uenuet  Diastase. —  The  coagulating  diastase  resulting  from  the  living 
ferments  of  cheese  being  similar  to  rennet  diastase,  a  study  of  the 
latter  will  disclose  the  properties  common  to  both.  The  active  portion 
of  rennet  pre])ared  in  the  ordinary  manner  is  the  dried  mucous  mem- 
brane forming  the  interior  lining  of  the  calfs  stomach.  The  external 
muscular  coat,  and  the  granules  of  coagulum  found  in  the  stomach  are 
also  impregnated  with  it  to  a  less  extent.  These  granules  of  curd 
contain  numerous  microscopic  ferments,  which  as  soon  as  the  calf  is 
killed,  and  during  the  days  taken  up  by  the  drying  of  the  rennet, 
secrete  the  active  diastase  of  the  rennet.  The  coagulation  produced 
by  the  rennet  is  therefore  effected  in  the  same  manner  as  that  some- 
times brought  about  by  the  use  of  a  piece  of  old  cheese.  The  multi- 
plication of  the  microscopic  ferments  and  the  consequent  increa.se  of 
diastase  continue  during  the  maceration  of  the  rennet,  so  that  the 
liquid,  with  additions  of  water  or  skim  milk  in  place  of  the  portion 
removed  daily  for  use,  retains  its  coagulating  power  until  the  appear- 
ance of  putrefactive  organisms,  when  it  is  thrown  away  and  a  fresh 
maceration  made.  Solutions  of  rennet  diastase  thus  made  have  no 
constant  coagulating  power;  it  is  almost  nothing  at  first,  begins  to  be 
well  marked  in  24  hours'  time,  and  then  reaches  a  maximum,  and 
gradually  declines.  The  concentrated  solutions  found  in  commerce 
("  essence  of  rennet  "),  like  that  of  Hansen  of  Copenhagen,  are  much 
more  uniform,  and  1  litre  of  these  will  coagulate  10,000  to  15,000 
litres  of  milk.  The  method  of  preparation  is  kept  secret,  but  a  similar 
and  very  active  rennet  essence  may  easily  be  prepared  as  follows  : — The 
stomach  of  a  young  calf  is  washed  rapidly  with  plenty  of  water,  dis- 
tended, and  exposed  to  the  air  for  two  or  three  months.  The  part  next 
the  pylorus  is  removed,  the  remainder  cut  up  into  small  pieces  and 
macerated  for  two  or  three  days  in  6  times  its  weight  of  a  5  per  cent, 
solution  of  salt;  5  per  cent,  of  salt  and  10  per  cent,  of  alcohol  (or 
5  per  cent,  boric  acid)  are  now  added,  the  clear  liquid  decanted,  the  re- 
mainder filtered,  and  the  filtrate  mixed  with  the  decanted  portion.  It 
is  not  absolutely  necessary  to  take  a  calf  living  entirely  at  the  udder ; 
the  rennet  diastase  persists  for  eight  or  ten  months,  being  gradually 
replaced  by  pepsine.  Rennet  essence,  however  prepared,  must  be 
preserved  in  the  dark,  in  full  bottles,  tightly  corked.  By  adding  7  or 
8  times  its  volume  of  alcohol  to  rennet  essence,  a  mass  of  mucus  is 
precipitated  which  cari'ies  with  it  all  the  diastase.  The  precipitate 
may  be  filtered  off  after  12  hours  (not  more),  and  dried  at  a  gentle 
heat.  In  this  state  it  resists  well  the  action  of  the  air,  and  may  be 
dissolved  in  water  when  required  for  use. 

The  ordinary  temperature  of  coagulation  is  25 — 35° ;  at  65°  the 
diastase  is  destroyed ;  at  10°  pure  rennet  may  be  left  in  contact  with 
sterilised  milk  for  an  indefinite  time  without  causing  coagulation; 
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at  41°  the  maximum  effect  is  prodaeed,  whilst  the  temperature  of  milk 
as  it  comes  from  the  cow  is  37°.  The  coagulation  power  of  a  prepara- 
tion of  rennet  may  be  expressed  by  the  quantity  of  milk  which  1  c.c.  of 
it  can  coagulate  at  37°  in  45  minutes  (a  period  commonly  allowed).  The 
time  required  for  coagulation  is  inversely  proportional  to  the  quantity 
of  rennet  employed,  provided  that  the  former  is  not  much  less  than 
20  minutes  or  more  than  60  minutes,  and  the  latter  neither  too  large 
nor  too  small.  Under  favourable  conditions,  1  part  of  dry  mucus 
will  cause  the  coagulation  (in  45  minutes  at  37°)  of  200,000  parts  of 
milk  ;  to  produce  this  effect,  the  mucus  need  not  contain  more  than 
10  per  cent,  of  diastase.  The  coagulative  power  of  the  diastase  from, 
the  living  cheese  ferments  is  not  so  easy  to  estimate  as  that  of  rennet, 
nor  is  the  simple  inverse  relation  between  the  quantity  employed  and 
the  time  of  action  so  apparent ;  this  is  due  to  the  fact  that  the 
digestive  diastase  is  also  present,  and  begins  to  exercise  a  solvent 
action  on  the  coagulum  as  soon  as  it  is  formed.  Like  rennet  diastase, 
however,  the  cheese  diastase  can  cause  the  coagulation  of  an  extremely 
disproportionate  quantity  of  milk. 

Digestive  Diastase. — This  coexists  with  the  rennet  diastase  in  all  the 
microbia  examined  by  the  author,  but  in  variable  proportion,  and  the 
effect  produced  on  milk  will  vary  with  this  proportion,  with  the 
nature  of  the  microbia,  with  the  supply  of  air,  and  with  the  tempera- 
ture. For  example,  clubbed  vibriones  (anaerobia)  sown  in  milk  in  a 
deep  tube,  in  48  hours,  produce  a  white,  firm,  very  opaque  coagulum ; 
re-solution  of  this  coagulum  will  commence  by  the  aid  of  the  digestive 
diastase  produced,  but  will  be  very  slow,  and  perhaps  never  complete. 
On  the  other  hand,  if  the  jierobia  which  the  author  c&Us  filanie^itus  tenus, 
be  sown  in  milk  in  a  shallow  vessel  at  a  temperature  under  20°  C,  no- 
coagulation  will  take  place  :  the  milk  loses  its  opacity  gradually  from 
the  top  downwards,  and  in  48  hours  has  the  appearance  of  whey ;  at 
30°  or  35°,  the  same  organism  always  produces  coagulation,  not 
because  there  is  more  rennet  diastase  produced,  but  because  the  tem- 
perature is  more  favourable  to  its  action.  Between  these  two  ex- 
tremes, all  the  other  cases  are  comprised.  With  iierobia,  generally,  the 
coagulum,  when  produced,  is  of  short  duration. 

The  diastases  can  be  separated  from  the  microbia  which  have  pro- 
duced them  by  adding  alcohol  to  the  solution  ;  this  precipitates  the 
diastases.  The  precipitate  placed  in  contact  with  a  fresh  portion  of 
milk,  enables  the  action  of  the  diastase  on  milk  to  be  studied  apart 
from  that  of  the  microbia.  The  diastases  from  all  species  of  microbia 
ultimately  convert  milk  into  solutions  differing  amongst  themselves 
no  more  than  do  specimens  of  casein  from  different  samples  of  milk. 
This  liquid  remains  amphoterous  like  normal  milk  {i.e.,  it  blues  red. 
litmus  and  reddens  blue  litmus).  The  soluble  albuminoid  into  which 
the  casein  has  been  transformed  is  not  precipitated  by  ebullition,  nor 
by  lime-water  in  the  cold. 

Baryta-water  produces  whitish  flocks  ;  copper  sulphate,  bluish 
flocks ;  mercuric  chloride  an  abundant  turbidity ;  potassium  ferro- 
cyanide  produces  no  precipitate  ;  acetic  acid  produces  a  very  slight 
precipitate.  The  milk  is  in  fact  incoagulable  by  acids,  and  its  casein 
has  become  a  true  peptone.     Bearing  in  mind  the  action  of  diastase  ou 
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starch  and  other  bodies,  the  author  thinks  it  may  here  also  be  a 
hydration,  perhaps  accjompanied  by  polymerisation.  The  author 
points  out  the  bearing  of  these  results  on  the  digestion  of  milk.  Th& 
casein  is  coagulated  by  the  rennet  diastase  in  the  stomach  of  the 
young  mammal,  by  the  acid  gastric  juice  in  that  of  the  adult.  It 
cannot  l>e  again  rendered  soluble  until  the  acid  reaction  has  been 
neutralised  by  the  bile,  when  the  digestive  diastase  of  the  stomach 
and  that  of  the  pancreas  come  into  play,  and  produce  re -solution. 
This  explanation  justifies  the  common  remark  that  a  well-matured 
rich  cheese  is  a  half-digested  food.  In  the  intestines,  where  the  reac- 
tion remains  neutral  or  alkaline,  microbia  may  flourish,  and  by  pro- 
ducing more  digestive  diastase  still  further  assist  digestion  ;  this  is 
proved  by  the  presence  in  digested  food  of  ammoniacal  salts  of  fatty 
acids,  leucine,  tyrosine,  &c.  (even  when  cheese  has  not  been  eaten), 
which  are  not  products  of  the  action  of  diastases  on  albuminoids,  bat 
of  the  direct  action  of  microbia. 

General  Theory  uf  Cheese-viaking. — Milk,  even  when  just  drawn  from 
the  cow,  contains  living  organisms,  derived  from  contact  with  the 
udder,  the  hands  of  the  milker,  or  the  vessel  in  which  it  is  received. 
These  are  aerobia,  which  deprive  the  air  of  its  oxygen,  and  produce 
diastases  which  coagulate  the  casein.  A  few  drops  of  indigo  carmine, 
added  to  new  milk  in  a  full  corked  phial,  soon  lose  their  colour,  which 
is  restored  on  opening  the  phial  and  pouring  the  milk  through  the  air. 
The  time  taken  for  this  decoloration  may  be  used  as  a  rough  tost  of  the 
keeping  quality  of  the  milk.  Coagulation  takes  place  in  two  ways.  It 
is  generally  preceded  by  transformation  of  milk-sugar  into  lactic  acid 
by  the  lactic  ferment,  which  is  found  in  the  liquid  as  turgescent 
particles,  varying  in  length  and  size.  Neutralisation  with  a  few  drops 
of  sodium  bicarbonate,  and  ebullition,  destroy  the  ferment  and  prevent 
coagulation.  Borax  is  frequently  added  for  this  purpose.  But  milk 
may  also  coagulate  whilst  remaining  neutral,  or  even  slightly  alkaline  : 
in  this  case  it  is  not  brought  about  by  the  lactic  ferment,  but  by 
aerobia  acting  as  casein  ferments  and  active  producers  of  diastases  ; 
ebullition,  even  with  addition  of  sodium  bicarbonate,  does  not  always 
arrest  this  coagulation.  These  ferments  are  most  active  at  40 — 45°, 
and  if  the  milk  can  be  heated  to  this  point  without  coagulating,  theu 
on  raising  the  temperature  to  100°,  the  ferments  will  be  destroyed. 

Milk  for  cheese-making  is  either  taken  just  as  it  comes  from  the 
cow,  at  a  temperature  of  85 — 37",  or,  if  it  has  been  allowed  to  cool,  it 
is  warmed  up  to  this  temperature;  the  living  organisms  which  it 
contains,  therefore,  multiply  under  favourable  conditions  up  to  the 
moment  of  coagulation,  wlien  they  become  entangled  in  the  curd,  and 
accompany  it  throughout  subsequent  operations.  To  make  fine  cheeses, 
but  little  rennet  is  added  ;  the  coagulation  takes  a  long  time,  and  the 
curd  remains  soft,  and  retains  much  whey.  It  is  drained  slowh',  and 
as  perfectly  as  possible,  in  order  to  get  rid  of  the  milk-sugar,  which  is 
partly  oxidised  and  partly  converted  into  lactic  acid,  rendering  the 
curd  temporarily  acid.  The  casein  ferments  then  develop  on  the 
surface,  giving  rise  to  ammonium  carbonate,  which  neutralises  the 
lactic  acid,  and  ends  by  rendering  the  curd  alkaline :  at  the  same  time 
they  give  rise  to  diastases,  which  penetrate  the  cake  little  by  little,  and 
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a  yellow  translucent  layer,  gradually  advancing  to  the  centre,  takes  the 
place  of  the  white  opaque  casein.  The  different  varieties  of  cheese  are 
matured  by  diastases  proceeding  from  different  ferments,  and  the  skill 
■of  the  manufacturer  consists  in  utilising  always  the  same  ferments,  and 
preventing  the  invasion  of  others.  The  useful  ferments  are  generally 
present  in  much  larger  quantities  than  the  others,  for  they  impregnate 
the  air  of  the  factory,  the  vessels,  the  ground,  and  the  clothing  of  the 
operatives.  Long  routine  has  taught  the  conditions  most  favourable 
for  their  development,  but  if  these  conditions  are  temporarily  lack- 
ing, a  neighbouring  species  may  establish  itself,  incapable  of  producing 
the  particular  kind  of  ripening  desired.  The  cellar  is  then  said  to  be 
sick,  and  the  manufacture  has  sometimes  to  be  abandoned  for  a  time, 
to  be  resumed  at  a  more  favourable  season.  Besides  the  ferments 
already  mentioned,  moulds  (mucedineae),  and  torulaceae,  also  assist  in 
the  ripening.  Both  of  these  live  only  on  the  surface  exposed  to  the 
air,  the  former  existing  as  vegetative  masses  composed  of  mycelium, 
organs  of  nutrition,  and  reproductive  organs,  the  latter  consisting  of 
autonomous  cells  grouped  together  in  greasy  masses.  They  both  pro- 
duce a  rennet  diastase  and  a  digestive  diastase,  identical  with  those 
produced  by  the  other  ferments,  but  as  these  moulds  and  torulae  live 
•only  on  the  surface,  they  are  more  easily  affected  by  variations  of  tem- 
perature and  humidity,  and  the  manufactures  which  make  use  of 
ihem  are  more  uncertain  than  the  others. 

Roquefort  and  Pontgibaud  cheeses  and  many  others  are  ripened  by 
means  of  the  mould  Fenicillimn  glaucum.  It  is  cultivated  at  a  tem- 
perature as  near  0°  as  possible,  not  because  this  is  most  favourable  to 
its  development,  but  because  the  development  of  other  species,  espe- 
cially of  vibriones,  is  thus  hindered.  Since  cheese  is  not  a  favourable 
medium  for  its  growth,  its  increase  is  encouraged  by  copious  sowing 
of  mouldy  bread.  In  order  that  it  may  spread  throughout  the  cheese 
^ir  is  admitted  to  the  interior  by  piercing  fine  holes. 

In  making  Gruyere  cheese  the  principal  difficulty  occurs  in  heating 
the  curd  (to  about  50°),  which  is  done  to  expedite  the  elimination  of 
.the  serum,  in  order  that  the  curd  may  be  immediately  pressed  in  a 
mould.  If  the  granules  are  too  large  and  the  heating  too  rapid,  an 
impermeable  coating  is  produced  in  the  press,  through  which  the 
serum  cannot  escape.  Hence  the  utility  of  slow  heating  and  constant 
stirring,  which  causes  it  to  grain  well.  The  grains  should  be  yellowish, 
cot  adhering  when  pressed  between  the  fingers,  and  should  crumble 
when  mashed.  The  curd  still  contains  a  little  milk-sugar,  which  is  got 
rid  of  by  fermentation.  The  most  common  ferment  is  like  an  elon- 
gated 8,  which  multiplies  only  by  division  in  the  centre.  When  young, 
it  is  surrounded  by  a  gelatinous  layer,  which  also  divides  and  surrounds 
each  new  individual.  This  layer  disappears  in  the  old  specimens, 
leaving  them  naked  and  isolated,  and  resembling  the  particles  of  lactic 
ferment.  This  ferment  resolves  sugar  of  milk  into  several  products, 
amongst  which  are  alcohol,  acetic  acid,  and  carbonic  anhydride,  and 
the  carbonic  anhydride  thus  produced  gives  rise  to  the  vacuoles  in  the 
<;heese.  The  ferment  is  killed  at  a  temperature  very  near  50°,  but 
varying  with  the  acidity  or  alkalinity  of  the  curd,  and  therefore  if  the 
<jurd  is  overheated,  the  cheese  becomes  dry,  and  ripens  with  difficulty, 
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and  is  said  to  be  dead.  If  the  curd  is  undercooked,  too  much  milk- 
sugar  is  retained,  fermentation  becomes  very  active,  too  mach  gas  is 
disengaged,  causing  the  vacuoles  to  become  confluent,  or  a  multitude  of 
small  channels  to  appear,  when  the  cheese  is  called  mille  trous,  and 
loses  its  value.  Tn  a  well-cooked  curd  vacuoles  are  produced  in  proper 
quantity,  and  when  the  milk-sugar  has  disappeared,  the  ferments 
very  slowly  ripen  the  cheese.  Between  the  cheeses  in  which  fermenta- 
tion commences  at  once  and  proceeds  with  rapidity,  and  which  should 
be  consumed  directly  they  are  ripe,  and  cheeses  such  as  Gruyere,  in 
which  the  maturation  is  rendered  as  slow  as  possible,  come  numerous 
soft  and  uncooked  cheeses  like  that  of  Cantal. 

To  make  Cantal  cheese,  the  milk  is  rapidly  curdled,  and  the  curd  so 
treated,  without  any  heating,  as  to  retain  about  half  its  weight  of 
serum.  It  is  not  immediately  pressed,  but  submitted  to  a  previous 
fermentation,  which  causes  the  milk-sugar  to  disappear  entirely,  and 
the  casein  to  undergo  a  curious  molecular  transformation.  If  pressed 
before  this  fermentation,  the  casein  loses  nearly  the  whole  of  the  water, 
but  retains  the  fat,  and  if  made  from  skimmed  milk,  the  mass  pro- 
duced is  so  hard  that  buttons  can  be  made  of  it.  After  the  fermen- 
tation, on  the  contrary,  the  curd  easily  loses  under  pressure  a  portion 
of  its  liquid,  but  retains  the  remainder  (about  half  its  weight)  so 
obstinately  that  under  a  greater  pressure  the  fat  ia  forced  out  in  pre- 
ference. A  prodigious  number  of  organised  ferments  is  forced  out 
with  the  liquor  escaping  from  the  press,  but  many  still  remain  in  the 
curd,  together  with  the  diastases  which  they  have  given  rise  to,  and 
produce  a  maturation  less  rapid  than  that  of  the  fine  cheeses,  but  more 
rapid  than  that  of  Gruyere  cheese.  The  Cantal  cheeses  have  two  dis- 
advantages :  they  mature  too  rapidly,  and  the  ripe  condition  is  not 
lasting,  being  succeeded  by  a  slow  depreciation,  brought  about  by  the 
development  of  anaerohia,  which  find  congenial  conditions  in  the  large 
proportion  of  moisture  and  the  massive  size  of  the  cheese. 

Poor  Cheeses  of  Cantal. — Since  the  odour  and  flavour  of  cheese  i» 
due  almost  entirely  to  the  alteration-products  of  the  casein,  and  not 
of  the  fat,  it  occurred  to  the  author  that  cheeses  having  the  character 
of  Cantal  cheese  could  be  prepared  from  partially  skimmed  milk,  and 
that  if  this  were  done  they  could  be  more  completely  deprived  of 
water  in  the  press,  and  would  possess  good  keeping  qualities.  He 
finds  that  a  cheese  having  the  odour  and  flavour  of  Cantal  cheese  can 
be  made  from  three-fourths  skimmed  milk  and  one-fourth  entire  milk ; 
but  the  best  results  are  obtained  with  one-half  skimmed  milk  and  one- 
half  fresh  milk.  Cheeses  thus  made  have  not  suffered  so  much  altera- 
tion in  six  months  as  the  ordinary  Cantal  cheese  in  two  months.  The 
process  is  described  in  detail.  J.  M.  H.  M. 

New  Colouring  Matters.  {Dingl.  polyt.  J.,  242,  375—383.)— 
Preparation  of  Oxyquinolines. — According  to  Skraup  of  Vienna, 
1*4  kilo,  of  ortho-,  meta-,  or  para-nitrophenol  is  heated  to  130 — 140°, 
with  2"1  kilos,  of  one  of  the  three  amidophenols,  6  kilos,  glycerol  of 
sp.  gr.  1'26,  and  5  kilos,  sulphuric  acid  of  sp.  gr.  1"848.  The  volatile 
impurities  are  driven  off  by  distillation  with  steam,  the  residue  is 
neutralised  with  soda,  and  the  volatile  orthoquinoline  distilled  of  with 
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steam.     The  other  oxyquinolines  are  extracted  from  the  alkaline  liquid 
with  ether. 

The  preparation  of  artifickd  indigo  has  been  improved  by  the 
Badische  Anilin  and  Sodafabrik.  By  the  action  of  concentrated  sul- 
phuric acid  on  orthonitrophenylpropiolic  acid  at  a  low  temperature,  an 
intermediate  product  is  formed,  which  gives  with  iron  sulphate  a  blue 
colouring  matter,  resembling  indigo,  and  is  precipitated  on  dilution 
with  water.  Instead  of  iron  sulphate,  metals  may  be  used,  e.g.,  iron, 
zinc,  tin,  lead,  copper,  bismuth,  nickel;  further,  the  lower  stages  of  oxi- 
dation, and  the  corresponding  salts  of  iron,  manganese,  copper,  tin, 
and  other  metals ;  finally  metallic  sulphides,  sulphites,  and  thiosul- 
phates,  potassium  thiocyanate,  potassium  iodide  and  bromide.  The 
blue  colouring  matter  thus  obtained,  when  treated  with  sulphurous 
acid  or  an  alkaline  bisulphite,  gives  a  blue  solution,  from  which  salt 
extracts  a  soluble  blue  colouring  matter ;  this  is  converted  into  another 
blue  insoluble  colouring  matter  on  heating  or  by  treatment  with  acids. 
For  dyeing  textile  materials,  the  sulphurous  acid  derivative,  or  a  mix- 
ture of  the  original  blue  and  a  bisulphite  is  used,  and  the  colouring 
matter  fixed  by  means  of  steaming,  or  by  the  aid  of  an  acid-bath.  The 
group  of  alkaline  reducing  agents,  which,  like  grape-sugar  or  milk- 
sugar,  effect  the  transformation  of  orthonitrophenylpropiolic  acid, 
includes  the  sulphides,  sulphydrates,  polysulphides,  thiocarbonates, 
and  ethylthiocarbonates  of  the  alkalis  and  alkaline  earths,  and  espe 
cially  the  alkaline  xanthates  (ethyldithiocarbonates) .  The  latter  act 
in  the  cold. 

According  to  Bindschedler  and  Busch,  tetrethyldiamidotriphenyl- 
methane  and  tetramyldiamidotriphenylmethane  are  converted  into  sul- 
phonic  acids,  and  on  subsequent  oxidation  yield  new  green  colouring 
matters,  resembling  the  green  colouring  matters  obtained  from  tetra- 
metViyldiamidotriphenylmethane  by  converting  it  into  asulphonic  acid, 
and  subsequent  oxidation.  From  the  condensation-products  of  salicyl- 
aldehyde  with  dimethylaniline,  diethylaniline,  and  diamylaniline, 
sulphonic  acids,  and  by  subsequent  oxidation,  new  colouring  matters 
are  obtained. 

Preparation  of  Colouring  Matters  from  the  Bosaniline  Group. — GreifF 
proposes  to  heat  2  mols.  aniline  or  toluidine  sulphate  or  their  homo- 
logues  or  mixtures  of  these  bodies  with  1  mol.  nitrobenzoyl  chloride, 
and  1  mol.  ferric  chloride  or  other  oxidising  agent,  to  a  temperature  of 
170 — 200°  ;  a  bronze-coloured  melt  is  thus  obtained,  which,  on  dilution 
with  water,  gives  red  colouring  matters  resembling  rosaniline.  Conrad 
prepares  blue  colouring  matters  from  sulphonic  acids,  formed  by  the 
action  of  ammonium  sulphite  on  nitroso-derivatives  of  tertiary  aromatic 
monamines. 

Preparation  of  a  Blue  Colouring  Matter. — According  to  Majert,  nitroso- 
•dimethylaniline  gives  the  following  reaction  with  thiocarbonic  acid : 
.3CbK4(NO)N(CH3)2  +  CS(SHO  =  3C6H4(NS)N(CH3)2  +  00^  + 
H2O.  By  treating  the  solution  with  an  oxidising  agent,  after  adding 
ainc  chloride  and  common  salt,  a  blue  colouring  matter  is  deposited 
in  flakes,  and  a  red  colouring  matter  remains  in  solution.  The  latter 
is  reduced  with  zinc  and  hydrochloric  acid,  and  by  renewing  the  addi- 
tion of  an  oxidising  agent  a  blue  colouring  matter  is  obtained. 
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Preparation  of  Violet,  Blue,  and  Oreen  Colouring  Matters  by  means  of 
Trichlonnethyl  sulphochloride. — Espenschied  mixes  1  part  methyldi- 
phenylamine  with  1 — 2  parts  trichlormethyl  sulphochloride,  prepared 
from  carbon  bisulphide,  manganese,  and  hydrochloric  acid,  and  5  parts 
common  salt,  the  mixture  being  subsequently  heated  at  110°.  The 
copper-  coloured  melt  is  treated  with  water,  then  alkali  is  added,  and 
finally  concentrated  hydrochloric  acid.  The  insoluble  base  is  rendered 
soluble  by  sulphuric  acid,  and  worked  up  in  the  usual  manner.  The 
colouring  matter  dyes  wool  and  silk  blue,  with  green  tinge.  The 
methyldiphenylamine  may  be  replaced  by  ethyl-  or  amyl-diphenyl- 
amine.  When  benzyldiphenylamine  is  used,  green  colouring  matters 
are  produced,  which  are  soluble  in  alcohol.  Violet  colouring  matters 
are  obtained  when  diphenylamine  or  dimethylaniline  is  used  in  place 
of  methyldiphenylamine. 

Preparation  of  New  Azo-colouring  Matters. — According  to  Stebbins 
orange  No.  3  is  obtained  by  diazotising  metanitraniline  and  uniting  the 
diazo-compound  in  molecular  proportion  with  /i-naphtholdisulphonic 
acid  in  alkaline  solution.  The  colouring  matter  deposited  on  adding 
•common  salt  is  soluble  in  water,  and  dyes  wool  orange  in  an  acid-bath. 
Its  composition  is  C6Hs(NO,)j.N,.^C,oH4(NaSOj).OH.  Orange  No.  4 
is  obtained  by  mixing  equal  molecules  of  paradiazosulpho- xylene  with 
resorciuol  in  alkaline  solution.  Hydrochloric  acid  separates  the  dye 
in  the  form  of  a  red  precipitate  soluble  in  water,  which  in  an  acid-bath 
dyes  wool  golden-yellow.     Its  composition  is 

C«H,Me2.(HS03).N,.C6H3(OH),. 

In  a  similar  manner  Stebbins  obtained  the  following  dye-stuffs : — 
Parazosulphoxynaphthalene  -  a  -  sulphoxyphenol,  parazodimethylsul- 
phoxybenzene-a-naphthol,  paradiazosulphoxy-(3-naphthol,  metazo- 
nitrobenzene-a-naplithol,  parazo8ulphoxylxylol-3-phenanthrol,  parazo- 
sulphoxyxylol-a-dibromnaphthol,  azodinitroxybenzenepiranaidosul- 
phoxynaphthalene  and  parazosulphoxynaphthalene-S  naphthol-disal- 
phonic  acid. 

For  the  preparation  of  dye-stuffs  by  the  action  of  the  halogens  on  the 
■azo-derivatives  of  resorcinol,  Bindschedler  and  Busch  azotise  resorcinol 
with  nitrous  acid,  or  treat  monosodium  resorcinolate  with  amyl  nitrite, 
and  heat  the  nitroso-derivative  with  resorcinol  and  sulphuric  acid 
&t  100°. 

Breiiil  obtains  new  aniline  colouring  matters  by  heating  to  170 — 190° 
1  mol.  paeonin  with  3  mols.  aniline  hydrochloride.  The  reddish- 
violet  melt  is  boiled  out  repeatedly  with  aindulated  water,  then  dis- 
solved in  dilute  soda-ley,  and  the  solution  treated  with  solid  sal- 
ammoniac.  A  violet-red  precipitate  is  produced.  This  dye-stuff  is 
said  to  be  an  intermediate  product  between  paeonin  and  the  blue 
(azulin)  obtained  by  Guinont-Marnas  and  Bonnet  by  treatment  of 
pfBonin  (peonine  stable)  with  aniline. 

By  the  action  of  aniline  hydrochloride  on  fluorescein,  a  new  dye-stuff 
is  produced,  which  may  be  isolated  with  dilute  soda-ley,  having  first 
digested  the  melt  with  hot  acidulated  water.  The  dye  is  precipitated 
by  acids.     It  is  not  fluorescent,  and  gives  a  rose-colour  on  cloth. 

According  to  the  Badische  Anilin  und  Sodafabrilc,  alpha-  and  beta- 
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naphthylamine,  or  their  substitution-products,  are  produced  by  direct 
action  of  ammonia  or  substituted  ammonias  on  alpha-  and  beta- 
napbthol. 

Preparation  of  Bye-skiffs  from  Nitro-derivatives  of  Naphthalene. — 
Meister,  Lucius,  and  Briining  in  the  first  place  prepare  dinitrobromo- 
naphthalene  from  monobromonaphthalene.  By  treating  the  former 
with  eight  times  the  quantity  of  a  mixture  of  equal  parts  of  sulphuric 
acid  and  fuming  nitric  acid,  isomeric  tetranitromonobromnaphthalenes 
are  obtained,  from  which  by  dissolving  in  acetic  acid  or  benzene,  and 
boiling  with  soda-ley,  tetranitronaphthol  is  produced.  It  forms  a 
yellow  dye.  The  same  authors  prepare  dye-stuffs  by  the  action  of 
disulphonic  acids  of  |3.naphthol  on  diazo-compounds  of  the  aromatic 
acids. 

Preparation  of  Bye-stuffs  from  Sulphosalicylic  Acid. — By  the  action 
of  nitric  acid,  sp.  gr.  1'35,  for  30  hours  at  40 — 50°,  the  nitro-derivative 
of  sulphosalicylic  acid  is  obtained,  which  dyes  silk  and  wool  yellow 
without  a  mordant.  Sulphosalicylic  acid  forms  with  resorcinol  a 
bronze-red  dye,  the  alkaline  solution  of  which  is  highly  fluorescent. 
With  diazoamidobenzene,  sulphosalicylic  acid  forms  a  dark  Bordeaux- 
red  dye,  with  diazometaxylidine  a  magenta-red  dye,  and  with,  diazo- 
amidonaphthalene  a  bluish-violet  dye.  D.  B, 

Preparation  of  Paints.  (Bingl.  polyt.  J.,  242,  456.) — Scholz's 
liquid  blacking  consists  of  50  parts  asphalte,  50  parts  naphtha,  6  parts 
linseed-oil  varnish,  14  parts  train  oil,  and  13  parts  spirit  of  wine. 

For  the  preparation  of  tannin-black,  Cobley  and  Guard  boil  leather- 
waste  in  a  solution  of  ferric  chloride.  The  dried  residue  is  used  as 
printing  ink  or  as  shoe-blacking ;  in  the  latter  case  it  is  mixed  with 
oil,  molasses,  or  a  similar  substance. 

Bauer  obtains  a  glaze  for  paper  and  pasteboard  by  mixing  100 
litres  boiling  water,  50  grams  ultramarine,  15  kilos,  sodium  thiosul- 
phate,  150  kilos,  gypsum,  and  120  litres  of  paste  prepared  from 
10  kilos,  wheat-starch.  The  glaze  is  rendered  soft  by  adding  glycerol. 
Stearin  or  wax  imparts  to  it  a  fine  lustre. 

Hoseman  obtains  a  glue  by  mixing  50  kilos,  calcium  chloride  solu- 
tion of  30 — 32°  B.,  and  25  kilos,  potato-starch  with  25  litres  of  water,^ 
and  warming  the  mixture  to  62 — 75°  with  5  kilos,  of  an  alkaline  solu- 
tion of  colophony.  4  kilos,  of  a  mixture  of  60  parts  tartar,  127'5  parts 
sulphuric  acid  of  10°  B.,  and  10'5  parts  aluminium  sulphate  solution  of 
9°  B.,  and  40  litres  water  are  next  added,  and  the  mixture  is  treated 
with  1  kilo,  zinc  chloride  solution  (10°  B.  j  in  5  litres  water  and  200 
grams  phenol  with  30  grams  nitrobenzene  in  4  to  5  kilos,  water.  The 
product  thus  obtained  has  manifold  applications,  and  forms  a  substitute 
for  glue  and  size.  D.  B. 
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Discontinuous  Phosphorescent  Spectra  observed  in  an 
almost  Perfect  Vacuum.  By  \V.  Ckookes  (Compt.  rend.,  92, 
12(^1  —  ]283). — Alumina  precipitated  from  alum  by  ammonia  behaves 
like  the  ruby,  giving  a  crimson  light  and  a  spectrum  which  has  been 
already  noticed  by  Becquerel.  After  having  been  frequently  exposed 
to  electric  action,  the  alumina  gradually  acquires  a  permanent  rose 
tint,  and  presents  slight  indications  of  becoming  crystalline.  In  some 
cases,  alumina  gives  a  green  phosphorescence;  thus  the  portion 
which,  on  precipitation  with  ammonia,  is  obtainable  only  by  boiling 
tlie  solution,  and  the  precipitated  alumina  obtained  from  the  acetate, 
give  a  green  and  not  a  red  phosphorebcence.  The  author  has  also 
met  with  a  specimen  of  i-uby  which  behaved  in  a  similar  manner. 

The  phosphorescence  of  glucina  is  blue ;  that  of  zirconia,  a  very 
pale  blue-green  ;  yttria,  dirty  green  ;  erbia,  yellowish ;  titanic  oxide, 
deep  brown;  magnesia,  rose;  barium  dioxide,  bright  orange-yellow; 
strontium  hydroxide,  a  fine  blue  ;  calcium  oxide,  bright  orange- 
yellow  ;  potassium  hydroxide,  pale-blue ;  sodium  hydroxide,  yellow ; 
lithium  hydroxide,  pale-red. 

Diamonds  exhibit  a  very  brilliant  phosphorescence,  which  is  gene- 
rally blue,  but  those  of  the  purest  water  are  not  the  most  remarkable 
in  this  respect.  Diamonds  which  in  sunlight  manifest  a  slight 
fluorescence,  disappearing  by  the  interposition  of  a  yellow  glass, 
phosphoresce  very  brilliantly  of  a  pale  yellowish-green  colour. 

Many  substances  seem  altogether  destitute  of  phosphorescence ; 
such  are  the  oxides  of  didymium,  iron,  chromium,  cerium,  and 
thorium,  anhydrous  baryta  and  stannic  oxide.  Thoria  appears  to 
possess  the  power  of  absorbing  gases  to  an  extent  greater  than  that  of 
any  other  substance ;  when  heated  in  a  vacuous  tube,  it  produces,  on 
cooling,  a  vacuum  so  complete  that  a  spark  capable  of  passing  over 
0*05  mm.  in  air  is  stopped  by  O'OOl  mm.  in  the  space  thus  rarefied. 

In  almost  all  the  substances  examined,  a  residual  phosphorescence 
remains,  which  is  more  or  less  persistent  after  the  electric  current  has 
ceased  to  act ;  this  is  particularly  observable  in  the  case  of  Iceland 
spar,  in  which  moreover  the  ordinary  and  extraordinary  rays  are 
found  to  be  polarised  in  contrary  directions. 

The  author  states  that  his  researches  have  led  him  to  suspect  the 
presence  of  new  elenaents  in  some  of  the  materials  used,  and  that  he  is 
at  present  engaged  in  endeavouring  to  obtain  further  and  more  satis- 
factory evidence  of  their  existence.  J.  W. 

Relation  between  the  Optical  and  Thermic  Properties  of 
Liquid  Carbon  Compounds.  By  J.  W.  Bruhl  (Anaaleu,  211, 
12U — 178). — A  continuation  of  the  author's  researches  on  the  correla- 
tion of  the  physical  properties  of  the  carbon  compounds  and  their 
chemical  constitution  (cf.  Abstracts,  1880,  781 ;  1881,  15). 

VOL.  XLIl.  2   h 


446  ABSTRACTS  OF  CHEMICAL  PAPERS. 

The  author  alludes  at  the  outset  to  the  surmise  of  Newton  that  the 
diamond,  owing  to  its  refractive  power,  is  a  combustible  substance, 
and  to  the  researches  of  Dulong  and  Mohron  the  relation  between  the 
heats  of  combustion  of  gases  and  their  refraction-coefficients.  In  the 
present  communication,  these  relations  are  more  fully  investigated, 
and  inferences  drawn  from  them  with  regard  to  the  double  linking  of 
carbon-atoms. 

Part  I.  From  determinations  of  the  refractive  power  made  by  the 
author,  and  the  heats  of  combustion  by  Berthelot  and  Louguinine,  the 
following  conclusions  are  drawn  : — First,  the  refractive  power  and  heat 
of  combustion  of  a  compound  is  decreased  by  the  addition  of  oxygen,  by 
the  removal  of  hydrogen,  or  by  its  replacement  by  oxygen.  This 
decrease  becomes  less  the  greater  the  number  of  oxygen-atoms  so  added 
or  introduced,  or  in  the  case  of  homologues  of  analogous  chemical  struc- 
ture these  differences  become  less  with  increase  of  molecular  weight. 
Secondly,  the  refractive  power  and  heats  of  combustion  are  decreased 
by  the  replacement  of  hydrogen  by  the  halogens,  or  by  polymerisation, 
but  are  increased  in  the  case  of  homologous  compounds  with  every 
CHj  grouping  added  to  the  molecule,  these  differences  becoming  less 
the  higher  the  molecular  weight.  Thirdly,  the  specific  refractive 
power  and  heats  of  combustion  of  equivalent  weights  of  isomeric  alco- 
hols, aldehydes,  and  other  classes  of  the  fatty  series  are  approximately 
equal.  Fourthly,  the  double  binding  of  carbon-compounds  increases 
the  refractive  power  and  heat  of  combustion,  and  these  constants  are 
greater  for  those  compounds  which  contain  double  bindings,  than  for 
their  isomerides  which  do  not  contain  such  double  bindings,  whether 
of  carbon  with  oxygen  or  of  carbon  with  itself  in  ring-formed  group- 
ings. From  this,  it  may  be  concluded  with  probability  that  the 
double  binding  of  oxygen  increases  in  like  manner  the  heat  of  com-  " 
bustion  and  the  refractive  power. 

Part  II.  From  the  determinations  of  heats  of  combustion,  it  follows 
fi"om  thermodynamical  considerations  that  the  energy  of  a  compound 
containing  a  double  bond  is  greater  than  the  energy  of  an  isomeride 
which  has  no  such  bond.  But  the  energy  of  a  compound  consists  of 
the  kinetic  energy  of  its  particles  (its  specific  heat  capacity)  and  its 
potential  energy,  of  which  the  former,  in  the  case  of  isomeric  com- 
pounds containing  the  same  number  and  kind  of  atoms,  is  the  same 
for  any  given  temperature.  Then  the  difi^erent  values  of  the  energy 
of  isomeric  compounds,  as  shown  by  their  different  heats  of  combus- 
tion, are  due  to  differences  of  potential  energy,  so  that  weaker  atom- 
affinities  correspond  to  greater  potential  energy.  As  compounds 
containing  a  double  bond  have  a  greater  energy,  this  double  bond 
represents,  not  as  hitherto  supposed,  a  stronger,  but  a  weaker  attrac- 
tion between  the  atoms  linked  by  it.  This  conclusion  is  further 
confirmed  by  tlie  researches  of  Kopp  and  Buff,  by  which  it  has  been 
demonstrated  that  the  specific  volume  of  oxygen,  sulphur,  and  nitro- 
gen is  increased  when  they  are  combined  with  carbon  by  a  multiple 
bond,  so  that  the  space  occupied  by  two  atoms  combined  together  by  a 
multiple  bond  is  greater  than  the  space  occupied  by  these  atoms  when 
combined  only  by  a  single  bond.  Thus  the  former  are  further 
removed  from  one  another  than  the  latter.     It  has  also  been  shown  by 
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Kekale  that  on  the  oxidation  of  compounds  containii^  a  doable  bond 
the  splitting  up  of  the  molecule  takes  pLice  always  at  this  bond.^nd 
this  fact  must  be  dependent  upon  a  weaker  attraction  between  the 
atoms  so  linked  togther.  Further,  the  aldehydes  and  ketones  which 
contain  the  grouping  I  C  I  0  easily  combine  with  other  elements  or 
radicles,  which  is  not  the  case  with  the  ethers  which  contain  the 
grouping :  CO. C  :.  This  weaker  atom- attraction  of  the  so-oalled 
double  bond,  the  author  proposes  to  represent  graphically,  thus  : — 

CHa- GH— CHi— OH  or  CH3— CH,— CH 0. 

Allyl  alcohol.  Propyl  aldehyde. 

and  the  constitution  of  benzene  by  the  formula^— 

HC        CH 

H 


HC  CH 


Inasmuch  as  Berthelot  has  found  that  the  heat  of  combustion  of 
ethylene  oxide  is  greater  than  that  of  acetaldehyde,  its  isomeride,  a 
result  which  is  in  direct  contradiction  to  those  mentioned  above,  the 
authop  considers  it  probable  that  ethylene  oxide  (and  its  homologues) 
has  not.  the  constitution  CHj — 0 — CH2,  but  rather  CHj 0,  and 


L 


)H, 

this  formula  is  supported  by  the  fact  that  ethylene  oxide  is  readily 
polymerised  and  co>mbines  easily  with  other  compounds. 

The  author,  in  conclusion,  proposes  the  terms  "  single  or  double 
unsaturated  "  instead  of  "  double  or  triple,  bond."  V.  H.  V. 

Pocket  Pile  with  Jointed  Elements.  By  Pulvermacher 
(Compt..rend.,  93,  1020 — 1021). — The  negative  elements  are  hollow 
cylinders  of  gilded  capper,  provided  with  horizontal  arms,  by  means 
of  which  thoy  are  hung  together,  and  separated  by  rings  of  some  insu- 
lating material.  The  latt«r  fit  one  into  another  when  the  chain  is 
rolled  up,  thus  forming  a  firm  compact  block.  The  positive  elements 
consist  of  spirals  of  zinc  wire  connected  with  a  split  strip  of  tinned 
iron,  and  insulated  from  the  copper  plates  by  cotton  or  asbestos.  That 
part  of  the  copper  cylinder  which  acts  as  the  negative  element  may 
with  advantage  be  replaced  by  carbon.  In  this  case  the  zincs  are 
amalgamated,  and  the  pile  dips  into  a  solution  of  chromic  acid  con- 
tained in  a  water-tight  box.  The  connections  can  be  made  in  such  a 
manner  as  to  set  in  action  any  wished  for  number  of  elements. 

C.  H.  B. 

Thermic  Laws  Relating  to  the  Exciting  Spark  in  Con- 
densers. By  E.  ViLLAEi  {Compt.  rend.,  92,  1449— 1452).— The 
"  exciting  spark  "  of  the  discharge  of  a  condenser  is  to  be  understood 
as  that  which  is  produced  against  the  exciter,  and  the-  "  conjunctive 
spark"  as  that  which  is  formed  in  an  interruption.  In  order  to 
measure  the  heat  of  the  former,  a  special  thermometer  was  devised, 
consisting  of  an  exciter  enclosed  in  a  glass  flask.      This  flask  was 

2  h  2 
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supported  hj  two  "bands  of  ebonite  passing  through  two  tnbnlures,  in 
such  a  manner  as  to  be  able  to  turn  round  upon  its  axis  horizontally, 
whereby  the  circuit  of  a  Leyden  jar  battery  could  be  opened  or  closed 
at  pleasure  ;  the  spark  then  passed  between  two  terminals  inside  the 
flask. 

The  heat  developed  was  measured  by  the  displacement  of  a  glycerol 
and  water  index  contained  in  a  vertical  glass  tube  attached  to  the 
flask.  With  this  apparatus,  it  was  found  as  a  mean  result,  for  differ- 
ing  known  charges  of  the  same  battery — 

"  That  the  heat  developed  by  the  exciting  spark  is  very  nearly  pro- 
portional to  the  square  of  the  charge." 

This  law  is  unfortunately  complicated  by  several  phenomena,  amongst 
which  may  be  mentioned,  the  quality  of  the  glass  of  which  the  jars 
were  made  ;  its  power  of  retaining  an  electi-ic  -discharge  ;  and  the  pro- 
duction of  secondary  discharges  when  working  at  high  potential ;  how- 
ever, by  using  every  possible  precaution,  it  was  further  ascertained 
that— 

(1.)  The  heat  of  the  exciting  spark  increases  more  rapidly  than  the 
third  power  of  the  charge  for  a  low  potential. 

(2.)  It  increases  almost  directly  as  the  charge  for  a  very  high 
potential. 

(3.)  It  increases  as  the  square  of  the  charge  for  a  mean  potential. 

The  author  has  also  studied  the  manner  in  which  the  heat  produced 
by  the  spark  varies  with  the  quantity  of  electricity,  when  the  potential 
remains  constant ;  under  these  circumstances  it  was  found  that  the 
heat  increases  rather  more  slowly  than  the  charge,  or  more  exactly, 
when  the  charge  increases  from  1  to  2,  the  heat  produced  by  the  spark 
augments  in  the  ratio  of  I  to  1"77. 

"When  the  potential  varies  and  the  charge  remains  constant,  the 
heat  increases  (1)  more  rapidly  than  the  potential  when  the  latter  is 
small;  (2),  directly  as  the  potential  of  mean  value;  but  (3),  it  in- 
creases much  less  or  even  decreases  with  an  increasing  potential  when 
the  latter  is  high.  In  the  first  case,  with  a  small  potential  increasing 
from  1  to  2,  the  heat  of  the  spark  increased  in  the  ratio  of  1  to  3  81. 

In  experiments  of  this  nature,  a  part  of  the  spark  may  be  replaced 
by  a  fine  metallic  wire,  and  vice  versa;  but  it  is  necessary  that  the 
sum  total  of  all  the  other  effects  produced  by  the  spark  should  follow 
the  same  laws.  An  essential  difference  exists,  nevertheless,  between 
the  spark  and  a  heated  wire,  as  far  as  theimal  phenomena  go.  The 
spark,  according  as  the  charge  and  potential  increase,  augments  in 
length  and  in  transverse  section ;  it  must,  therefore,  be  regarded  as  a 
variable  conductor  in  which  the  heat  is  doubtless  a  function  of  the 
number  of  gaseous  molecules  which  compose  it  as  well  as  of  their 
temperature.  In  the  case  of  a  metallic  wire  which  is  obviously  a  fixed 
or  invariable  conductor,  its  thermic  quality  is  exclusively  a  function  of 
temperature.  J.  W. 

Disintegration  of  Electrodes  by  Positive  Electricity,  and 
the  Explanation  of  Lichtenberg  Figures.  By  E.  Reitlingee  and 
F.  Wachter  (Ann.  Phys.  Ghem.  [2],  14,  591— 610).— The  electrical 
disintegration  which  occurs  at  the  surfaces  of  flat,  spherical,  or  pointed 
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metallic  electrodes,  is  caused  solely  by  the  discharge  of  positiv^e  elec- 
tricity. 

Whenever  negative  electricity  runs  over  a  resinons  surface,  it 
always  leaves  behind  it  traces  of  a  circular  spreading,  whilst  positive 
electricity  can,  according  to  circumstances,  happen  either  in  radial 
lines,  or  in  circular  discs  or  rings.  An  inversion  of  Lichtenberg's 
figures,  by  means  of  which  negative  electricity  would  give  a  radiating 
figure,  is  found  to  be  impossible  down  to  the  smallest  lines  or  rays. 

The  positive  Lichtenberg  radiating  figures  are  caused  by  minute 
particles  detached  from  the  electrode,  whilst  the  positive  as  well  as 
the  negative  disciform  figures  are  produced  by  gaseons  discharges. 

T.  C. 

New  Method  of  Measuring  certain  Chemical  Affinities.  By 
A.  Tribe  {Phil.  Marj.  [.5],  12,  299— 300).— The  author  immerses  a 
rectangular  metallic  plate  in  an  electrolyte  in  the  act  of  electrolysis, 
so  that  the  lines  of  force  are  parallel  with  one  of  its  edges,  and  from 
the  form  and  size  of  the  intermedial  space  (i.e.,  the  space  on  which 
neither  of  the  ions  is  deposited)  hopes  to  be  able  to  measure  chemical 
affinities  quantitatively.  F.  L.  T. 

Specific  Heats  of  Gases  at  High  Temperatures.  By  Mallakd 
and  Le  Ciiatelier  (Comjit.  rend.,  93,  1014 — 1016). — By  means  of  an 
apparatus  previously  described,  the  authors  have  determined  the 
specific  heats  at  constant  volume  of  carbonic  anhydride,  water  vapour, 
nitrogen,  hydrogen,  oxygen,  and  carbonic  oxide,  at  temperatures  near 
2000"'.  The  gas  experimented  with  was  mixed  with  a  certain  proportion 
of  an  explosive  mixture  of  oxygen  and  carbonic  oxide,  or  oxygen  and 
hydrogen,  as  the  case  might  be,  and  the  pressure  developed  by  the 
explosion  was  determined.  From  this,  the  temperature  was  calculated, 
a  correction  being  made  for  cooling,  and  from  the  temperature  the 
specific  heat  was  readily  deduced. 

Carbonic  anhydride  (CO2  =  44),  specific  heat  at  about  1800°  =  12*6. 
The  determinations  of  Regnault  and  of  Wiillner  give  6"3  as  the  specific 
heat  at  0°,  with  an  increase  of  0*055  for  1°.  The  author's  value  corre- 
sponds with  an  increase  of  0'038  for  1°.  The  specific  heat  of  COo 
increases  continually  up  to  2000",  but  the  rate  of  increase  diminishes 
as  the  temperature  rises.  The  specific  heat  at  temperature  t  may  be 
represented  by  the  formula 

C  =  6-3  +  0-00564f  -  0-00000108^*, 

which  gives  a  maximum  of  13'7  at  2160°.  Probably  this  formula 
holds  good  only  for  temperatures  below  2000°,  and  above  this  point 
the  specific  heat  tends  to  become  constant,  with  a  limit  of  about 
137. 

Wafer  vapour  (HoO  =  18),  specific  heat  at  1600°  =  11 '5.  Regnault 
and  Winkelmann  found  5'91  at  0°,  with  an  increase  of  0'0375  for  1°. 
The  mean  specific  heat  at  constant  volume  between  0°  and  t  is  given 
by  the  formula 

C  =  5-91  +  0-00376^  -  0-000000155^^ 

Oxijycn,  Hydrogen,  Nitrogen,  Carbonic  Oxide. — It  is  well  known  that 
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the  specific  heats  of  these  gases  at  0°  are  equal.  The  authors  find 
that  they  are  also  equal  at  temperatures  above  2000°.  The  mean 
specific  heat'between  0°  and  i  is  given  by  the  formula 

G  =  5  +  0-00062^. 

The  increase  in  specific  heat  at  2000°  is  2'5. 

The  authors  have  proved  that  none  of  the  gases  experimented  with 
undergo  dissociation  at  the  high  temperature  employed, 

C.  H.  B. 

Liquefaction  and  Cold  Produced  by  the  Mutual  Action  of 
Solids.  By  Evelyn  M.  Walton  {FhU.  Mag.  [5],  12,  290— 298).— The 
mixing  of  two  dry  finely  powdered  salts,  one  or  both  containing  water 
of  crystallisation,  may  be  attended  by  liquefaction  to  a  greater  or  less 
extent,  with  accompanying  decrease  of  temperature,  as  noticed  by 
Ordway  (Silliman7i,'s  Journ.  [2],  9,  30 ;  and  27,  15),  Berthelot,  and 
Ditte. 

As  a  rule,  ona  solid  must  be  hydrated,  but  neither  need  be  a  salt. 
When  any  change,  such  as  double  decomposition,  oxidation,  or  i-educ- 
tion  can  take  place,  liquefaction  is  probable.  When  SnCl2  +  2H2O  is 
mixed  with  HgClj,  Fe^Cls  +  I2H2O,  or  CuGlj  +  2H2O,  liquefaction 
occurs,  but  not  if  it  is  mixed  with  PbClj. 

Moistening  occurs  on  grinding  AgNOj  and  HgCU  together,  from 
which  the  author  suspects  the  formation  of  anhydrous  mercury 
nitrate  liquid  at  ordinary  temperatures. 

When  liquefaction  occurs  with  double  decomposition,  water  is 
usually  liberated,  e.g.,  Fe2(N03)6,l^H,0  +  'S[C&CU,GB.^O]  = 
Fe2Cl6,12H20  +  3[Ca(N03)„4H20]  +  I2H2O,  but  liquefaction  also 
occurs  on  mixing  two  salts  of  the  same  base  or  the  same  acid, 
e.g..:— 

FeaCle.GHoO  with  Fe^  (N03)6,18H20  liquefied. 

Fe2Cl6,12H20 

FeClo,4H20 

.FeS04,7H20 

with  Fe^Cle.eHaO 
Na^CzHaOz.GHjO    „     PhC^U^O^^dR^O  „ 

„  „         K2C3Ho02  „ 

„  ZnC2H202,3H20  „ 

N"a2SO4,10H2O         „  ZnS04,7H20 

„                     „  Li2S04,H20          „ 

.CaCl2,6H20              „  Fe2Cl6,12H20       „ 

„  CuCl2,2H20 

When  NaOH  was  used  with  any  hydrated  sodium  salt,  it  appro- 
priated the  combined  water. 

The  author  considers  that  the  liquefaction  which  takes  place  on  mixing 
CaClo,6H20  with  Ca(N03)2,4H20,  and  in  similar  cases,  is  because  the 
crystallising  point  of  these  two  bodies  together  is  lower  than  for  either 
when  alone,  just  as  in  the  case  of  ice  and  common  salt.  The  lowest 
attainable  temperature  of  sodium  nitrate  with  ice  is  — 17°.  The 
author,  by  acting  on  ice  with  mixtures  of  metallic  nitrates  and  sodium 
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carbonate  or  sulphate  (whereby  sodium  nitrate  and  an  insoluble  car- 
bonate or  sulphate  would  be  produced)  obtained  temperatures  varying 
from  -137°  to -26°,  averaging  -177°.  F.  L.  T. 

Note  b]/  Abstractor. — I  can  confirm  the  fact  that  moistening  occurs 
on  rubbing  AgNOs  and  HgCIi  together  in  a  mortar,  but  I  find  that 
no  moistening  and  no  increase  in  weight  occurs,  even  at  the  end  of 
twenty  houre,  on  mixing  the  finely  powdered  dried  salts  with  a 
platinum  wire  and  leaving  them  in  a  desiccator,  whereas  on  leaving  the 
same  mixture  for  two  or  three  hours  exposed  to  the  ordinary  atmo- 
splitre,  moistening  and  increase  in  weight  occur  simultaneously ;  the 
reason  probably  being  that  the  highly  deliquescent  mercuric  nitrate 
foi'nied  at  each  point  of  contact  of  the  two  salts  absorbs  moisture  from 
the  air.  It  might  also  be  pointed  out  that  in  the  above  cases  of 
liquefaction  of  salts  containing  the  same  acid  or  the  same  base,  some 
of  the  salts  employed,  e.g.,  calcium  chloride,  ferric  chloride,  ferric 
nitrate,  are  more  or  less  deliquescent. 

Calorimetric  Studies.  By  W.  Ostwald  (J.pr.  Chem.  [2],  25, 1 — 
19). — 111  order  to  study  the  amount  of  change  occurring  between  the 
acids  and  bases  of  two  salts  in  the  fused  state,  the  author  has  deter- 
mined the  heat  of  solution  of  such  mixtures  before  and  after  fusion. 
The  results  obtained  cannot  always  be  applied  to  this  purpose, 
for  in  many  cases  where  no  interchange  can  have  taken  place,  the  heat 
of  solution  has  still  suffered  change.  This  the  author  attributes  to 
tie  formation  of  double  salts.  In  some  of  these  cases  the  heat  of  solu- 
t.on  of  the  fused  mixtures  undergoes  slow  alteration  until  it  reverts  to 
tiiat  of  the  mixture  before  fusion :  in  a  mixture,  for  instance,  of 
potassium  and  sodium  chlorides,  before  fusion,  the  heat  of  solution  is 
-  5'97  cal.,  immediately  after  fusion,  — 3'67  cal. ;  one  hour  after  fusion, 
— 3"8  cal. ;  one  month  after  fusion,  — 5'98  cal. 

Taking  mixtures  of  salts  to  which  these  objections  do  not  apply, 
the  author  shows  that  the  heat  of  solution  after  fusion  is  independent 
of  the  order  of  combination  of  the  acids  and  bases  before  fusion  :  thus 
with  potassium  sulphate  and  barium  chloride  in  molecular  proportion, 
before  fusion  the  heat  of  solution  is  +  0*82  cal.;  after  fusion,  — 876  cal.  ; 
barium  sulphate  and  potassium  chloride,  before  fusion,  —9  33  cal.  ; 
after  fusion,  — 8"9,  &c.  On  comparing  the  amounts  of  change  calcu- 
lated from  these  numbers,  it  is  found  that  the  salt  having  the  greatest 
heat  of  formation  is  formed  in  largest  quantity.  A.  J.   G. 

Affinities  of  Metals  for  Oxygen,  as  shown  by  the  Heat 
Developed  and  the  Contraction  Produced  during  Combination. 
By  W.  MUller-Ekzbach  {Aimahm,  210,  19G— 206). — Tlie  results 
obtained  by  a  study  of  the  chemical  reactions  of  metals  have  been 
found  to  place  them  in  the  same  order  of  affinity  in  the  case  of  their 
haloid  and  oxygen  salts  as  their  heat  of  combination  and  contraction 
of  volume.  In  the  case  of  the  metallic  oxides,  however,  this  is  dif- 
ferent. According  to  the  heat  evolved  during  combination  of  the 
hydroxides  of  the  alkaline  and  alkaline  earth-metals,  for  instance,  tha 
order  of  aflSnity  would  be  Mg,  Sr,  Ba,  Ca,  K,  and  2fa,  which  by  no 
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means  agrees  with  the  results  obtained  by  a  study  of  the  chemical 
reactions  of  these  metals.  On  the  other  hand,  the  contraction  of 
volume  on  combination  follows  in  the  same  order  as  that  given  by 
chemical  and  electrical  results.  In  the  case  of  tlie  monoxides  of  heavy 
metals,  the  heats  of  combination  give  the  same  series  as  the  chemical 
reactions,  whilst  the  specific  gravities  of  some  of  the  oxides  not  being 
known  with  certainty,  the  results  of  contraction  of  volume  cannot  be 
definitely  stated.  The  trioxides,  A1203,  FeoOs,  SbjOs,  and  AsoOs,  seem 
to  follow  the  same  law  in  heat  of  combination  as  in  chemical  behaviour, 
and  this  also  holds  good  when  their  contraction  on  combination  is 
studied.  Bismuth  trioxide  alone  forms  an  exception,  as  according  to 
its  sp.  gr.,  the  aflBnity  for  oxygen  of  bismuth  should  be  stronger 
than  that  of  iron,  whilst  chromium  takes  its  proper  place  between  iron 
and  aluminium.  J.  K.  C. 

Heat  of  Formation  of  Calcium  Oxychloride.  By  Brrthelot 
{Comft.  rend.,  92,  1452 — 1454). — Crystallised  calcium  oxychlonde 
was  made  by  boiling  together  a  solution  of  calcium  chloride  and  slaked 
lime.  Long  needle- like  crystals  were  deposited  on  cooling,  which  could 
not  be  purified  by  washing  either  with  water  or  with  alcohol,  as  they 
were  immediately  decomposed  ;  they  were  therefore  merely  dried  bf 
pressure  between  bibulous  paper.  An  analysis  by  Ditte  assigned  to 
the  salt  the  formula  CaCl2,3CaO,16H20,  which  composition  has  been 
adopted  by  the  author  of  the  present  communication. 

The  heat  of  formation  of  the  oxychloride  was  measured  by  dissolvii^ 
it  in  dilute  hydrochloric  acid,  the  reaction  being  as  follows : — 

6HC1  -{-  3CaO  evolves  +  138  units 
CaCl2  +  nH^O        „       +  17-4    „ 

If  the  heat  disengaged  during  solution,  +  31*697  units,  be  deducted 
the  heat  of  combination,  starting  from  solid  calcium  chloride  and 
calcium  oxide,  becomes  CaClj  +  3CaO  +  I6H2O  =  +  92  units,  01 
69'12  units,  if  the  water  also  be  reckoned  as  solid.  By  drying  the  oxy- 
chloride in  a  vacuum,  it  loses  40"9  per  cent,  of  its  weight,  and  these 
correspond  to  the  formula  CaCl2,3CaO,3H20.  The  heat  of  formation 
was  measured  as  in  the  previous  instance,  and  57'64  units  were 
obtained,  reckoning  the  water  as  liquid,  or  53'37  units  with  the  water 
as  solid. 

One  molecule  of  anhydrous  calcium  chloride  was  fused  with  1,  2, 
and  3  molecules  of  quicklime.  Their  heat  of  formation  is  as 
follows : — 

CaCl2  +  CaO  =  -|-  7-304  units 
CaCU  +  2CaO  +  2HC1  =  -|-  99-526  units, 
whence — 

CaClj  +  2CaO  =  +  9-874  units 
CaCl2  +  3CaO  =  +  8-206      „ 

The  numbers  expressing  the  heats  of  combination  of  these  three 
compounds  approximate  very  closely  to  each  other,  and  being  within 
the  limits  of  experimental  error,  may  perhaps  be  considered  as  iden- 


GENERAL  AND  PHYSICAL  CHESnSTRY.  453 

tical.     From  them  may  be  calculated  the  heat  evolved  by  the  combi- 
nation of  the  anhydrous  oxychloride  with  water. 

CaClj  +  3CaO  +  SFToO  (water  solid)  =  +  47-2    units 

CaCl,  +  3CaO  +  16H,0  „  =  +  60'92      „ 

CaCl,  +  3CaO  +  3HoO+  I3H2O  (water  solid)  =  +  1576  units. 

This  last  quantity  exceeds  the  heat  of  hydration  of  calcium  chloride, 
which  explains  the  formation  of  the  oxychloride  in  presence  of 
water.  J.  W. 

Temperatures  of  Combustion  and  Dissociation  of  Carbonic 
Anhydride  and  Water  Vapour.  By  Mallard  and  Le  Chatelier 
(Compt.  rend.,  93,  lU7l) — 107*J). — The  temperatures  of  explosive  mix- 
tures calculated  by  means  of  the  formula  for  specific  heats,  &c.,  given 
in  a  former  paper  (this  vol.,  p.  449),  agree  well  with  those 
actually  observed.  On  the  basis  of  these  formulce  and  determina- 
tions, the  authors  have  calculated  the  temperature  of  combustion  of 
explosive  mixtures  of  hydrogen  with  oxygen,  and  of  carbonic  oxide  with 
oxygen,  and  also  the  temperature  of  dissociation  of  water  vapour  and 
carbonic  anhydride.  Assuming  that  the  formula  is  true  for  tempera- 
tures above  2700°,  the  tcmpei-ature  of  combustion  of  Hj  -|-  0  in  a 
closed  vessel  is  3480°.  The  actual  tempei-aturcs  observed  with  mix- 
tares  closely  approaching  the  theoretical  mixture  in  composition  varied 
between  3100  and  3300.  The  dissociation  of  water  is  therefore  only 
very  slight  even  at  this  elevated  temperature.  Taking  into  account 
only  the  exterior  work  done  by  the  gas  in  expanding  from  constant 
volume  to  constant  pressure,  and  assuming  that  the  ratio  of  the  two 
specific  heats  is  the  same  as  at  low  temperatures,  the  temperature  of 
combustion  of  Ho  -j-  0  at  ordinary  pressure  is  3200°,  supposing  that 
no  dissociation  takes  place.  If  there  is  slight  dissociation  the  tem- 
perature will  be  between  2800°  and  2900°,  a  value  adopted  by  Deville. 
On  the  same  supposition  the  temperature  of  combustion  of  an  explo- 
sive mixture  of  hydrogen  and  air  is  1830°. 

Assuming  that  the  formula  for  the  variation  of  the  specific  heat  of 
carbonic  anhydride  is  true  for  temperatures  above  2000°,  the  tempera- 
ture of  combustion  of  CO  +  0  is  3200°,  with  dissociation  to  the 
extent  of  about  80  per  cent.  The  dissociation  of  carbonic  anhydride 
is  only  sliglit,  even  at  2200°  :  this  is  the  temperature  of  combustion 
of  a  mixture  of  carbonic  oxide  and  air  in  closed  vessels.  The  tempera- 
ture of  combustion  of  the  same  mixture  under  ordinary  conditions, 
calculated  as  in  the  case  of  hydrogen,  is  2050°.  C.  H.  B. 

Explosion  of  Acetylene,  Cyanogen,  and  Endothermic  Com- 
pounds in  General.  By  Berthelot  (Compt.  rend.,  93,  613 — 619). 
— The  author  has  succeeded  in  exploding  various  gaseous  compounds 
by  means  of  special  detonating  agents.  As  in  the  well-known  case  of 
dynamite,  the  violent  shock  of  the  exploding  charge  completely 
destroys  the  molecular  stability  of  the  gas.  The  author  has  generally 
employed  mercury  fulminate.  He  states  that  there  appears  to  exist 
an  explosive  wave  quite  distinct  from  proper  sound  waves. 

Acetylene. — 20 — 25  c.c.  of  acetylene  were  exploded  by  O'l  gram  of 
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mercury  fulminate.  It  yielded  carbon  and  free  hydrogen.  The 
carbon  is  deposited  in  an  amorphous  state,  dissolving  almost  com- 
pletely in  a  mixture  of  fuming  nitric  acid  and  potassium  chlorate. 
There  is,  however,  a  trace  of  graphite,  which  is  probably  produced  by 
the  exceedingly  high  temperature.  The  author  has  previously  shown 
that  amorphous  carbon  begins  to  change  into  graphite  when  heated 
to  2500°  by  explosive  gas,  and  also  that  lamp-black  obtained  by  the 
incomplete  combustion  of  a  hydrocarbon,  contains  a  trace. 

Cyanogen. — When  cyanogen  is  exploded  in  a  similar  manner,  it 
yields  amorphous  carbon  and  free  nitrogen.  There  is  also  a  trace 
of  graphite  in  this  case. 

Nitric  Oxide. — On  explosion,  this  gas  splits  up  into  nitrogen  and 
oxygen ;  but  the  carbonic  oxide  formed  by  the  decomposition  of  the 
mercury  fulminate  combines  with  the  oxygen,  so  that  the  final  pro- 
ducts are  carbonic  anhydride  and  nitrogen. 

Arsenic  trihydride  decomposes  on  explosion  into  arsenic  and  hy- 
drogen. 

The  author  states  that,  generally  speaking,  compounds  and  explo- 
sive mixtures  become  more  and  more  susceptible  to  shocks  as  they 
near  the  temperature  at  which  they  begin  to  decompose.  The 
author  states  the  following  general  rule  ;  gases  formed  with  absorp- 
tion of  heat,  such  as  those  employed  in  the  above  experiments,  which 
do  not  explode  by  simple  heating,  can  be  made  to  explode  by  means  of 
a  violent  shock.  J.  I.  W. 

Surfaces  of  Separation.  By  Berthelot  (Compt.  rend.,  93, 
1054). — The  author  first  stated  this  principle  in  1869  (Ann.  Chem. 
Phys.,  140),  and  not  in  1872,  as  recently  stated  by  Lemoine. 

C.  H.  B. 

Diffusion  of  Solids  into  Solids.  By  A.  Colson  (Cohipt.  rend., 
93,  1U74 — 1070). — When  sheet-iron  is  heated  with  lamp-black  in  a 
reducing  atmosphere,  not  only  does  the  carbon  diffuse  into  the  iron, 
but  the  iron  also  diffuses  into  the  carbon.  This  diffusion  will  take 
place  at  a  temperature  as  low  as  250°  if  the  heating  is  prolonged  for 
24  hours.  Piano  wire  heated  to  redness  with  charcoal  in  a  carbon 
crucible  surrounded  by  a  brasque  of  lamp-black,  loses  weight,  but 
retains  its  malleability  and  metallic  lustre  :  after  heating,  the  carbon 
contains  iron.  It  would  appear  that  at  low  temperatures  the  iron 
diffuses  most  readily  into  the  carbon,  at  high  temperatures  the  reverse 
is  the  case.  No  similar  phenomena  are  observed  with  platinum.  The 
author  concludes  that  the  diffusion  of  solids  is  strictly  analogous  to 
that  of  liquids.  In  order  that  two  solids  may  diffuse  one  into  the 
other,  it  is  necessary  that  there  should  be  some  atti^action  between 
them,  i.e.,  that  they  can  react  upon  one  another.  Silver  chloride  will 
diffuse  into  dry  sodium  chloride,  and  metallic  silver  into  dry  alkaline 
chlorides  when  heated  with  them  at  temperatures  below  their  melting 
points.  If  a  plate  of  copper  is  placed  on  a  polished  surface  of  iron 
pyrites,  and  heated  in  a  current  of  carbonic  anhydride,  small  quanti- 
ties of  sulphur  are  separated  from  the  pyrites  and  combine  with  the 
copper.  This  experiment  may  be  repeated  several  times  with  the  same 
surface  of  pyrites.     When  piano  wire  is  heated  to  redness  with  pure 
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lime  in  a  carbon  crucible  surrounded  by  a  brasque  of  lamp-black, 
calcium  diffuses  into  the  iron.  If  the  heating  is  prolonged  for  three 
hours,  the  piano  wire  becomes  brittle.  When  discs  of  iron,  separated 
by  cylinders  of  compressed  lamp-black,  are  heated  to  redness  in  a 
cylinder  of  gas  carbon  placed  in  a  brasqued  crucible,  the  extent  of 
diffusion  follows  the  law,  hp  =  constant,  where  h  is  the  distance  from 
the  surface  of  the  iron  disk  and  p  the  weight  of  iron  in  a  unit-volume 
of  charcoal  at  the  distance  h.  C.  H.  B. 

Incomplete  Combustion  of  Gases.  By  K.  Botsch  {Annalen, 
210,  207 — 245). — These  experiments  were  conducted  in  the  apparatus 
used  by  V.  Meyer.  They  consisted  in  the  explosion  of  a  mixture  of 
various  volumes  of  carbonic  -oxide  and  detonating  gas,  at  diminished 
pressure,  and  at  various  temperatures,  and  also  of  the  explosion  of 
mixtures  of  chlorine,  oxygen,  and  hydrogen  under  varying  conditions. 
The  results  of  the  experiments,  under  diminished  pressure,  with 
hydrogen  and  oxygen  in  the  proportion  of  two  volumes  of  the  former 
to  one  of  the  latter,  mixed  with  varying  proportions  of  carbonic  oxide, 
are  given  in  the  table  below,  where  p  and  t  represent  the  pressures 
and  temperatures  respectively  before  the  explosion  : — 


Before  explosion. 

After  exploMon 

. 

No 

0. 

Ha. 

CO. 

HjO. 

CO,. 

Hj. 

CO. 

P- 

t. 

1.... 

2 

2-94 

1  32 

0-68 

0-68 

2-26 

145 

2-9 

2.... 

2 

1-51 

1-35 

0-65 

0-65 

0-86 

149 

2-8 

3.... 

2 

0-99 

l•4^ 

0-56 

0-56 

0-43 

153 

6-6 

4.... 

2 

0-75 

1-67 

0-33 

0-33 

0-41 

150 

81 

5.... 

2 

0-60 

1-74 

0-26 

0-26 

0-34 

158 

4-9 

6.... 

2 

0-49 

1-77 

0-23 

0-23     0-26 

167 

4-5 

It  will  be  seen  from  the  above  table  that  the  ratio  of  the  carbonic 
anhydride  to  the  water  in  the  products  of  combustion  is  almost  con- 
stant so  long  as  the  carbonic  oxide  present  in  the  mixture  is  not  less 
than  half  the  quantity  of  hydrogen. 

Experiments  with  the  same  relative  quantities  of  gases  were  carried 
on  at  100°  and  180°,  the  pressure  being  also  considerably  raised.  The 
results  are  given  on  the  next  page : — 
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At  100°. 

P- 

t 

At  180°. 

P- 

2fo. 

After  explosion. 

After  explosion. 

t 

H3O. 

1-18 

1-21 

1-4 

1-53 

1-59 

1-62 

COj. 

H,. 

CO. 

H2O. 

COj. 

Hj. 

CO. 

1.. 
2.. 
8.. 
4.. 
5.. 
6.. 

0-82 

0-79 

0-6 

0-47 

0-41 

0-37 

0-82 

0-79 

0-6 

0-47 

0-41 

0-37 

2  13 
0-71 
0-39 
0-27 
0-19 
0  13 

0  -368  9S  -7 
0  -412  99 -0 
0-488  99-0 
0 -430  99  -3 
0-446  99-1 
0-421  99-3 
1 

Ill 
1-16 
1-37 
1-49 
1-55 
1-6 

0-91 
0-84 
0-63 
0-51 
0-45 
0-4 

0-91 
0-84 
0-63 
0-51 
0-45 
0-4 

2-1 

0-65 
0-36 
0-24 
0-15 
0-1 

0-351 
0-437 
0-387 
0-416 
0-429 
0-448 

180 

From  the  above  numbers,  it  will  be  seen  that  the  amounts  of  carbonic 
anhydride  and  water  formed  by  the  explosion  increase  and  decrease 
re.spectively  with  the  increase  of  temperature,  and,  as  was  also  the 
case  at  the  ordinary  temperature,  excess  of  carbonic  oxide  has  very 
little  influence  on  the  result.  In  other  words,  the  affinity  of  carbonic 
oxide  to  oxygen  increases  with  the  temperature,  whilst  that  of  hydro- 
gen to  oxygen  sufFers  a  relative  diminution. 

Various  mixtures  of  chlorine,  hydrogen,  and  oxygen  were  exposed 
to  the  action  of  diffused  daylight,  the  only  product  being,  however, 
hydrochloric  acid.  On  passing  the  electric  spark  through  these  mix- 
tures, it  was  found  that  the  chlorine  first  combined  with  the  hydrogen, 
and  that  the  formation  of  water  did  not  commence  until  the  former 
was  saturated  ;  this  fact  stands  in  direct  contradiction  to  the  theory 
that  the  first  reaction  which  takes  place  between  different  bodies  is 
that  by  which  the  greatest  heat  is  evolved.  J.  K.  C. 

Velocities  of  Chemical  Reactions  and  La-w  of  Distribution. 

By  A.  PoTiLiTziN  {Bull.  Soc.  Chim.  [2],  35,  667 — 671). — In  a  previous 
communication,  (ibid.,  35,  562),  the  author  has  shown  that  complete 
double  decomposition,  with  disengagement  of  the  theoretical  amount 
of  heat,  does  not  take  place  between  any  two  salts,  whether  they  react 
in  aqueous  solution  or  in  absence  of  water;  but  that  the  decomposition 
stops  when  it  has  reached  a  certain  definite  limit,  and  an  inverse 
action  then  sets  in  with  absorption  of  heat.  The  following  experi- 
ments with  the  haloid  silver  salts  have  some  bearing  on  this 
question : — 

When  freshly  precipitated  silver  bromide  is  placed  in  contact  with 
solutions  of  h3^drochloricacid,  or  of  potassium,  sodium,  lithium,  calcium, 
or  barium  chloride,  the  bromide  is  slowly  decomposed,  and  heat  is 
absorbed ;  the  decomposition  is  complete  only  when  the  chloride  is 
employed  in  large  excess,  and  when  the  soluble  bromide  is  continually 
removed  from  the  solution  as  it  accumulates.  In  like  manner,  the 
displacement  of  iodine  by  a  soluble  bromide  is  easily  effected,  but  the 
action  of  soluble  chlorides  on  silver  iodide  is  slow  and  imperfect; 
however,  all  these  reactions  are  possible,  and  are  accompanied  by  an 
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absorption  of  heat  which  varies  from  3'5  to  6:9  thermal  nnits,  when  it 
represents  the  conversion  of  silver  bromide  into  chloride,  or  to  14  units 
when  the  change  is  from  iodide  to  chloride. 

As  to  the  inverse  actions  in  which  heat  is  disengaged,  they  have 
been  studied  only  in  connection  with  silver  chloride  and  the  bro- 
mides of  potassium  and  sodium.  At  first,  the  displacement  of  the 
chlorine  is  very  rapid,  but  it  gradually  slacken.s  so  that  1G5  hours 
are  eventually  required  to  form  95  per  cent,  of  silver  bromide  by  the 
reaction  of  potassium  bromide,  and  96  hours  by  the  action  of  sodium 
bromide. 

The  rapidity  of  the  reaction  expressed  in  amount  of  decomposi- 
tion per  unit  of  time,  tends  consequently  towards  zero,  and  the 
representative  curves  would,  therefore,  take  the  form  of  equilatei'al 
hyperbolas. 

In  comparing  the  rapidity  of  replacement  effected  by  the  chlorides 
of  potassium  and  sodium,  it  is  noticeable  that  at  starting,  the  doable 
decomposition  is  greater  for  sodium  chloride  than  for  potassium 
chloride  ;  this  might  be  anticipated,  if  the  calorimetric  effects  which 
accompany  the  reaction  in  question  are  taken  into  consideration. 
The  transformation  of  AgCl  4-  KBr  into  AgBr  +  KCl  in  presence 
of  water  evolves  3'5  units  of  heat,  whilst  the  corresponding  action 
of  sodium  bromide  disengages  4'3  units. 

The  whole  of  these  facts  tend  to  confirm  the  proposition  enun- 
ciated by  the  author  in  his  memoir  on  "  The  Measurement  of 
Afiinity,"  that  is,  the  equilibrium  of  a  system  of  bodies  AB  -f-  C  or 
AB  +  CD  is  not  determined  by  the  arrangement  corresponding  to  the 
maximum  amount  of  heat  evolved,  but  by  the  distribution  of  each 
substance  among  all  the  others,  according  to  its  respective  atomic 
weight,  mass,  and  temperature.  J.  W. 

Influence  of  Mass  on  the  Mutual  Substitution  of  Halogens. 

By  A.  PoTiLiTziN  (Joum.  Buss.  Chem.  Soc,  1882,  82— 94).— In 
several  previous  papers,  the  author  lias  studied  the  action  of  bromine 
on  metallic  chlorides.  If  equivalent  quantities  are  taken,  the  quantity 
of  chlorine  replaced  by  bromine  is,  cceteris  paribus,  proportional  to 
the  atomic  weights,  and  inversely  proportional  to  the  squares  of  the 
atomicity  of  the  respective  metals.  In  the  present  paper,  the  author 
shows  that  with  increasing  quantity  of  bromine  the  percentage  of  the 
chlorine  displaced  likewise  increases  ;  the  increments  are  at  first  pro- 
portional to  the  square  roots  of  the  number  of  equivalents  of  the  acting 
bromine,  but  become  smaller  and  smaller  as  the  quantity  of  bromine 
increases,  and  when  a  certain  limit  is  reached,  an  increase  in  the  quan- 
tity of  bromine,  a  rise  of  temperature,  or  increased  heating,  has  no 
further  action.  The  experiments  were  made  in  vacuous  sealed  glass 
tubes,  in  which  a  definite  quantity  of  a  metallic  chloride  was  heated 
with  weighed  but  vai-ying  quantities  of  bromine  either  to  400 — 450°, 
or  to  310—315°  C.  Chlorides  of  Na,  K,  Ag,  Ca,  Sr,  Ba,  Pb,  Hg,  Bi, 
were  treated  in  this  way  with  quantities  of  bromine  varying  from 
1 — 35  equivalents,  and  many  numerical  values  were  obtained.  The 
higher  the  temperature,  the  sooner  is  the  upper  limit  of  displacement 
reached. 
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The  results  of  the  author's  experiments  contradict  Berthelot's 
prtncipe  du  travail  maximum,  because  in  the  above  reaction  an  absorp- 
tion of  heat  and  not  a  development  of  heat  takes  place.  The  author 
shovrs  that  Berthelot's  attempts  to  bring  these  reactions  into  accord- 
ance with  his  principle  are  unsatisfactory,  as,  if  the  difference  in  the 
heats  of  formation  of  chlorides  and  bromides  has  changed  its  sign  at 
these  high  temperatures,  the  displacement  of  chlorine  by  bromine  ought 
to  be  complete,  and  this  is  not  the  case.  The  same  would  be  the  case  if 
polybromides,  stable  at  that  high  temperature,  were  formed  with  a 
larger  development  of  heat  than  that  of  the  chlorides.  The  author 
shows  that  on  multiplying  the  differences  of  the  heats  of  formation  of 
chlorides  and  bromides  of  monad  elements  by  the  percentage  numbers 
of  displacement  of  chlorine  by  bromine,  a  constant  value  of  nearly  4 
is  obtained.  The  progress  of  reactions  and  their  limits  depend  there- 
fore not  alone  on  the  quantity  of  heat  developed  (according  to  the 
principle  of  maximum  of  work),  but  also  upon  {he  atomic  weight  of 
the  elements,  their  atomicity,  their  mass,  and  the  temperature.  The 
author  has  shown  by  a  direct  experiment,  that  silver  chloride  in  a 
current  of  bromine  vapour  is  entirely  converted  into  bromide.  Bro- 
mine and  chlorine  displace  each  other.  If  they  are  both  present  in 
definite  proportions,  the  mutual  displacement  reaches  a  constant  limit ; 
if  one  of  them  is  removed,  it  will  be  completely  displaced  in  the  com- 
pound by  the  other.  B.  B. 

Volume  Constitution  of  Liquid  Compounds.  By  H.  Schkoder 
{Ann.  Phys.  Chem..  [2],  14,  656 — 691). — This  is  a  continuation  of  a 
previous  paper  (ibid.,  11,  997)  on  this  subject.  The  atomic  volumes  of 
the  elements  carbon,  hydrogen,  and  oxygen,  when  united  to  carbon 
by  one  combining  power  only,  are  equal,  and  are  represented  by  one  stere. 
An  atom  of  oxygen  when  united  to  carbon  by  both  affinities,  occupies 
the  space  of  two  steres.  The  Oo  of  the  carboxyl-group  (  — COOH)  of 
acids  corresponds  to  three  steres,  because  it  contains  an  atom  of  O  in 
CO  with  two  steres,  and  an  atom  of  0  in  the  HO-group  with  one 
stere.  The  above  rules  hold  good  in  the  case  of  all  saturated  com- 
pounds containing  carbon,  hydrogen,  and  oxygen,  in  which  all  the 
carbon-atoms  are  singly  linked. 

Two  carbon-atoms  mutually  united  by  two  affinities,  occupy  the 
space  of  three  steres.  In  aromatic  compounds,  the  six  carbon-atoms  of 
the  benzene- ring  occupy  the  space  of  eight  steres,  and  therefore  contain 
Cg  =  2  X  Cj.  This  fact  accords,  not  with  Kekule's  ring  structure 
for  benzene,  but  with  Ladenburg's  prismatic  structure,  and  hence 
agrees  with  the  conclusions  arrived  at  by  Thomsen  from  a  study  of 
the  heats  of  combustion  of  aromatic  compounds.  T.  C. 

Chemical  Symmetry,  or  the  Influence  of  Atomic  Arrange- 
ment on  the  Physical  Properties  of  Compounds.   By  T.  Carnellet 

(Phil.  Mag.  [5],  13,  112—130;  and  180— 193).— The  influence  which 
atomic  arrangement  exerts  on  some  of  the  more  important  physical 
properties  of  isomeric  carbon  compounds,  is  traced  with  the  following 
results  : — 

(1.)  Melting  Point. — (a.)  Of  two  or  more  isomeric  compounds  those 
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ivhone  atoms  are  the  mnre  symmetrically  and  the  more  compactly  arranged 
melt  higher  than  those  in  which  the  atomic  arrangement  is  asymmetrical, 
or  in  the  form  of  long  chains,  (b.)  Of  any  number  of  isomeric  compounds, 
those  have  the  highest  melUng  points  in  which  there  are  the  greater  number 
of  side-chains,  or  in  which  the  main  chain  of  atoms  is  most  branched. 
These  rules  were  found  to  hold  good  in  278  out  of  the  300  cases 
(taken  at  random)  to  which  they  were  applied.  Some  of  the  22  excep- 
tions may  possibly  be  due  to  the  constitution  of  the  compounds  not 
having  been  correctly  determined,  and  may  thus  on  closer  examination 
be  shown  to  ag^ee  with  the  rules.  These  results  are  merely  a  first 
instalment  of  results  which  the  author  hopes  to  obtain  from  an  ex- 
haustive study  of  the  melting  and  boiling  points  of  organic  com- 
pounds, for  which  object  he  has  collected  nearly  30,000  melting  and 
boiling  points,  about  one-half  of  which  are  melting  points. 

(2.)  Solubility. — Of  two  isomeric  compovmds,  that  dissolves  the  more 
easily  which  has  the  lower  melting  point,  and  in  which,  ihere^re,  tJie 
atomic  arrangement  is  less  si/mmetrical. 

(3.)  Keats  of  Combustion  and  Formation. — (a.)  The  stability,  and 
therefore  the  heat  of  formation  of  symmetrical  compounds  (and  therefore  of 
those  with  the  highest  melting  points)  is  greater  than  that  of  asymmetrical 
compounds  isomeric  with  them.  b.  The  heats  of  combustion  of  the  former 
compounds  are  less  than  those  of  the  latter. 

The  remainder  of  the  paper  deals  with  the  results  obtained  by 
van't  HofE  (Bull.  Sac.  Chim.  [2],  23,  295),  on  optical  rotation  ;  by 
Bruhl,  on  molecular  refraction;  by  Liebermann  (Ber.,  13,  913),  on 
fluorescence ;  and  by  Witt  (Ber.,  9,  522)  on  tinctorial  properties,  iu 
their  dependence  on  the  atomic  arrangement.  T.  C. 
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Occurrence  and  Formation  of  Free  Fluorine.  By  C.  Loew 
(Ber.,  14,  2441— 2442).— In  answer  to  Brsiuuer  (ibid.,  1944-1946,  and 
this  vol.,  8)  the  author  maintains  that  he  not  only  expressed  his 
opinion  that  the  gas  in  question  was  free  fluorine,  but  also  supplied 
arguments  which  made  the  fact  indisputable  ;  and  further  adds  that  his 
explanations  were  not  unfounded.  Cerium  fluoride  is  mentioned  in 
Gmeliu-Kraut's  Handbitch.  d.  Chem.,  and  there  is  no  reason  to  suppose 
that  it  should  not  decompose  in  a  manner  analogous  to  the  chloride. 
Only  a  rise  in  temperature  and  not  a  red  heat  was  used  in  the  experi- 
ments, and  the  vessel,  &c.,  were  perfectly  dry.  He  thinks  fluorine 
ought  to  smell  more  like  chlorine  than  either  bromine  or  iodine,  and  of 
course  it  does  not  attack  glass.  .  D.  A.  L. 

Decomposition  of  Water  by  the  Silent  Discharge  in  Presence 
of  Nitrogen.  By  D£h£rain  and  Maqdenxe  (Compt.  reml.,  93, 
1021 — 1023). — The  apparatus  previously  described  (Co???^i.  rend.,  1881) 
gives,  in  presence  of  liquid  water,  a  dischai'ge  with  a  tension  closely 
approaching  that  of  the  spark.     It  causes  the  explosion  of  a  mixture 
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of  oxygen  and  hydrogen  almost  instantaneously,  and  nnder  low  pres- 
sure decomposes  water  more  readily  than  any  other  form  of  apparatus. 
In  presence  of  nitrogen  gas,  water  is  decomposed  at  ordinary  pressures, 
small  quantities  of  nitric  acid  being  found  at  the  same  time.  This 
form  of  electric  discharge  brings  about  the  combination  of  nitrogen 
gas  with  organic  compounds,  such  as  dextrin  and  glucose,  with  produc- 
tion of  complex  products.  C.  H.  B. 

So-called  Chlorine  Trioxide.  By  Garzarolli-Thuenlackh 
(^Annalen,  209,  184 — 203). — The  gas  which  is  described  as  chlorine 
trioxide  by  Millon  (Ann.  Chini.  Phys.  [3],  7,  298)  ;  Schiel  {Annalen, 
109,  317)  ;  and  Brandau  (Annalen,  151,  340),  was  shown  on  analysis 
to  be  a  mixture  of  free  chlorine  and  chlorine  tetroxide,  Cl^Oj. 

W.  C.  W. 

Chlorites.  By  Garzarolli-Thurnlackh  and  von  Hayn  {Annalen, 
209,  203 — 210). — Although  neither  chlorine  trioxide  nor  chlorous 
acid  has  been  prepared,  chlorites  can  be  obtained  by  adding  potassium 
hydroxide  to  an  aqueous  solution  of  chlorine  tetroxide,  CI2O4,  a  mix- 
ture of  potassium  chlorate  and  chlorite  being  produced.  Potassium 
chlorite  crystallises  in  thin  needles.  A  solution  of  this  salt  produces 
a  yellow  precipitate  with  silver  and  lead  solutions.  On  recrystallisation 
from  hot  water,  lead  and  silver  chlorites  are  obtained  in  yellow 
plates.  W.  C.  W. 

Nitrogen  Sulphide.  By  Berthelot  and  Vieille  (Compt.  rend., 
92,  13u7 — 1309). — Nitrogen  sulphide  is  a  well-defined  crystalline 
substance,  originally  prepared  by  Fordos  and  G61is,  by  the  action  of 
ammonia  on  sulphur  chloride  dissolved  in  carbon  disulphide,  thus : — 

8NH3  +  3S2CI2  =  6NH1CI  +  2NS  +  S4. 

It  was  analysed  by  the  authors  in  order  to  make  sure  of  its  compo- 
sition, after  which  they  proceeded  to  determine  its  heat  of  formation, 
which,  from  the  physical  properties  of  the  substance,  it  was  expected 
would  prove  to  be  negative  in  sign. 

N  S 

Experiment 30-41 69-64  =  100-05 

Theory 30-44 69-56  =  100-00 

The  sulphide  crystallises  well,  and  is  stable  in  dry  and  moist  air.  It 
can  be  moistened  and  dried  at  50°  several  times,  without  appreciable 
alteration.  It  explodes  with  violence  under  the  hammer ;  nevertheless 
its  sensibility  in  this  respect  is  less  than  that  of  mercury  fulminate  or 
diazobenzene  nitrate. 

On  heating,  it  deflagrates  about  207°,  but  the  deflagration  is  much 
slower  than  with  the  fulminate.     Its  density  was  2-22  at  15°. 

Heat  of  Formation. — The  explosion  was  managed  in  an  atmosphere 
of  nitrogen  by  means  of  a  fine  wire,  ignited  by  a  galvanic  current  in 
an  ordinary  calorimetric  apparatus.  Two  experiments  were  conducted 
on  2-997  and  2279  grams  of  substance.  They  gave  for  1  gram 
701  units  and  700-4  units  respectively. 

The  corrected  volume  of  the  gases  produced  was  for  1  gram  244  c.c. 
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and  2422  c.c.  =  243  c.c.  as  a  mean,  or  1118  litres  for  NS,  the  theo- 
retical volnme  being  242*1  c.c. 

The  heat  of  formation  of  nitrogen  sulphide  is  therefore  negative — 

N  +  S  solid  =  NS  solid  =  —  32-2  units. 

The  sign  of  this  heat  of  formation  is  the  same  as  for  nitrogen  oxide, 
thus  :  N  +  O  =  NO  gas  =  — 216  units,  which  is  a  new  proof  of 
the  analogy  which  exists  between  the  heats  of  formation  of  oxjgen 
and  of  snlphnr  compounds. 

The  tension  developed  by  explosion  in  closed  vessels  was  deter- 
mined. 

Preeaure  in  iV.ot.  per  sq.  centimetre. 


Weight  of 

r 

Nitrogen 

Mercury 

charge. 

sulphide. 

fulniinnte. 

01 

815 

480 

0-2 

1703 

1703 

03 

2441 

2700 

The  pressures  developed  by  the  explosion  of  nitrogen  sulphide  are, 
as  may  be  seen,  very  similar  to  those  obtained  with  the  fulminate  in 
the  two  latter  experiments.  If  the  explosion  detonated  in  its  own 
volume,  the  pressure  would  be  double  with  the  fulminate.  But  the 
rapidity  of  tlie  decomposition  being  very  different,  the  effects  pro- 
duced by  the  two  substances,  supposing  them  to  be  used  as  detonators  or 
"  fuses,"  would  be  very  dissimilar.  J.  W. 

Spontaneously  Inflammable  Hydrogen  Phosphide.  By  J. 
Bkosslku  {Tier.,  14,  1757 — 175i>). — According  to  Dumas  (Ahti.  Chim. 
Phi/s.,  31,  135)  this  gas  is  not  produced  when  ordinary  pho.sphorus  is 
added  to  zinc  and  sulphuric  acid ;  neither  is  the  inflammable  gas  evolved 
at  100°  from  this  mixture  anything  more  than  hydrogen  carrying 
with  it  some  phosphorus  vapour.  The  author,  on  the  contrary,  finds 
that  an  evolution  of  sponttineously  inflammable  gas  commences  at  40° 
and  continues  to  increase  up  to  70°  ;  further,  that  when  the  evolution 
has  once  commenced,  it  continues  even  when  the  temperature  of  the 
liquid  sinks  to  20°.  The  gas  so  obtained  is  absorbed  by  copper  sul- 
phate, and  therefore  contains  hydrogen  phosphide.  This  gas  is  also 
produced  when  phosphorus  is  added  to  a  mixture  of  zinc  and  potash 
heated  to  GO".  When  phosphorus  is  added  to  tin  and  hydrochloric 
acid,  the  ordinary  hydrogen  phosphide  is-  produced ;  if  a  few  drops  of 
nitric  acid  are  added,  then  the  spontaneously  inflammable  phosphide  is 
produced.  P.  P.  B. 

Hypophosphoric  Acid.  Part  III.  By  T,  Salzer  (Annalen,  211, 
1 — 35). — To  prepare  hypophosphoric  acid,  sticks  of  phosphorus  placed 
in  glass  cylinders  are  half  covered  with  water.  Several  of  these 
cylinders  are  suspended  by  a  string,  in  an  earthenware  mug,  which  is 
loosely  covered  with  a  sheet  of  glass.  Every  third  day  the  liquid  in 
the  cylinders  is  collected,  and  the  sticks  of  phosphorus  are  again  half 
covered  with  water.  The  aqueous  solution  contains  a  mixture  of 
phosphorous,  orthophosphoric,  and  hypophosphoric  acids.  Pure  hypo- 
phosphoric acid  is  more  easily  prepared  by  the  action  of  dilute  sulphu- 

voii.  XLii.  2  i 
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ric  acid  on  an  excess  of  bariam  hypophosphate,  than  by  the  decomposi- 
tion of  the  lead  salt  with  sulphuretted  hydrogen. 

At  the  ordinary  temperature,  hypophosphoric  acid  decomposes  into 
phosphorous  and  pyrophosphoric  acids :  2H4P2O6  +  H2O  =  2H3PO3 
+  H4P2O,. 

Hypophosphoric  acid  has  the  composition  H4P206,  and  forms  the 
following  salts  :  Tetrapotassium  hypophosj^hate,  KiPjOs  +  bH^O,  pre- 
pared by  the  addition  of  (2  mols.)  potassium  hydroxide  to  dipotassium 
hypophosphate  (1  mol.),  crystallises  in  rhombic  pyramids  or  plates, 
a  :  b  :  c  =:  0*9458  :  1  :  1'0124.  The  salt  is  soluble  in  less  than  one- 
fourth  of  its  weight  of  water,  forming  a  strongly  alkaline  solution  which 
does  not,  however,  absorb  carbonic  acid  from  the  atmosphere.  It  is 
insoluble  in  alcohol,  but  is  not  precipitated  from  an  aqueous  solution 
by  the  addition  of  alcohol. 

Tn'potassium  hypophosphate,  KsHPjOe  +  SHzO,  prepared  by  the 
addition  of  potassium  hydroxide  (1  mol.)  to  a  solution  of  dipotassium 
hypophosphate  (1  mol.)  crystallises  in  the  monoclinic  system, 
a:b:c  =  0*4224  : 1 : 0-9902.  ^  =  89°  35'.  The  crystals  are  soluble  in 
half  their  weight  of  water,  forming  an  alkaline  solution,  but  are 
insoluble  in  alcohol.  They  lose  their  water  of  crystallisation  at  100°, 
and  at  a  higher  temperature  burn,  forming  potassium  pyro-  and  meta- 
phosphate. 

Dipotassium  hypophosphate,  KaH^PaOe,  obtained  by  digesting  mono- 
barium  hypophosphate  with  a  solution  of  potassium  sulphate,  forms 
rhombic  crystals  containing  3  mols.  H2O  [a  :  6  :  c  =  09873  :  1  :  0'9190j, 
and  also  monoclinic  plates  containing — 

2  mols.  H2O  [a:b:c  =  07241  :  1  :  07949].      |S  =  81^  50'. 

Both  these  salts  dissolve  in  3  parts  of  cold  and  in  1  part  of  hot  water. 
They  are  precipitated  from  the  aqueous  solution  by  the  addition  of 
alcohol. 

Monopotassium  hypophosphate,  KH3P2O6.  This  salt  deposits  mono- 
clinic prisms  when  a  hot  concentrated  solution  of  the  dipotassium 
hypophosphate  containing  hypophosphoric  acid  is  allowed  to  cool 
slowly.  It  is  soluble  in  1|  parts  of  cold,  and  in  ^  part  of  hot  water. 
The  solutions,  which  have  an  acid  reaction,  give  a  precipitate  with 
alcohol.  On  spontaneous  evaporation,  the  cold  aqueous  solution  yields 
tripotassium  dihypophosphate ;  whilst  the  hot  solution  contains,  in 
addition  to  this  salt,  the  tripotassium  hypophosphate.  The  mono- 
hypophosphate  undergoes  no  change  at  100°,  but  at  120°  it  absorbs 
moisture  from  the  air,  forming  phosphorous  acid  and  potassium  pyro- 
phosphate. 

Tripotassium  dihypophosphate,  K3H5(P206)2  +  2H2O,  is  deposited 
when  a  solution  containing  3  mols.  dipotassium  hypophosphate  and 
1  mol.  hypophosphoric  acid  is  evaporated.  If  a  smaller  proportion  of 
acid  is  used,  this  salt  is  also  formed,  but  is  apt  to  contain  monopotas- 
sium hypophosphate.  The  pure  salt  is  soluble  in  2-5  parts  of  cold  and 
in  0'8  part  of  boiling  water.  On  the  addition  of  alcohol  to  the 
aqueous  solution,  dipotassium  hypophosphate  is  precipitated.  The 
crystals  become  anhydrous  at  100°. 

Tetra-,   tri-,  and  cZi-sodium   hypophosphate    have    been  previously 
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described  by  the  author  (Abstr.,  1879,  105).  The  monosodium  salt, 
NaH;jP.;Ofl  -j-  2H2O,  j)repared  in  the  same  way  as  the  corresponding 
potassiam  salt,  crystallises  in  monoclinic  plates — 

a:h:c  =  2-0023  :  1  :  1-0907.   /3  =  82»  41'. 

It  cannot  be  recrystallised  without  decomposition. 

I'entasodium  dihypopJiosphate,  NajHs(Pj08)2  +  20HaO,  is  formed  by 
l)oilinf;^  2*7  grams  of  sodium  carbonate  with  10  gi-ams  of  disodium 
hypophosphato  dissolved  in  80  c.c.  of  water.  It  is  deposited  from  the 
solution  in  monoclinic  plates  [a:h:c  =  l-3tJ38  : 1  :  0-5762.  8  =  78°  38'], 
which  arc  frequently  mixed  with  crystals  of  the  di-  and  tri-hypophos- 
j»hate.  This  salt  dissolves  in  15  parts  of  cold  water,  forming  a  eola- 
tion of  the  di-  and  moiio-HtiiiH. 

Diammonium  hi/j)o})hosjihate  is  soluble  in  14  parts  of  cold  water 
and  in  4  of  Ixtiling  water.  It  undergoes  no  change  at  1G0°.  It 
resembles  the  tripotassium  dihypophospliate  in  crystalline  form.  Mon- 
ammonium  hypophosphate  is  freely  soluble  in  water. 

Monoharinm  hypophosphate  is  best  prepared  by  adding  a  solution  of 
12  grams  of  barium  chloride  in  120  c.c.  of  water,  to  16  grams  of 
disodinra  liypophosphate  dissolved  in  1  litre  of  water,  containing  6  c.c. 
of  hydrochloric  acid  (sp.  gr.  1-124).  After  two  days,  the  precipitate  is 
collected  and  washed  with  cold  water. 

In  estimating  hypophosphoric  acid  by  means  of  a  standard  solation 
of  potassium  permanganate,  the  substance  must  be  dissolved  in  a 
small  quantity  (10  c.c.)  of  boiling  water.  The  permanganate  must  be 
added  to  the  boiling  solution  immediately  after  the  liquid  is  acidified 
with  sulphuric' acid.  W.  C.  W. 

Sulphur  Oxychlorides.  By  J.  Ogier  (Compt.  rend.,  94,  82—86). 
— The  heats  of  formation  of  the  different  oxychlorides  were  calculated 
from  the  heat  developed  by  their  decomposition  with  water  or  potas- 
sium hydroxide.  Sulphuryl  chloride,  obtained  by  the  action  of 
chlorine  on  sulphurous  anhydride  in  presence  of  charcoal,  b.  p.  69-9, 
S  -I-  02  +  Cl>  =  SOjClj,  liquid,  develops  896  cals.  Specific  heat 
between  15°  and  63°  =  0233;  heat  of  vapori.sation,  SO.Clj  = 
7-06  cals.,  hence  S  +  O.  +  CI2  =  SO.CU,  gas,  develops  -|-  8254  cals., 
and  SO2  +  CI3  =  SOoClo,  gas,  develops  -f  13-3  cals.  Thionyl  chloride^ 
prepared  by  the  action  of  sulphurous  anhydride  on  phosphorus  penta- 
chloride,  could  not  be  completely  freed  from  phosphoryl  chloride  by 
fractionation.  S  +  O  +  CI2  =  SOCI2,  liquid,  develops  +  47-2  cals. 
Specific  heat  between  1 7°  and  60°  =  0*2435 ;  heat  of  vaporisation, 
S0CI2  =  648  cals.,  hence  S  +  O  +  CU,  gas,  develops  +  40*8  cals. 
The  analogous  decomposition  of  phosphorus  pentabromide  by  sul- 
phurous anhydride  would  absorb  heat :  hence  thionyl  bromide  cannot 
be  obtained  by  this  reaction,  a  fact  which  the  author  has  verified  by 
experiment.  Fyrosulphuryl  chloride,  b.  p.  140-5°,  was  obtained  by  the 
action  of  sulphuric  anhydride  on  sulphur  chloride.  The  action  of 
sulphuric  anhydride  on  chloroform  gives  the  compound  SO3HCI. 
S2  +  Os  +  CI2  =  S205C12,  liquid,  develops  +  159"4  cals.  Specific 
heat  between  15°  and  130°  =  0258  ;  heat  of  vaporisation,  S2O5CIJ 
13-16  cals.,  hence  S?  +  Oj  +  Clj  =  S2O5CI2,  gas,  develops  +  146-2  cals. 

2  i  2 
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The  difference  between  the  heats  of  formation  of  snlphnryl  and 
thionyl  chloride  is  much  greater  than  between  those  of  sulphuric  anfl 
sulphurous  anhydrides.  The  difference  between  the  heats  of  forma- 
tion of  pyrosulphuryl  chloride  and  sulphuric  anhydride  (2SO3)  is 
—  37'4  cals.,  hence  the  former  cannot  be  produced,  as  the  author  has 
found,  by  the  direct  union  of  sulphuric  anhydride  and  snlphuryl 
chloride.  Pyrosulphuryl  chloride  decomposes  at  about  250°  into  sul- 
phuric anhydride,  chlorine,  and  sulphurous  anhydride. 

C.  H.  B. 

Preparation  of  Rubidium  and  Caesium,  and  of  their  Salts. 
By  C.  Setterrerg  (Annalen,  211,  100 — 116). — In  order  to  extract  the 
C8Bsinm  and  rubidium  from  the  alums,  obtained  as  a  bye-product  in 
the  manufacture  of  lithia  from  lepidolite,  a  hot  solution  of  three  or 
four  cwt.  of  the  crude  alum  is  prepared,  having  a  density  of  20° 
Beaum^,  when  hot.  The  liquid  is  allowed  to  cool  down  slowly  to  45°, 
when  the  caesium  and  rubidium  alums  are  deposited,  since  they  are 
insoluble  in  a  cold  concentrated  solution  of  potash  alum.  The  greater 
part  of  the  potassium  alum  remains  in  solution.  The  impure  imbi- 
dium  and  cajsium  alums  are  dissolved  in  a  small  quantity  of  hot 
water ;  the  solution,  on  cooling  again,  deposits  rubidium  and  caesium 
alums,  leaving  the  potassium  alum  in  solution.  The  recrystallisation 
is  continued  until  the  potash  is  completely  removed.  Caesium  alum  is 
insoluble  in  a  saturated  solution  of  rubidium  alum,  so  that  these  two 
salts  may  be  separated  by  a  repetition  of  the  above  process. 

The  following  table  shows  the  amount  of  the  alums  (dried  at  130°) 
which  are  dissolved  by  100  parts  of  water.  Column  4  shows  the  rela- 
tive solubility  of  the  two  alums,  i.e.,  the  solubility  of  the  rubidium 
alum  divided  by  the  solubility  of  the  caesium  alum. 


Caesium  alum. 

Rubidium 

Caesium 

Rubidium  alum, 

t°. 

alum. 

alum. 

Caesium  alum. 

0 

0-71 

019 

3-74 

10 

1-09 

0-27 

3-76 

17 

1-42 

0-38 

3-74 

25 

1-85 

0-49 

3-78 

35 

2-67 

0-69 

3-87 

60 

4-98 

1-235 

4-05 

60 

9-63 

2-38 

4-05 

80 

21-60 

6-29 

4-08 

The  rubidium  alum  crystallises  in  octohedra,  exhibiting  small  cubi- 
cal and  dodecahedral  faces.  Caesium  alum  is  deposited  from  an 
aqueous  solution  in  a  combination  of  the  octohedron  with  the  cube  and 
pentagonal  dodecahedron.  In  the  crystals  deposited  from  a  hydro- 
chloric acid  solution,  the  pentagonal  dodecahedron  preponderates. 

The  best  method  of  preparing  the  various  salts  from  the  alums  is  to 
precipitate  the  alumina  from  a  hot  solution  by  baryta- water,  in  prefer- 
ence to  ammonia.  Caesium  or  rubidium  sulphate  remains  in  solution, 
and  from  the  sulphate  the  other  salts  can  be  prepared  by  double  decom- 
position. 

Although  metallic  rubidium  can  easily  be  prepared  by  heating  a 
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mixture  of  sugar,  charcoal,  charred  acid  rubidinm  tartrate  and  chalk, 
ca!siuiu  could  not  be  obtained  by  this  method.  Attempts  to  prepare 
caesium  by  the  electrolysis  of  the  chloride  were  also  nnsaccessful,  a  sub- 
chloride  apparently  being  formed.  The  electrolysis  of  the  cyanide 
yields  satisfactory  results.  Caesium  cyanide  is  prepared  by  passing 
anhydrous  hydrocyanic  acid  into  a  solution  of  caesium  hydroxide  in 
absolute  alcohol.  Aqueous  hydrocyanic  acid  cannot  be  used,  as  the 
cyanide  decomposes  during  the  process  of  drying.  To  prepare  the 
metal,  a  mixture  of  barium  cyanide  (1  part)  and  caesium  cyanide 
(4  parts)  is  heated  to  the  melting  point  in  a  porcelain  crucible,  and 
an  electric  current  passed  through  the  molten  mass.  (Aluminium 
poles  must  be  used,  as  other  metals  and  even  graphite  are  rapidly 
destroyed.)  The  contents  of  the  crucible  are  warmed  under  petro- 
leum, when  the  metal  melts  and  collects  together  in  globules. 

Metallic  cajsium  resembles  potassium  and  rubidium  in  appearance. 
It  is  silver- white,  and  soft  at  the  ordinary  temperature.  It  oxidises 
quickly  in  the  air,  and  takes  fire  when  thrown  on  water. 

The  metal  melts  between  26°  and  2^.     Its  sp.  gr.  is  1-88  at  15°  C. 

w.  c.  w. 

Composition  of  Sodium  Hyposulphite  (Schiitzenbei^er's 
Hydrosulphite).  By  A.  Bernthsex  (Anmden,  211,  285— 305).— In 
this  paper  the  author  gives  numerous  analytical  determinations  con- 
firmatory of  the  formula  NajSjOi,  which  he  had  previously  assigned 
to  the  salt  obtained,  together  with  other  products,  by  the  action  of 
zinc  on  a  solution  of  hydrogen-sodium  sulphite  (regarded  by  Schiit- 
zenberger,  who  discovered  it,  as  having  the  composition  NajSOj ;  cf. 
Abstr.,  1881,  508,  682,  978).  The  action  of  zinc  on  a  solution  of 
hydrogen-sodium  sulphite  may  be  represented  by  the  equation — 

Zn  +  4NaHS03  =  NaaS.O^  +  ZuSOa  +  Na^SOj  +  2H2O ; 

the  oxidation  of  hyposulphurous  acid  by  iodine,  by  the  equation 
H^SA  +  3I2  +  4HjO  =  2H,S04  +  6HI;  and  its  oxidation  by  cupric 
sulphate,  by  the  equation  H.S.Oi  +  O  +  H-O  =  2H2SO3. 

H.  W. 
Solubility  of  Barium  and  Strontium  Sulphates  in  Concen- 
trated Sulphuric  Acid.  By  E.  Varenxe  and  Pauleau  (Comjjt.  rend., 
93,  1016 — 1017). — The  solubility  of  barium  sulphate  was  determined 
by  adding  sulphuric  acid  of  91  per  cent,  to  a  known  volume  of  a 
solution  of  the  chloride  or  nitrate,  containing  respectively  5"0235  and 
5"175  gram  of  salt  per  litre,  until  the  precipitate  was  just  redissolved, 
or  by  adding  the  saline  solution  to  a  known  volume  of  the  acid  until 
a  permanent  turbidity  was  produced.  1  gram  of  barium  sulphate 
precipitated  from  the  nitrate  dissolves  in  1519  grams  of  sulphuric  acid 
of  91  per  cent. ;  1  gram  precipitated  from  the  chloride  requires  3153 
grams  of  acid  for  complete  solution.  The  difference  is  probably  due 
to  the  action  of  the  nitric  acid  liberated.  1  gram  strontium  sulphate 
precipitated  from  the  chloride  dissolves  in  1256  grams  of  the  sulphuric 
acid.  In  all  cases,  the  coefficients  of  solubility  are  independent  of  the 
masses  of  the  solutions  employed.  The  coefficients  of  solubility  of 
strontium  and  barium  sulphates  are  sensibly  proportional  to  their 
equivalents.  C.  H.  B. 
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Combination  of  Lead  Iodide  with  Alkaline  Iodides.     By  A. 

DiTTE  (Gompt.  rend.,  92,  1341 — 1344). — When  lead  iodide  is  put  into 
a  solution  of  potassium  iodide,  it  dissolves  at  first  slowly,  afterwards 
more  rapidly,  until  the  solution  is  saturated  ;  after  a  time,  the  liquid 
becomes  filled  with  white  needles  which  have  only  the  slightest  yellow 
tinge.  These  crystals  have  the  composition  PbI2.2KE.4H2O  ;  they  are 
decomposed,  with  re-formation  of  lead  iodide,  both  by  addition  of 
water,  and  by  raising  the  temperature  of  the  solution  ;  alcohol  produces 
the  same  effect. 

The  study  of  this  decomposition  was  efEected  (1)  by  adding  water 
to  a  great  excess  of  the  double  iodide,  so  as  to  decompose  only  a  part, 
and  analysing  the  liquor,  when  the  action  was  complete ;  (2)  by 
adding  potassium  iodide  by  degrees  to  a  mixture  of  water  and  lead 
iodide  until  needles  of  the  double  salt  begin  to  form,  and  then  analys- 
ing the  liquid  in  contact  with  the  double  iodide.  In  this  way  it  was 
possible  to  ascertain  the  weight  of  alkaline  iodide  which  at  any  given 
temperature  is  necessarily  present,  so  as  to  prevent  decomposition  of 
the  double  salt.  These  quantities  are,  per  litre  of  liquid,  at  5°,  140 
grams  ;  at  10°,  160  grams ;  at  20*^,  204  grams ;  at  39°,  300  grams ;  at 
59°,  503  grams;  at  85",  738  grams  of  potassium  iodide. 

Thus  the  decomposition  of  the  double  iodide  of  lead  and  potassium 
follows  the  general  law,  namely,  that  at  all  temperatures  a  liquid,  in 
which  the  double  salt  is  capable  of  existing  without  being  decomposed, 
must  contain  a  definite  and  minimum  quantity  of  alkaline  iodide.  No 
reaction  takes  place  when  water,  lead  iodide,  and  potassium  iodide  are 
brought  together;  if  the  proportion  of  the  latter  is  less  than  that 
already  indicated,  a  very  little  lead  iodide  only  dissolves  ;  if  the  alka- 
line iodide  is  in  sufficient  quantity,  the  two  iodides  will  combine  until 
there  remains  in  the  liquor  just  sufficient  alkaline  iodide  to  prevent  the 
decomposition  of  the  double  salt.  The  same  phenomena  take  place 
if  godium  or  ammonium  iodide  is  substituted  for  potassium  iodide. 

J.  W. 

Molecular  Weight  of  Mercurous  Chloride.  By  M.  Fileti 
(Gazzetta,  1881,  341 — 346). — The  vapour-density  of  this  compound 
was  first  determined  in  1833  by  Mitscherlich,  vrho  obtained  the  num- 
ber 8"31  (air  ==  1),  and  afterwards,  by  Deville  and  Troost,  in  1857, 
who  found  it  to  be  8"21.  According  to  these  numbers,  the  molecular 
formula  of  calomel  should  be  HgCl  [Hg  =  200].  Odling,  however, 
in  1864,  showed  that  gold-leaf  immersed  in  calomel-vapour,  becomes 
amalgamated,  and  at  the  same  time  covered  with  a  deposit  of  mercuric 
chloride ;  whence  he  inferred  that  the  mercurous  chloride,  at  the 
temperature  required  for  the  determination  of  its  vapour-density,  is 
resolved  into  mercuric  chloride  and  metallic  mercury,  each  occupying 
2  volumes,  so  that  the  entire  vapour  occupies  4  volumes,  and  the 
density  8'31,  corresponds  with  the  molecular  formula  HgaCL,  which  is, 
moreover,  in  accordance  with  the  law  of  even  numbers.  About  the 
same  time,  Erlenmeyer  observed  that  when  calomel  was  strongly 
heated  for  half  an  hour  in  a  glass  flask,  and  a  tube  containing  mercury 
was  immersed  in  the  vapour,  the  mercury  began  to  boil,  and  after  the 
whole  had  cooled,  the  inner  surface  of  the  flask  and  that  of  the  tube 
just  above  the  level  of  the  liquid  were  found  to  be  covered  with 
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globules  of  mercury,  mixed  with  calomel  and  corrosive  sublimate. 
Hence  Erlenmeyer  inferred  that  dissociation  had  taken  place,  remark- 
ing, however,  that  the  result  was  by  no  means  decisive  as  to  the  vapour- 
density  of  calomel,  inasmuch  as  the  resolution  of  that  compound  into 
HgCU  and  Hg  may  be  explained  equally  well,  whether  we  suppose  it 
to  be  represented  by  the  formula  HgCl  or  by  HgjClj. 

Debray,  in  1868,  found,  on  the  other  hand,  that  gold-leaf  immersed 
in  vapour  of  calomel  at  440°  (about  the  temperature  at  which  the 
vapour-density  would  be  determined)  showed  no  signs  of  amalgama- 
tion, and  thence  concluded  that  the  compound  bad  not  undergone  dis- 
sociation. Lebel,  however,  pointed  out  that  at  the  temperature  in 
question  amalgamated  gold  parts  with  all  the  mercury  that  it  has  taken 
up,  and  therefore  concluded  that  Debray 's  observation  by  no  means 
disproves  the  view  advanced  by  Odling. 

In  1876,  Debray,  by  heating  calomel  to  440°  in  a  platinum  tube 
within  which  was  a  U-shaped  tube  of  gilt-silver  traversed  by  a  stream 
of  water,  found  that  the  layer  of  gold  became  amalgamated,  and  thence 
inferred  that  dissociation  really  takes  place  ;  but  he  fmrther  observed 
that  the  deposit  thus  formed  consisted  in  great  part  of  condensed 
calomel,  and  thence  inferred  that  the  dissociation  was  only  partial. 
The  same  conclusion  has  been  arrived  at  by  Marignac  (1868),  by 
measuring  the  latent  heat  of  volatilisation  of  calomel ;  he  concludes, 
indeed,  that  the  amount  of  dissociation  is  extremely  limited,  whence  it 
would  follow  that  calomel  cannot  have  the  formula  Hg,Clj,  which 
requires  a  vapour-density  16*28  instead  of  8' 14,  whereas  if  we  admit 
the  formula  HgCl,  the  vapour-density  should  be  8' 14,  whether  the 
dissociation  be  partial  or  total. 

To  throw  further  light  on  this  question,  the  author  of  the  present 
paper  has  examined  the  effect  of  heating  a  mixture  of  calomel  and 
mercuric  chloride  to  a  temperature  of  about  40U°  in  an  apparatus 
similar  to  that  of  Debray's  above  described.  Under  these  circum- 
stances he  found  that  no  dissociation  of  the  calomel  took  place,  the 
gilded  tube  not  exhibiting  the  slightest  trace  of  amalgamation.  This 
being  established,  be  proceeded  to  determine  the  vapour-deusity  of  a 
mixture  of  mercurous  and  mercuric  chloride  by  V.  and  C.  Meyer's 
method.  One  experiment  made  in.  this  way  gave  for  mercurous  chlo- 
ride the  value  801 ;  another  830,  whence  it  follows  that  the  molecular 
formula  of  mercurous  chloride  is  HgCl.  For  the  vapour-density  of 
cuprous  chloride  V.  and  C.  Meyer  {Ber.,  12,  1116)  found  numbers 
leading  to  the  double  molecular  formula  CuaCla.  H.  W. 

Electrolysis  of  Solutions  of  Antimony  Chloride ;  Explosive 
Antimony.  By  F,  Pfeifer  {Annalen,  209,  161 — 184). — The  ratio 
between  the  weights  of  metallic  silver  and  metallic  antimony  deposited 
by  the  same  galvanic  current  is  independent  of  the  strength  of  the 
current  or  of  the  solutions.     It  is  also  independent  of  temperature. 

Explosive  antimony,  discovered  by  Gore  (this  Journal,  N.S.,  1,  365), 
is  a  compact  amorphous  body  containing  from  4"8  to  7'9  per  cent,  of 
imtimony  chloride.  It  also  contains  small  quantities  of  hydrochloric 
acid  and  water,  but  no  occluded  hydrogen.  Pure  crystalline  metallic 
antimony  is  deposited  when  a  galvanic  current  is  passed  through  a 
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solution  which  does  not  contain  more  than  7  per  cent,  of  antimony 
chloride.  The  sp.  gr.  of  the  explosive  antimony  diminishes  as  the 
amount  of  antimony  chloride  contained  in  it  increases. 

w.  c.  w. 

Contributions  to  the  Chemistry  of  the  Chromammonium 
Compounds.  By  S.  M.  Jorgensen  {J.  pr.  Chem.  [2],  25,  83 — 95). 
— For  the  first  part  of  this  paper  see  Abstr.,  1880,  10.  II.  Bromo- 
purpureochrommm  Salts. — Bromopui-piireochromium  hromide  is  prepared 
by  boiling  roseochromium  hydroxide  with  excess  of  concentrated  hydro- 
bromic  acid,  or  by  heating  roseochromium  bromide  at  100°,  when  it 
loses  water  of  crystallisation  and  is  transformed  into  the  bromopurpureo 
bromide.  It  forms  a  violet-red  crystalline  powder,  resembling  chloro- 
purpureocobalt  chloride  in  colour,  but  is  more  sparingly  soluble  in 
water,  and  yields  a  more  violet-coloured  solution  than  the  chloro- 
chloride.  On  gently  heating  its  solution,  it  is  readily  transformed 
into  the  roseobromiie.  In  general  its  behaviour  with  reagents  closely 
resembles  that  of  the  chloro-chloride.  Broynopurpnreochromium  chlo- 
ride, Br2[Cr2.10NH3].Cl4,  is  prepared  by  pouring  a  solution  of  the 
bromobromide  into  excess  of  hydrochloric  aoid  diluted  with  an  equal 
volume  of  water.  It  forms  a  violet-red  precipitate  consisting  of 
microscopic  octohedra.     Bromopurpureochromium  nitrate, 

Br3(Cr,.10NH3)4N"O3, 

is  prepared  in  like  manner,  and  resembles  the  above.  On  treating  its 
cold  aqueous  solution  with  normal  potassium  chromate,  a  reddish- 
brown  granular  precipitate  of  bromopurpureochrotnium  chromate, 
Br2(Cr2.10NH3)2CrOi,  is  obtained:  under  the  microscope  it  is  seen  to 
consist  of  rhombic  tables. 

III.  Indopiurpureochrommm  Salts. — On  boiling  roseochromium  iodide 
with  concentrated  hydriodic  acid,  a  violet  crystalline  powder  of  iodo- 
purptireochromium  iodide,  l2(Cr2.10NH3)l4,  is  obtained.  It  can  also 
be  prepared  by  heating  rhodeochromium  iodide  with  concentrated 
hydriodic  acid,  but  is  best  obtained  by  heating  roseochromium  iodide 
at  110°.  It  forms  a  bluish-violet  crystalline  powder,  sparingly  soluble 
in  water.  The  iodopurpureochrominm  chloride,  bromide,  nitrate,  and 
platinochloride  were  prepared,  and  resembled  the  corresponding  chloro- 
and  bromo-compounds.  A.  J.  G. 

Sodium  Ammonium  Trimolybdate.  By  F.  Maueo  (Ber.,  14, 
1379 — 1382). — This  salt  is  prepared  by  boiling  a  solution  of  borax 
with  an  equal  weight  of  ammonium  molybdate,  3(NH4)2O,7Mo03,4H2O, 
and  separates  immediately  as  a  copious  white  bulky  curdy  precipi- 
tate, slightly  soluble  in  cold,  more  soluble  in  hot  water,  and  separating 
from  the  solution  after  some  days  in  its  original  state.  Under  the 
microscope,  it  is  seen  to  consist  of  very  delicate  needle-shaped  trans- 
parent crystals.  When  dried  between  filter-paper  and  heated  to  about 
110°,  it  suffers  no  apparent  loss  of  weight,  but  merely  blackens  a  little. 
After  fusion  and  recrystallisation,  it  acquires  a  crystalline  aspect,  and 
a  fibrous  structure,  or  the  form  of  small  needles  having  a  lustre  like 
that  of  molybdic  anhydride.  Its  analysis  led  to  the  formula 
(NHi)20,Na20,6Mo03,2H2O  or  (NH4,Na)0,3MoOj,H20.     It  is  a  de- 
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composition-product  of  another  new  compoundj  which  crystallises  well, 
and  is  decomposed  by  water,  but  has  not  yet  been  obtained  in  the 
state  of  purity  required  for  analysis.  H.  W. 

Colloidal  Tungstic  Acid  and  its  Analogy  with  Paratungstic 
Acid.  By  D.  Klkin  (Bull.  Soc.  Chim.  [2],  36,  643).— Colloidal 
tungstic  acid  dried  at  200°  has  the  composition  I2WO3.4H2O  (Gra- 
ham). One  of  the  molecules  of  water  of  constitution  of  the  silico- 
duodecitungstates  and  the  borotungstates,  complex  derivatives  of  the 
paratungstates,  appears  to  be  held  in  combination  more  loosely  than 
the  others.  Dipotassium  silico-duodecitungstate,  for  example,  loses 
1  mol.  H2O  above  150°  (Marignac).  Probably  if  paratungstic  acid, 
12W03,5n20,  could  be  isolated,  it  would  be  found  to  lose  1  mol.  HaO 
more  readily  than  the  others,  giving  an  acid  identical  in  composition 
with  colloidal  tungstic  acid  dried  at  200°.  C.  H.  B. 

Phosphotungstates.  By  Wolcott  Gibbs  {Am.  Cliem.  J.,  2,  217 — 
234  and  281 — 2'J4). — The  author  has  continued  his  experiments  on 
these  salts  already  reported  in  this  Journal  (1877,  2,  247),  and  has 
arrived  at  the  following  general  results: — 

1.  The  phosphotungstates  form  a  series,  of  which  the  lowest  term 
probably  contains  6  mols.  tungstic  to  1  mol.  phosphoric  oxide,  and  the 
highest  24  mols.  tungstic  to  1  mol.  phosphoric  oxide. 

2.  At  least  the  greater  number  of  phosphotungstates  contain  an 
even  number  of  molecules  of  tungstic  oxide.  The  homologising  term 
for  these  cases  is  therefore  2WO3. 

3.  The  highest  number  of  molecules  of  base  observed  in  any  case  is 
six  (old  style),  which  implies  that  the  acid  contains  twelve  hydroxyl- 
groups. 

4.  In  all  cases  the  number  of  hydroxyl-groups  replaced  by  a  mon- 
utomic  metal  is  even. 

5.  In  all  the  phosphotungstates  studied,  the  number  of  molecules  of 
base,  or  the  number  of  hydroxyl-groups,  is  more  than  sufficient  to 
saturate  the  phosphoric  oxide  present,  if  we  suppose  that  the  acid  is 
12-basic.  A  part  at  least  of  the  hydroxyl  or  base  must  therefore  be 
united  to  tungstic  oxide. 

The  following  table  exhibits  the  composition  of  the  phospho-  and 
arsenio-tungstates  prepared  and  analysed  by  the  author.  In  the 
formulae  in  the  right-hand  column,  all  the  acids  are  regarded  as 
12-basic. 

24W03,P206,6H20  +  47aq.  or  WaiPaOviCHO),,  +  47aq.  ;       - 

also  with  84  and  55aq. 

24W03,Po05,2Na20,4H20  +  23aq.     „  WoiPoOn(NaO)4(HO)8  +  23aq. 
24W03,P205,3KoO,3H20     +    8aq.     „  W24P20n(KO)6(HO)6    +    8aq. 

also  with  14aq. 

24W03,P205,3(NH4),0,3H20  +  16aq.  „  W2,P20„(NH40)6(HO)6  +  26aq. 
24W03,Po05,3BaO,3H20  +  43aq.       „  W^4P207i(Ba02)3(HO)6 +43aq. 

22W03,P205,2K20,4H..O  +  2aq.         „  W,,F,0U^0),(}10)s  +  2^q. 
22W03,P205,3(NH4)20,3H20H-18aq.  „  W22P2065(NHiO)6(HO)6i- 18aq. 
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22W03,P20s,2:N'a^O,4H20  +  5aq.       or  W2,PjO«5(NaO)4(HO)8  +  5aq. 
22W03,P205,4BaO,2H20  +  39aq.        „  W2,P2065(Ba02)4(HO)4+39aq. 

20WO3,P2O5,6BaO  +  48aq.  „  WsoPaOsgCBaO,)^  +  48aq. 

18W03,P205,r)K20  +  23aq.  „  W,«P,053(KO),2  -^  23  and  30aq. 

18W03,P.05,K20,5H20  +  14aq.  „  W,bP2053(KO)2(HO),o  +  14a(i. 

TeWCP^OsCaO.SHoO  +  3aq.  „  W,«P,047CCaO)2f H0),o  +  3aq. 

16W03,P,05,4K,0,2H20  +  lOaq.        .,  W,6P2047(KO)8(HO)4  +  19aq. 
16W03,P205,6(NH4)20  +  lOaq.  „  Wr,F,0,-,(Nil,0),,  +  lOaq. 

14W03,2P205,5Na.,0  +  42aq. 

6W03,As,05,3K20,3H.,0  „  WeAs^O^vCKOafHOs 

6W03,As,05,4(NH4)20,2H20  +  3aq.  „  W6As2027(NH40)e(HO)4  +  3aq. 

16W03,As205,6Ag20  +  llaq.  „  WieA82047(AgO),2  +  llaq. 

H.  W. 

Yellow  Incrustation  from  the  Vesuvian  Lava  of  1631.     By  A. 

ScACCHi  {Gazzetta,  11,  487). — The  author  in  his  more  recent  researches 
on  this  incrustation  (comp.  Abstr.,1880,  445)  has  found  the  resemblance 
between  vesbium  and  vanadium  to  be  so  close  as  to  make  him  believe 
that  they  are  identical,  or  at  least  vei-y  closely  allied.  There  ai-e,  how- 
ever, differences  in  the  properties  of  some  of  its  compounds  from 
those  of  vanadium,  and  the  results  of  tlie  analyses  of  the  silver  salt 
would  seem  to  give  a  molecular  weight  for  vesbium  considerably 
greater  than  that  of  vanadium.  The  author  intends  to  make  more 
decisive  experiments  to  ascertain  the  identity  or  non-identity  of  ves- 
bium and  vanadium,  and  remarks  that  even  if  the  element  should  prove 
to  be  vanadium,  it  is  an  important  fact  that  the  presence  of  the  latter 
in  volcanic  lavas  has  been  established.  C.  E.  G. 


Mineralogical   Chemistry. 


Occurrence  of  Native  Sulphur  in  the  Soil  of  Paris.      By  M. 

Daubr^e  (Compt.  rend.,  92,  1440). — During  the  construction  of  a 
public  sewer  in  the  Rue  Meslay,  Paris,  the  workmen  came  across  what 
appeared  to  be  an  ancient  dustheap,  extending  for  more  than 
50  meters  in  length  and  4*5  meters  in  depth.  It  consisted  of  all  sorts 
of  vegetable  and  animal  refuse,  mixed  with  vast  quantities  of  bones 
and  plaster  rubbish.  The  plaster,  which  was  embedded  in  a  black 
matrix,  was  uniformly  impregnated  with  crystallised  native  sulphui*, 
whilst  the  bones  were  filled  in  their  interior  with  crystalline  acicular 
gypsum.  There  can  be  no  doubt  but  that  this  natural  production  of 
sulphur  results  from  the  action  of  the  organic  matter  on  the  substance 
of  the  plaster,  and  that  it  thei"efore  faintly  resembles  the  contempo- 
raneous formation  of  sulphur  in  many  stratified  rocks.  That  it  was 
not  djie  to  the  action  of  coal-gas  was  evident  from  its  position,  since  it 
occurred  at  a  much  greater  depth  than  the  level  of  the  gas-pipes,  and 
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was  not  observable  except  in  the  neighbourhood  of  the  organic  rubbish 
before  mentioned.  J.  W. 

Iron  Ore,  containing  Manganese,  from  the  Neighbourhood  of 
St.  Petersburg.  Ijy  N.  Ljlhavin  {Journ.  liuiig.  Chem.  Sue,  1882, 
79 — 82). — The  clay  ironstone  in  question  contains  considerable  quan- 
tities of  manganese.  Its  analysis  gave  the  following  numbers : — Sand 
and  residue  insoluble  in  HCl  and  Na-iCOi  solution  =  9'67 ;  SiOa  solu- 
ble in  Na.,C03  =  4-27— 


H«0  and  org 

matter 

AlA- 

FpjO,. 

MnO:. 

MnO. 

CaO. 

MrO.      (by  diff.). 

5-52 

48-o4 

15-8G 

5-90 

007 

Oil          916 

The  origin  of  the  ore  is  due  to  the  proximity  of  a  mineral  spring,  rich 
in  iron,  which  passes  through  a  soil  containing  granite-sand.  The 
orthoclaso  found  in  this  granite  contains  manganese,  as  is  seen  from 
the  following  analysis  made  by  Kegel  in  the  same  laboratory  : — 

SiOa.  AhOj.  FejO,.  FeO.  MnO.  CaO. 

64-21  17-37  0-91  0-48  0*66  120 

LoM  on 
MgO.  KjO.  NajO.  ignition. 

0-87  9-07  4-81  0'25 

Another  sample  gave  0'36  MnO.  The  red  colour  of  such  orthoclase 
is  therefore  not  entirely  due  to  FejOs.  B.  B. 

Minerals  from  Chili.  By  J.  Domeyko  (Jahrh.  f.  Min.,  1882,  1, 
Ref.,  1G5). — (1.)  Yellow  Saltpetre  containing  Iodine  and  Chromium. — 
liaymondi  in  Lima  (1880)  described  a  yellow  saltpetre  called  by  tho 
miners  *'  caliche  azufrado  "  or  sulphuretted  saltpetre.  He  believed  it 
to  contain  potassium  moncchromate,  and  called  it  "  Tarapacaite.'" 
According  to  Domeyko,  this  salt  is  found,  not  only  at  Tarapaca 
in  Peru,  but  also  -in  the  salt-beds  of  the  Atacama  Desert,  and 
in  those  of  Carmen  (Mejillones).  It  is  fine-grained,  light  yellow, 
and  occurs  in  the  midst  of  very  small-grained  white  saltpetre, 
usually  passing  gradually  into  the  latter.  At  Cachinal  in  the  Ata- 
cama Desert,  it  occurs  in  spherules  2 — 3  mm.  in  diameter  in  the  midst 
of  white  saltpetre.  In  the  salt-beds  of  Tarapaca  the  kidney-shaped 
lumps  of  tarapacaite  ai-e  sometimes  coated  with  a  darker-coloured 
crust  consisting,  according  to  E.  Williams,  chemist  to  the  mines,  of 
potassium  dichromate.  Williams  is  also  of  opinion  that  the  chromium, 
is  derived  from  beds  of  chrorae-iron  ore  in  the  mountains  by  which 
the  salt-beds  are  surrounded,  inasmuch  as  the  yellow  and  red  salts  are 
found  only  in  the  neighbourhood  of  these  mountains.  The  salt  is  very 
deliquescent,  and  liable  to  change  by  exposure  to  the  air,  so  that  the 
analyses  of  difTerent  samples  of  it  are  by  no  means  accordant.  The 
freshest  specimen  analysed  in  Iquique  by  Williams  contained  1-15  per 
cent.  CroOs ;  the  analyses  made  by  Domeyko  on  compai-atively  fresh 
material  gave  on  the  average  only  1-18  to  0-52  CrjOa  (mean  0'31)  ; 
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together  with  4'18  iodic  acid,  10"03  chlorine,  2'10  sulphuric  acid,  .S4-10 
nitric  acid,  8'45  potash,  27*60  soda,  small  quantities  of  lithia,  lime, 
and  magnesia,  7"05  hygroscopic,  and  7'40  crystal-water,  and  2"9  to  34 
insoluble  earthy  residue.  Altogether  the  "  caliche  azufrado  "  appears 
to  be  a  variable  mixture  of  several  salts,  resulting  from  the  action  of 
solutions  containing  chromium  on  crude  Chili  saltpetre. 

Huantajaite. — Raymondi,  in  his  "  Minerales  del  Peru "  (1878), 
describes  this  mineral  as  crystallising  in  small  cakes,  united  in  thin 
crystalline  crusts,  also  fibrous  and  massive;  brittle;  having  the  appear- 
ance of  rock-salt;  colourless  or  white,  not  altered  by  exposure  to  light; 
less  hygroscopic  than  common  rock-salt ;  melting  without  decrepita- 
tion. Splinters  moistened  with  water  or  with  the  tongue  swell  up 
slightly,  and  become  white  and  opaque.  It  dissolves  in  water,  with 
milky  turbidity,  due  to  the  separation  of  silver  chloride.  The  propor- 
tion of  silver  chloride  in  different  specimens  was  found  to  vary  from 
3*1  to  5*G.  The  mineral  is  found  on  the  Cerro  de  Hnantajaya,  three 
leagues  from  Iquique  and  about  1000  meters  above  the  sea-level. 

H.  W. 

Vanadate  of  Lead  and  Copper  from  Laurium.  By  F.  Pisani 
{Compt.  rend.,  92,  1292 — 1293). — Many  simple  and  complex  lead 
vanadates  are  known,  such  as  vanadinite,  dechenite,  eusi/nchite,  arceoxene, 
viottramite,  and  others.  Of  these,  vanadinite  and  dechenite  are  simple 
vanadates,  whilst  the  other  contain  a  certain  quantity  of  zinc  or 
copper,  sometimes  both ;  ara30xine  contains  in  addition  arsenic  acid. 

The  lead-copper  vanadates  are  of  a  brown  or  olive-green  colour, 
yielding  a  citron-yellow  powder.  A  fine  specimen  of  this  latter 
mineral  has  been  found  by  the  author  at  Laurium.  It  occurs  in  a 
more  or  less  crystalline  condition  as  an  incrustation  on  quartz,  of  a 
deep  greenish-black  colour  when  well  crystallised,  but  paler  coloured 
when  the  crystalline  structure  is  less  evident.  The  crystals  under 
any  circumstances  are  very  small,  though  well  defined,  but  their  form 
could  not  be  satisfactorily  made  out.  Before  the  blowpipe  it  melts 
and  gives  ofE  water ;  with  the  addition  of  sodium  carbonate  it  is  easily 
reduced.  It  is  soluble  both  in  hydrochloric  and  nitric  acids.  As  it 
was  impossible  to  separate  the  mineral  wholly  from  the  gangue,  its 
density  was  not  taken ;  its  analysis  gave  the  following  results : — 


V205. 

PbO. 

CuO. 

CaO. 

H2O. 

25-53 

50-75 

18-40 

1-53 

4-25  =  100-46 

11-1 

3-64 

3-72 

0-59 

3-70  =  oxygen  ratio. 

These  numbers  lead  to  the  ratio  5  :  3-3  between  the  oxygen  of  the 
vanadic  anhydride  and  that  of  the  bases.  This  is  the  same  ratio  as 
exists  in  eusynchite  and  tritochorite,  if  the  small  proportion  of  lime 
and  water  be  taken  as  derived  from  the  gangue.  It  would  be  then  a 
cupreous  eusynchite,  but  containing  equal  equivalents  of  lead  and 
copper,  as  in  psittacinite  and  mottramite.  J.  W. 

Mineralogical  Notes.  By  A.  Fbesnel  (Jahrb.  f.  Min.,  1882,  1, 
Ref .,  193 — 196). —  (1.)  Vanadinite  a,Tid  Tritoclilorite. — Brown  spherules 
of  vanadinite,  from  Wanlockhead,  gave  in  two  analyses  the  following 
results : — 
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a.  (7,.  b.  i|. 

CI 2-28  2-54  2-42  2-48 

PbO 7200  7397  7346  7422 

CaO 2  04  302  317  3-25 

ZnO 008  —  0-59  — 

CuO 015  _  _  _ 

Fe,03    0-4G 

■Wz\ 

iO,  / 

PA 2-68  2-75  2-86  2-93 

VjOj (17-47)  17-92  (1672)  17-12 


P^^\     1-85  >        1-^8 


100  100  100  100 

a  and  &  are  the  direct  results  of  analysis ;  ai  and  bi  show  the  com- 
position of  the  mineral  after  deduction  of  Si02,  AljO,,  ZnO,  CaO,  and 
Fe?.03.  The  phosphoric  acid  is  present,  not  as  lead  phosphate,  but  as 
calcium  phosphate,  isomorphously  mixed. 

Tiitochlorite,  a  new  mineral,  is  massive,  of  cauline  structure,  and 
somewhat  distinctly  cleavable  in  the  lonp^itudinal  direction,  parallel  to 
a  face  corresponding  with  a  pinacoid.  The  crystalline  system  is  there- 
fore probably  rhombic,  monoclinic,  or  triclinic.  Colour,  blackish- 
brown,  with  lighter  yellowish-brown  spots.  Streak,  pale  lemon- 
yellow.  H.  =  3-5.  G.  =  625.  Melts  very  easily,  and  with  intu- 
mescence, before  the  blowpipe,  giving  off  a  faint  arsenical  odour ; 
forms  on  charcoal  in  the  oxidising  flame  a  white  and  yellow  incrus- 
tation of  zinc  oxide  and  lead  oxide,  and  yields  in  the  reducing  flame 
globules  of  lead  and  a  black  porous  mass.  Dissolves  in  acids.  Gives 
by  analysis  53-90  PbO,  704  CuO,  11-06  ZnO,  24-41  V^Oj,  and 
3-76  AS..O5  =  100-17,  which  is  the  composition  of  a  tribasic  vanadate. 
Tritochlorite  differs  from  euxenite  and  areeoxone  by  its  amount  of 
copper  and  of  arsenic.     Locality,  Mexico  or  South  America. 

(2.)  Minerals  from  Albergaria  velha,  in  Portugal. — The  mines  of 
Bra^al,  near  Albergaria  velha,  are  situated  in  a  very  large  basin  of 
clay-slate,  and  are  worked  for  galena,  with  which  are  associated  zinc- 
blende  and  wurtzite,  pyrites  and  marcasite,  dolomite  and  calcite. 

(3.)  Picrosnmie  occurs  in  the  greenstone  of  the  Plotzlachthal,  above 
Haslau,  near  Zwickau.  It  has  a  greenish-grey  to  mountain-green 
colour,  and  cauliform  structure,  and  cleaves  readily  in  a  longitudinal 
direction.  H.  =3.  G.  =  2-8.  Lustre  slightly  fatty.  Under  the 
microscope  it  appears  fine-fibred  throughout.  Dried  at  100°  it  gave 
by  analysis:  — 


SiOj. 

AlA- 

FeO. 

CaO. 

MgO. 

H2O. 

60-45 

0-50 

6-34 

1-25 

26-01 

5-05  = 

09-60 

59-80 

0-12 

6-30 

3-30 

25-18 

5-40  = 

100-10 

Before  the  blowpipe  it  bums  white,  and  melts  in  thin  splinters. 
When  breathed  upon  it  emits  a  bitter  odour. 

(4.)  Topaz,  Gilbertite,  Potassium-mica. — The  gilbertite  of  the  Saxo- 
Bohemian  tin-veins  is  not  a  distinct  species,  but  merely  a  transition- 
product  of  the  conversion  of  topaz  (or  of  lithium-mica)  into  potassium- 
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inica.  The  topaz  becomes  white  and  greenish,  and  the  product  is 
called  gilbertite.  This  latter  then  becomes  laminar  and  light-coloured, 
.and  changes  into  potassium-mica.  The  pseudomorphosis  of  potassium- 
mica  after  topaz  is  not  mentioned  by  Blum. 

(5.)  Mealy  Quartz. — The  cacochlor  of  the  Saxon  Obergebirge  is 
accompanied  by  amethyst,  which  partly  becomes  soft  and  friable,  and 
is  sometimes  even  reduced  to  very  fine  powder  having  a  sp.  gr.  of 
2*645  ;  it  therefore  consists  not  of  tridymite  but  of  quartz.  Analysis 
gave  97'35  per  cent,  silica. 

(6.)  Lautite,  a  new  mineral  from  the  Rudolfschacht  mine,  at  Lauta, 
near  Marienberg,  has  a  metallic  lustre,  iron-black  colour,  and  black 
streak  ;  H.  =  3 — 3"5;  G.  =  4"96.  It  is  mild  to  slightly  brittle;  has  a 
cauliform  to  granular  structure  :  is  massive,  and  cleaves  but  indis- 
tinctly. Before  the  blowpipe  it  decrepitates  strongly,  and  melts  readily 
to  a  shining  globule,  giving  off  an  arsenical  fume.  Dissolves  in  nitric 
acid,  the  solution  giving  silver  chloride  with  hydrochloric  acid,  and 
after  supersaturation  with  ammonia,  the  arsenic  reaction  with  mag- 
nesium sulphate.  Gives  by  analysis  2760  per  cent.  Cu,  11  "74  Ag, 
42*06  As,  and  IS'OO  S,  leading  to  the  formula  CuiAgASoSj.  Tschermak 
found  in  one  specimen  of  lautite  33'54  per  cent.  Cu,  3*03  Ag,  0'44  Fe, 
42-60  As,  0-58  Sb,  and  18-57  S  =  98*76  ;  and  in  another,  7*78  percent, 
silver ;  whence  it  may  be  inferred  that  the  silver  merely  replaces  a 
portion  of  the  copper,  so  that  the  composition  of  the  mineral  may  be 
lepresented  by  the  formula  CuAsS.  Very  small  crystals  of  lautite 
were  apparently  rhombic,  exhibiting  the  combination  ooP  .  coPob  .  OP. 

Lautite  is  remarkable  for  its  very  small  proportion  of  sulphur, 
whereby  it  approximates  to  the  group  of  arsenical  pyrites ;  neverthe- 
less its  formula  cannot  be  made  to  accord  with  that  of  the  latter,  on 
account  of  the  absence  of  univalent  metal.  H.  W. 

Liquid  Carbonic  Anhydride  in  Smoky  Quartz,    By  G.  W. 

Hawes  (Sill.  Am.  J.  [3],  21,  203— 209).— On  the  Gaseous  Sub- 
stances contained  in  the  Smoky  Quartz  of  Branchville,  Con- 
necticut. By  A.  W.  Wright  (ibid.,  209—216)  ;  Jahrb.f.  Min.,  1882, 
2,  Ref.,  191). — Hawes  points  out  the  frequent  occurrence  of  enclosures 
of  liquid  carbon  dioxide  in  the  smoky  quartzes  of  many  localities,  as 
Pike's  Peak,  Colorado ;  White  Plains,  N.  Carolina;  Monte  Sella  and 
Fibbia,  on  the  St.  Gothard ;  and  refers  to  the  presence  of  organic  com- 
pounds in  these  minerals,  as  observed  by  Forster  (Fogg.  Ann.,  1871, 
143,  173).  Especially  rich  in  such  enclosures  is  the  smoky  quartz 
from  the  pegmatite  vein  of  Branchville,  Conn.,  in  which  carbon 
dioxide,  both  in  the  liquid  and  in  the  gaseous  state,  occurs  in  very 
variable  quantities,  and  associated  in  the  same  cavities  with  water. 
Exact  observations  were  made  on  the  changes  of  relative  volume  of 
liquid  and  gaseous  CO2,  according  to  change  of  temperature.  Espe- 
cially remarkable  is  the  observation  that  when  the  CO2  is  present  in 
both  states,  the  bubble  disappears  and  reappears  at  the  same  tem- 
perature, whereas  when  a  bubble  of  CO2  is  present  in  water,  the  tem- 
perature (110 — 114°)  at  which  the  bubble  disappears  in  consequence 
of  expansion  of  the  water  and  absorption  of  the  cai-bon  dioxide,  diifers 
widely  from  the  temperature  (25")  at  which  the  bubble  returns. — The 
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mobility  of  bubbles  in  liquid  enclosures,  •whether  they  consist  of  carbon 
dioxide  or  of  water,  is  attributed  by  Hawes  to  currents  arising  from 
changes  of  temperature,  inasmuch  as  it  was  found  possible,  by  keeping 
the  temperature  constant  for  a  considerable  time,  to  reduce  even  very 
lively  bubbles  to  rest,  or  at  least  to  diminish  their  mobility  very  con- 
siderably. On  the  other  hand,  bubbles  at  vest  were  thrown  into  motion 
on  the  approach  of  a  source  of  heat. 

Wright  has  made  a  chemical  examination  of  the  gases  enclosed  in 
the  smoky  quartz  of  Branchville,  which  has  a  sp.  gr.  of  only  2*625 — 
2*63.  In  one  specimen  he  found  the  volume  of  these  gases  to  increase 
to  1'65  times  that  of  the  enclosing  qnartz.  The  gases  were  collected 
by  bursting  small  splinters  of  the  quartz  in  an  exhausted  porcelain 
retort.  The  mean  of  two  analyses,  differing  by  only  O'Ol  from  the 
valuta  actually  found,  gave  9838  COj  and  1"G7  N,  with  traces  of  HjS, 
SO2,  lIsN,  F,  and  CI  (?).  The  proportion  of  the  enclosed  gases  to  the 
■water  in  the  cavities  is  very  nearly  represented  by  the  numbars 
3048  CO2,  0-60  N, and  6902  HjO,  in  100  volames.  H.  W. 

Asbestos  containing  Sodium.  By  Max  Badbb  (Jahrh.  f.  Min., 
1882,  1,  Mem.,  158 — 161). — In  a  collection  of  Mexican  minerals  in 
the  Mineral  Cabinet  of  the  Konigsberg  University,  there  is  found, 
accompanying  white  massive  quartz,  a  blue  mineral  forming  tufts  of 
long  thin  fibres,  sprinkled  with  a  white  powder  (calcium  carbonate), 
which  dissolves  very  easily  in  acids.  The  fibres  are  flexible,  but  not 
elastic,  melt  easily  before  the  blowpipe  ;  single  fibres,  even  in  a  common 
candle  flame,  yielding  a  black  magnetic  glass.  Sp.  gr.  3'000  to  3'073. 
These  characters  are  very  much  like  those  of  crocidolite  from  South 
Africa.  Analysis  shows,  however,  that  the  two  minerals  are  essentially 
distinct.     The  numbers  found  for  the  Mexican  mineral  were — 

SiO.,.       AI2O,.       FcA-         CaO.         MgO.        Na.O.      H;0. 
55-48      201       12-32      10-35       17-23      1-54      1-47  =  10040 

which  may  be  nearly  represented  by  the  formula 

21(Na,0,Al203,4Si02)    +    28(MgO,Fe,03,4SiO,)    + 

50(CaO,Fe2O3,4SiO2)  +  137(CaO,3MgO,4SiOj), 

which  is  that  of  an  amphibole.  The  IVfexican  mineral  is  therefore  an 
asbestos  especially  characterised  by  containing  soda,  which  has  not 
hitherto  been  found  in  any  true  asbestos  of  the  amphibole  group. 
Crocidolite  contains  a  much  larger  proportion  of  soda,  less  magnesia, 
no  lime,  and  both  oxides  of  iron,  the  total  proportion  of  iron  being 
large. 

An  asbestos  containing  soda  in  larger  quantity  than  the  preceding, 
has  been  found  at  Frankenstein  in  Silesia.  This  mineral  forms  a  white 
mass,  of  sp.  gr.  2-196,  made  up  entirely  of  short  bundles  of  separate 
fibres  interwoven  in  various  directions.  The  fibres  hold  together 
pretty  strongly,  and  are  elastically  flexible,  but  break  when  too  much 
bent.  Before  the  blowpipe  they  melt  easily  to  a  white,  not  perceptibly 
magnetic  glass.     Imbedded  in  Canada  balsam,  they  appear  transparent 
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under  the  microscope,  and  in  polarised  li^ht  exhibit  directions  of  extinc- 
tion, varying  between  0°  and  20°.     Analysis  gave — 

SiOa.     MnO.     FeO.       CaO.      MgO.      NosO.     HjOC).  X(2). 

67-69    0-13    2-46    13-39    23-68      3-14      017    O'lO  =  10076 

(')  Loss  by  ignition.  (^)  Insoluble  in  HF. 

The  small  amount  of  water  is  probably  due  to  incipient  weathering. 
Deducting  this  and  the  matter  insoluble  in  hydrofluoric  acid,  the  com- 
position of  the  mineral  may  be  approximately  represented  by  the 
formula 

33(CaO,3MgO,4Si02)    +   2(CaO,.3FeO,4Si02)    + 

6(Na^O,3MgO,4SiOo.)  +  4(Na,0,3CaO,4Si02), 

which  requires  5635  SiO^,  224  (FeO.MnO),  1373  CaO,  2442  MgO, 
and  3  26  NaaO.  H.  W. 

Fayalite  Slags  from  the  Freiberg  Furnaces,  containing  Zinc- 
spinell.  By  A.  Stelzneb  (Jahrb.f.  Min.,  1882,  1,  Mem.,  170— 176). 
— The  formation  of  zinc-spinell  in  the  muffles  of  the  Freiberg  zinc- 
works  has  lately  been  described  by  Schulze  (Abstr.,  1881,  520),  and 
the  present  paper  gives  an  account  of  a  similar  formation,  taking  place 
with  equal  regularity  in  the  slags  produced  in  the  smelting  of  lead  ores 
at  Freiberg.  These  slags  consist  mainly  of  a  normal  silicate,  agreeing 
perfectly  in  its  essential  morphological  and  chemical  constituents  with 
that  which  is  produced  in  numerous  smelting  processes  in  iron- works, 
and  was  shown  by  Mitscherlich,  in  1882,  to  be  of  the  nature  of  olivin 
or  fayalite.  In  consequence,  however,  of  the  peculiar  composition 
of  the  material  smelted  in  the  Freiberg  furnaces,  the  fayalite  of 
these  lead-slags  is  not  a  pure  ferrous  silicate,  but  an  isomorphous 
mixture  of  the  latter  with  zinc  silicate.  Moreover,  the  slags  vary  in 
composition  according  to  that  of  the  mixture  smelted  and  the  mode  of 
conducting  the  operation,  but  a  general  idea  of  their  composition  may 
be  gained  from  Analysis  I  (p.  477). 

The  slags  at  the  Freiberg  works  are  left  to  cool  in  conical  cast-iron 
crucibles,  58  cm.  high  and  50  cm.  in  their  longer  diameter,  and  solidi- 
fying to  a  compact  mass  of  short  prisms,  having  their  axes  perpen- 
dicular to  the  sides,  and  directed  towards  the  centre  of  the  crucible. 
This  mass  has  ordinarily  a  dark  greenish  or  brownish-grey  colour  and 
dull  lustre ;  but  the  zinc  fayalite  which  separates  in  it  and  constitutes 
the  principal  part  of  the  slag,  acquires,  after  a  few  days'  exposure  to 
the  air,  a  dark  steel-grey  to  iron-black  colour,  and  semi-metallic 
lustre,  and  sometimes  exhibits  bright  surface-colours.  It  is  then 
easily  seen  to  be  developed  in  the  form  of  thin  crystalline  plates, 
sometimes  parallel  to  one  another,  sometimes  without  definite 
arrangement.  During  the  solidification,  eruption-cones,  as  much 
as  12  cm.  high,  sometimes  form  on  the  free  surfaces  of  the  slag- 
crucible  ;  in  other  cases,  namely,  in  the  remelting  of  the  lead-slags, 
these  pseudo-volcanoes  are  not  observed ;  but  in  the  interior  of  the 
slag-crucibles — probably  in  consequence  of  a  contraction  going  on 
simultaneously  with  the  solidification — geodes  are  formed,  sometimes 
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10  or  15  era.  in  diameter,  and  filled  with  a  cellulo-laminar  aggregation 
of  rectangular  plates,  having  usually  a  maximum  length  of  10 — 15  mm. 
on  the  edge,  and  a  fraction  of  a  millimeter  thick,  a  few,  however,  having 
a  diameter  of  40,  and  a  thickness  of  5 — 6  mm.  Analysis  II  gives  the 
composition  of  such  a  lamino-cellular  filling  material  of  the  central 
geode  of  a  slag-crucible  from  the  Muldner  works.  Ill  shows  the 
composition  of  native  fayaUte  from  Fayal. 

I.               IT.  in. 

SiO, 207  28-45  2915 

SnO,    —                075  — 

PbO 3-9             2-50  1-55 

CuO    1-2              0-60  0-31 

FeO 48-8  41-98  6095 

MnO    1-4               —  0-69 

ZnO 14-4  18-55  — 

AUO,  2-5              1-31  406 

CaO 3-9             300  0-72 

MgO    1-2             0-84  2-38 

BaO 0-3              1-80  — 

S 4-1              170  — 

Deduct  for  S 20              0-85  — 

100-4  100-63  99-81 

The  fayalite  crystals  are  accompanied  by  more  or  less  opaque  grains 
and  lamellae,  apparently  consisting  of  metallic  sulphides. 

The  lead-slags  also  contain  a  yellowish-red  isotropic  substance,  the 
chemical  nature  of  which  has  not  yet  been  determined,  together  with 
thread-like  groups  of  small  crystals,  having  very  much  the  appearance 
of  certain  Bryozoa  (cellepores,  &c.)  ;  and  the  author  especially  recom- 
mends the  study  of  these  lead-slags  to  those  who  hastily  infer  the 
existence  of  remains  of  organisms,  from  similar  appearances  in  crys- 
talline rocks  which  have  been  solidified  from  fused  magmas. 

Another  constant  constituent  of  the  Freiberg  lead-slags  is  a  zinc- 
spin  ell,  which  occurs  imbedded  in  the  large  fayalite  crystals,  in  the 
form  of  small,  perfectly  developed  octohedrons,  mostly  isolated,  some- 
times in  small  groups.  Their  chemical  composition  is  somewhat 
variable,  different  specimens  giving  bj  analysis  the  numbers  IV  and  V 
in  the  following  table,  leading  to  the  formulae  IV  and  V : — 

IV.  10(ZnO,AloO3)  +  6(FeO,AlA)  +  2(FeO,Fe..03) 
V.     3(ZnO,Ali,03)  +      FeCAlaOs     +      FeO^Fe^Oa, 

which  give  the  percentages  IV*  and  V*  : —     ' 

IV.  IV.*  V.  v.* 

ZnO 27-21  27-21  2524  2524 

FeO —  12-77           —  1527 

re,03    24-49  10-30  3300  1612 

AI2O3    50-55  50-55  43-36  4336 

102-25      100-83      101-60        99  99 
VOL.  XLir.  2  h 
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The  composition  and  structure  of  these  lead-slags  exhibit  but  little 
variation,  having  been  found  to  be  nearly  the  same  in  the  years  1874, 
1879,  and  1881. 

Spinell  appears  to  be  formed  also  in  other  metallurgical  processes. 
According  to  W.  Muirhead  {Iron,  15  Oct.,  1880)  aluminates  of  mag- 
nesia, or  of  lime  and  magnesia,  are  formed  in  the  slags  of  Scotch 
blast-furnaces,  whenever  iron-ores  rich  in  magnesia  are  smelted  with 
fluxes  rich  in  alumina,  especially  when  the  temperature  of  the  furnace 
is  high,  the  quantity  of  these  aluminates  varying  from  ^  to  18  per 
cent,  accordingly  as  the  smelting  process  goes  on  regularly  or  irregu- 
larly, and  a  very  viscid  slag  being  sometimes  produced,  to  the  great 
detriment  of  the  yield  of  iron.  These  iron  slags  also  vary  considerably 
in  composition,  one  specimen  yielding,  according  to  Muirhead's  analy- 
sis, 23-41  MgO,  8-48  CuO,  6811  Al^Os;  and  another,  31-08  MgO, 
and  68-92  AljOa,  the  latter  agreeing  pretty  nearly  with  the  composition 
of  typical  spinell  (28-05  MgO  and  71*95  AI2O3). 

Finally  the  author  suggests  that  these  various  modes  of  spinell- 
formation  in  metallurgic  operations  may  throw  considerable  light  on 
the  formation  of  eruptive  rocks,  and  especially  on  the  occurrence  of 
spinell  in  peridotites.  H.  W. 

Artificial   Orthoclase   produced   in   the   Wet  Way.    By  C. 

Fkiedei,  and  E.  Saeasin  (Compt.  rend.,  92,  1374 — 1376). — The  appa- 
ratus which  was  devised  for  the  purpose  of  raising  the  reacting  sub- 
stances to  the  required  temperature,  consisted  of  a  steel  tube  of  10  mm. 
thickness,  and  15  mm.  internal  diameter,  lined  inside  with  copper  or 
platinum.  A  copper  or  platinum  stopper  was  made  to  close  the 
interior  tube,  and  a  steel  cap  capable  of  being  fastened  down  with 
screws  fitted  over  the  whole.  The  tube  was  placed  in  a  block  of  cast 
iron,  and  heated  with  gas ;  in  this  way  it  was  found  possible  to  main- 
tain easily  a  temperature  approaching  to  dull  redness. 

The  experiments  of  Daubree  on  the  decomposition  of  felspar  by 
water,  having  shown  that  this  mineral  loses  potassium  silicate  by  con- 
tact with  water,  even  at  the  ordinary  temperature,  it  was  obvious  that 
if  felspar  was  to  be  successfully  produced  in  the  wet  way,  it  could  only 
be  in  presence  of  excess  of  alkaline  silicate.  The  mixture  therefore 
which  was  used  consisted  of  gelatinous  silica,  alumina,  and  solution 
of  potash,  but  better  results  were  obtained  by  precipitating  potassium 
silicate  with  aluminium  chloride,  washing  and  pressing  the  precipitate, 
and  then  diffusing  it  in  a  strongly  alkaline  solution  of  potassium 
silicate.  The  heating  under  pressure  was  continued  from  16  to 
30  hours.  With  the  first  mixture  at  a  moderate  temperature,  quartz 
was  obtained  in  crystals  sufiiciently  large  to  be  measured  with  the 
goniometer.  At  a  higher  temperature,  it  was  mixed  with  hexagonal 
plates  of  tridymite,  which  were  easily  recognisable  by  their  grouping 
and  want  of  action  on  polarised  light ;  it  is  the  first  time  that  this 
mineral  has  been  artificially  produced  in  the  wet  way,  although  Rose 
succeeded  in  making  it  by  fusing  silica  with  microscomic  salt. 

By  using  a  mixture  of  aluminium  silicate  and  potassium  silicate, 
and  diminishing  gradually  the  proportion  of  silica,  the  quantity  of 
quartz  produced  was  much  diminished,  and  a  fine  crystalline  powder 
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obtained  instead.  This  powder,  separated  from  the  finer  portions  by 
levigation,  presented  the  following  properties :  it  melted  with  difficulty 
before  the  blowpipe  to  a  white  glass;  it  was  tinattacked  by  acids;  it 
had  sensibly  the  density  of  orthoelase,  as  was  ascertained  by  pouring  a 
certain  quantity  into  a  solution  of  potassium  iodomercurate,  made  of 
such  a  density  that  while  orthoelase  floated,  quartz  sank  to  the  bottom. 
The  powder  of  the  artificial  mineral  floated  in  this  liquid,  and  by  the 
addition  of  a  few  drops  of  water  at  the  top,  so  as  to  form  layers  of 
different  densities,  the  powder  remained  at  exactly  the  same  level  as 
did  a  natural  specimen  of  orthoelase.  On  analysis,  the  silica  was  found 
to  be  rather  too  high,  70  to  72  per  cent,  instead  of  64:'6,  but  the  ratio 
of  the  oxygen  of  the  alumina  to  that  of  the  potash  was  as  3  :  1.  A 
microscopic  examination  showed  that  a  portion  of  the  silica  existed  as 
quartz,  so  that  there  was  little  doubt  but  that  the  mineral  operated  on 
consisted  of  orthoelase  mixed  with  a  little  quartz,  nevertheless  it  is 
still  possible  that  the  artificial  felspar  may  be  of  a  composition  analo- 
gous to  petalite  rather  than  to  orthoelase ;  unfortunately  the  microscopic 
examination  does  not  permit  the  proportion  of  quartz  to  be  determined 
with  sufficient  exactness  to  enable  the  question  to  be  decided. 

The  remainder  of  the  communication  is  taken  up  with  the  crystallo- 
graphic  measurements  of  the  mineral  in  question.  J,  W. 

Artificial  Production  of  Analcime.  By  A.  ds  ScHvuTRTf  (Compt. 
rend.,  94,  90 — 97). — When  sodium  silicate  and  aluminate  are  mixed 
in  such  proportions  that  the  ratio  of  silica  to  alumina  is  the  same  as 
in  analcime,  and  the  mixture  heated  with  lime-water  at  180'  for 
18  hours  in  a  closed  copper  tube,  crystals  of  analcime  are  obtained. 
These  are  sometimes  cubes,  sometimes  trapezohedrons  of  the  cubic 
system,  but  more  frequently  combinations  of  the  two  forms.  Trapezo- 
hedrons  are  apparently  formed  when  the  solution  is  highly  con- 
centrated and  strongly  alkaline,  cubes  being  formed  under  the  opposite 
conditions.  The  lime-water  simply  facilitates  the  formation  of  distinct 
crystals.  The  crystals  obtained  in  this  manner  have  no  action  on 
polarised  light ;  the  natural  crystals  have  optical  properties  similar  to 
those  of  the  quadratic  system ;  the  optical  properties  of  the  crystals 
obtained  by  the  author  by  heating  a  solution  of  sodium  hydroxide  in 
sealed  glass  tubes,  would  place  them  in  the  rhombic  system.  Hence 
it  would  appear  that  the  elementary  crystals  of  analcime  are  subject  to 
slight  changes  in  their  axes  of  elasticity,,  sufficient  to  affect  their 
optical  symmetry,  but  not  sufficient  to  prevent  the  large  crystals  having 
forms  belonging  to  the  cubic  system.  C.  H.  B. 

Notes  on  Italian  Minerals.  By  A.  Corsi  (Jahrl.  f.  Min.,  1882, 
1,  Ref.,  187— 189).— Tuscan  Zircon.— A.  From  Figline  (Prato). 
Occurs,  imbedded  together  with  apatite,  sphene,  actinolite,  prehnite, 
epidote,  magnetite,  and  pyrites,  in  a  coarsely-grained  euphotide 
(gabbro),  in  separate  crystals  having  adamantine  lustre,  and  reddish- 
yellow  to  greenish  colour  or  nearly  colourless.  Forms  :  P,  3P3,  coP, 
coPco,  occurring  either  altogether  or  only  the  first  three.  Axial  ratio 
a  :  c  =  1  :  0"6395.  The  crystals  are  5 — 10  mm.  long,  and  2  mm.  thick, 
seldom  larger.      Many  exhibit  a  scaly  structure,  so  that  their  cleavage 
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parallel  to  the  faces  P  and  coPoo  is  imperfect.  Sp.  gr.  =  4* 593  for 
impui'e  and  turbid,  4"655  for  transparent  crystals  ;  H.  =  7"5.  Strong 
positive  double  refraction.  Before  the  blowpipe,  and  with  reagents, 
they  exhibit  the  usual  characters  of  zircon.  Analysis  gave  33'11  per 
cent.  SiOi,  66-82  ZrO^,  0-35  Fe-A,  traces  of  CaO  and  MgO,  and  0-43 
loss  by  ignition;  the  formula  Zr02,Si02  requiring  32*97  per  cent.  Si02 
and  6'7  Zr02.  Under  the  microscope  the  transparent  zircon  appears 
relatively  pure ;  it  sometimes  exhibits  fluid  cavities  and  a  number  of 
irregular,  sometimes  rectilinear  cracks;  only  very  thin  sections  exhibit 
bright  polarisation-colours.  The  green  zircon  contains  a  greenish  sub- 
stance enclosed. 

B.  Zircon  from  the  Granite-veins  of  Elba. — A  thoroughly  decomposed 
granite-vein  containing  tourmalins,  at  La  Fate  near  San  Piero,  yielded 
a  few  highly  lustrous,  very  small,  dark  yellow-red  or  greenish  octo- 
hedral  crystals,  which  proved  to  be  zircon.  Small  crystals  of  zircon 
have  also  been  obtained  from  the  vein  of  Grotta  d'Oggi  and  of 
Facciatoja  near  San  Piero. 

The  green  crystals  from  La  Fate,  of  somewhat  more  frequent  occur- 
rence than  the  reddish-yellow,  exhibit  the  foims  P  and  coPco,  some- 
times quite  in  the  form  of  the  gamet-octohedron  ;  they  are  very  small, 
and  often  have  re-entering  angles  at  their  edges,  like  crystals  of  har- 
niotome.  They  are  sometimes  implanted  on  albite  and  orthoclase. 
Lustre  fatty  to  adamantine.  Translucent  to  transparent.  Infusible. 
H.  =  7. 

The  green  crystals  from  Grotta  d'Oggi  are  small,  and  occur  very 
rarely  on  lepidolite.  They  are  slightly  transparent  and  have  a  fatty 
lustre.  Their  form,  like  that  of  the  crystals  from  La  Fate,  resembles 
a  garnet  octohedron,  so  that  they  might  be  mistaken  for  green  garnet,  as 
was  perhaps  the  case  with  the  so-called  green  garnet  from  the  same 
locality  mentioned  by  G.  vom  Rath  and  others.  But  their  infusibility 
and  many  other  properties  which  were  examined,  preclude  the  idea  of 
their  being  garnet ;  moreover,  some  of  their  angles  which  have  been 
measured  agree  with  those  of  zircon.  Nevertheless,  it  is  quite  pos- 
sible that  true  garnets  may  occur  in  the  same  locality. 

The  green  crystals  from  Facciatoja,  implanted  on  albite,  agree  per- 
fectly with  those  just  described. 

The  zircon  of  Elba  is  distinguished  from  that  of  all  other  localities 
by  the  fact  that  the  crystals  are  implanted  on  the  sides  of  geode- 
cavities,  not  imbedded  in  the  rock. 

The  Italian  localities  of  zircon  now  known  are  the  following:  (1.) 
The  auriferous  sand  of  Ticino,  near  Bernato,  Buffalora,  &c.,  where  it 
is  associated  with  hyacinth.  (2.)  In  the  Venetian  territory,  near 
Brendola,  in  a  conglomerate,  together  with  grains  of  sapphire;  at 
Leonedo  in  volcanic  sand,  together  with  corundum ;  and  in  the 
pitchstone  of  the  Euganean  Hills.  (3.)  In  the  bombs  of  Somma. 
(4.)  In  the  sands  on  the  shores  of  the  Tyrrhenian  Sea,  particularly 
numerous  and  well-formed  crystals  being  found  at  the  mouth  of  the 
Volturno.  (5.)  In  the  gabbro  of  Figline  near  Prato.  (6.)  In  the 
geodes  of  the  granites  of  Elba. 

Black  Spinell  (Ceylanite  or  Pleonast)  in  the  Greenstones  of 
Elba. — Occurs  in  geodes  in  the  greenstones  of  Monte  Capanne,  and  in 
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black  octohedrons  destitute  of  metallic  Instre  in  a  diorite  near  S. 
Ilario.  Some  of  the  crystals  consist  of  0  alone  ;  others  have  their 
edges  truncated  by  coO.  In  size  they  vary  from  very  small  dimen- 
sions to  2  cm.  Sp.  gr.  =  3-582  to  3-812  at  27°;  mean  3-G97.  H.  =  7 
to  8.  In  all  their  other  properties  they  agree  with  ceylanite ;  also  in 
their  formula  (Mg,Fe)0  +  (AU,Fe,)03.  H.  W. 

Chemical  Composition  of  Metaxite  fVom  Reichenstein. 
By  Max  Bauer  (Ja/irb.f.  Min.,  1882,  1,  Mem.,  1G1—1G3).— Metaxite 
from  Schwarzenbergin  Saxony  and  Reichenstein  in  Silesia  has  hitherto 
been  regarded,  according  to  closely  agreeing  analyses  by  Delesse  and 
by  Kuhn,  as  a  non-aluminiferous  silicate  having  the  composition  of 
serpentine,  and  therefore  as  a  variety  of  the  latter.  The  analysis  of  a 
greenish- white  mineral,  called  metaxite,  from  Pregratten  in  Tyrol, 
cited  by  G.  Bischoff  (Che ni..  u.  physikal.  Geolngie,  2,  30o),  also  gave  the 
composition  of  a  serpentine,  viz.,  42-19  SiOj,  38-71  MgO,  5-98  FeO, 
OG  AliOs,  and  12-54  H^O.  Different  results  have,  however,  lately  been 
obtained  by  R.  B.  Hare  (Zeitschr.  f.  Kri/st.,  3,  294),  according  to  whose 
analysis,  metaxite  from  Reichenstein  contains  a  large  quantity  of 
alumina,  and  has  a  composition  altogether  different  from  that  of  ser- 
pentine, viz.,  43-87  SiOi,  23-44  AUO3,  5-37  Fe^Os,  1-24  CaO,  1518 
MgO,  1086  H2O  =  99-9G.  From  this  analysis  (and  from  other  con- 
siderations) Hare  regards  this  serpentine  as  originating  from  felspar. 
To  account  for  the  difference  between  his  own  results  and  those  of 
Delesse  and  Kuhn,  he  supposes  that  the  latter  relate,  not  to  metaxite, 
but  to  chrysotil,  which  he  also  finds  to  be  free  from  alumina,  and  to 
have  the  composition  of  serpentine.  To  decide  between  the.se  conflict- 
ing views,  the  author  selected  from  the  mineral  collection  of  the  Konigs- 
berg  University  some  very  pure  specimens  of  metaxite  from  Reichen- 
stein, having  in  the  air-dried  state  a  density  of  2-549,  and  agreeing 
in  external  characters  with  those  described  by  Hare.  An  analysis  by 
Friederici  of  this  mineral,  dried  at  100°,  gave  the  following  results : — 

SiO„.         AloOj.       FeO.        CaO.  MgO.         H2O.       iia^OJAiO. 

42-73       trace       2-79       0-40       40-37       12-17         1-52  =  99-98, 

agreeing  nearly  with  the  formula  of  serpentine,  3MgO,2Si02,2H20, 
which  requires  43-48  per  cent.  SiO^,  4::{-48  MgO,  and  1304  HjO. 
Part  of  the  water  is  expelled  at  a  much  higher  temperature  than  the 
rest.  The  analysis  shows  that  pure  metaxite  from  Reichenstein  is 
not  a  transition-form  between  serpentine  and  felspar.  H.  W. 

Volcanic  Rocks  of  Easter  Island  (Rapa-Nui).  By  C.  Velaix 
(Jahrh.f.  Min.,  1882,  1,  Ref.,  241).— This  island,  the  most  easterly  of 
the  Australian  group,  contains  numerous  colos.sal  busts,  the  works  of 
an  extinct  race,  which  have  been  chiselled  with  tools  of  obsidian  out 
of  a  trachytic  rock,  or  a  volcanic  breccia,  occurring  on  the  island.  One 
of  the  latter  kind  was  conveyed  to  Paris  in  1872,  and  set  up  in  the 
court  of  the  Musee  d'Histoire  Naturelle,  where  it  is  undergoing  com- 
plete disintegration  by  the  action  of  wind  and  rain.  A  fragment  of  it 
which  had  fallen  was  examined  microscopically  by  the  author,  and 
found  to  be  made  up  of  lumps  of  the  size  of  a  walnut,  consisting  of 
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SiOj. 

AI2O,. 

FejOj. 

CaO. 

MgO. 

NasO. 

KsO. 

I.  49-67 

14-46 

18-52 

7-23 

3-74 

2-92 

1-64 

11.  4012 

13-27 

10-65 

9-47 

3-32 

2-06 

0-97 

basalts  and  angite-andesites,  containing  large  quantities  of  glassy  sub- 
stance. All  these  fragments  in  the  volcanic  breccia  of  Easter  Island 
are  cemented  together  by  a  vitreous  substance  allied  to  sideromelane 
and  palagonite.  The  palagonite  and  sideromelane  of  this  locality  con- 
tain, as  original  constituents,  magnetite  and  opal-spheerolites,  whereas  in 
all  other  respects,  they  agree  with  the  types  previously  examined. 
Analysis  I  shows  the  composition  of  the  dark  brown  sideromelane 
glass ;  II,  that  of  the  yellow  palagonite,  which,  howeyer,  could  not  be 
completely  freed  from  sideromelane  : — 

H2O. 

1-17  =  99-35 
20-43  =  100-29 
H.  W. 
Studies  on  Monte  Somma.  By  J.  Roth  (Jahrb.  f.  Min.,  1882, 
1,  Ref.,  229). — The  lavas  of  Somma  are,  in  all  essential  particulars, 
identical  with  those  of  Vesuvius,  and  the  veinstones  of  Somma,  like 
ihose  of  Vesuvius,  consist  of  leucite-basanites.  The  following  table 
exhibits  the  total  constituents  (soluble  and  insoluble  in  hydrochloric 
acid)  of : — I.  The  lava  of  Cisterna.  II.  Pumice  from  the  tufa- 
covering  of  the  Cisterna  lava.  III.  A  dense  stream-rock,  above  the 
Casa  deir  Acqua  in  the  Capo  dell'  Olivello  valley.  IV.  Lava-stream 
in  the  Vallore  di  Castello.  V.  Rock  of  the  vein  Primo  Monte  at  the 
upper  end  of  the  Fossa  Vetrana.  VI.  Rock  of  a  vein,  1  meter  broad, 
in  the  Canale  di  Forciella.  VII.  Light-grey  finely  porous  veinstone 
of  the  Canale  dell  Arena : — 


SiO., 

AiPs  

FejOs 

FeO   

MgO 

CaO   

Na„0 

K,6   

L088  by  ignition. 


•44 
•96 
•52 

•07 
•74 
•88 
■99 
•41 


100 -01 


II. 


52-22 
19  85 


■32 
•55 
31 
•24 
•52 
6-37 
1-96 


100  34 


III. 


51-42 

47- 

21  34 

18  • 

5  38 

5^ 

4-29 

11  • 

0-26 

0^ 

9  •Si 

8- 

2  55 

2- 

3  77 

5- 

0-28 

0- 

98  ■es 


IV. 


•54 

•38 

il6 

•35 

1-84 
1-38 
■35 
■15 
1-43 


99^58 


V. 


100 


37 


VI. 
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Especially  remarkable  in  these  analyses  is  the  frequently  small 
amount  of  magnesia,  in  spite  of  the  amounts  of  olivin  and  augite 
contained  in  the  rocks. 

Another  point  of  interest  is  the  occurrence — rare  indeed — of  old 
massive  rocks  enclosed  in  the  tufa  of  Somma ;  thus  Roth  found  in  the 
surface-layers  of  the  tufa  in  the  Vallone  Piscinale  near  Ottagana,  a 
lump  of  syenite  of  the  size  of  the  fist.  Lastly,  it  may  be  noticed  that 
the  rock  of  a  lava-stream  on  the  lower  declivity  of  Monte  Croce, 
Rocca  Monfina,  which  was  regarded  by  Abich  as  related  to  dolerite 
(sp.  gr.  =  2-7952  :  SiOa  =  54-62),  is  really  a  felspathic  basalt-lava, 
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so  that  in  this  remarkable  crater,  with  its  circnmvallation  of  lencite 
and  its  central  hills  of  trachytic  rocks,  the  presence  of  basalt  is  now 
positively  established.  H.  W. 

Examination  of  Chinese  and  Japanese  Rocks  used  for  the 
Manufacture  of  Porcelain.  By  W.  Pabst  (Jahrb.f.  Min.,  1882,  1, 
lief.,  2.31). — The  material  used  in  China  for  the  manufacture  of  porce- 
lain is  obtained  from  layers  of  phyllite,  and  is  derived  from  helle- 
flinta-like  deposits  therein,  the  felspathic  constituent  of  which  has 
been  converted  wholly  or  partially  into  a  micaceous  mineral  (potash- 
mica)  frequently  occurring  in  splendid  microscopic  pseudomorphs  after 
orthoclase  and  plagioclase.  The  "  small  clayslate  needles  "  of  the 
phyllites,  in  which  are  imbedded  the  helleflinta-like  rocks  used  for  the 
porcelain  manufacture,  are  regarded  by  Kalkowsky  as  staarolite. 

The  raw  material  used  for  the  porcelain  manufacture  in  Japan  is 
obtained  from  the  neighbourhood  of  Arita,  Province  of  Hezen,  in 
Japan,  and  appears  to  consist  of  elastic  acid  eruptive  masses  of  ter- 
tiary age,  containing  a  large  proportion  of  potash-mica,  probably  due 
to  the  action  of  later  eruptions.  In  addition  to  the  potash-mica,  these 
tufas  and  breccias  contain  quartz,  amorphous  substances,  and  frag- 
ments of  liparites,  perlites,  obsidian,  andesites,  trachytes,  and  sand- 
stones. H.  W. 


Organic    Chemistry. 


Sodium  and  Barium  Cyanides.  By  M.  Joannis  (Compt  rend., 
92,  1338  — 1341). — The  sodium  cyanide  was  made  by  adding 
hydrocyanic  acid  to  soda  dissolved  in  absolute  alcohol :  the  sodium 
cyanide  is  precipitated.  Washed  with  alcohol  and  dried  in  a  vacuum, 
it  forms  a  white  crystalline  powder.  The  heat  of  solution  of  the  anhy- 
drous cyanide  in  100  parts  of  water  at  9°  was  found  to  be  — 0'5  unit, 
which  gives  for  the  heat  of  formation  of  the  cyanide — 

CN  gas  +  Na  =  NaCN  solid  +  60-6  units. 

Hydrates. — This  cyanide  forms  with  water  two  hydrates,  viz., 
NaCN,2H20  and  NaCN,H20.  The  former  is  made  by  dissolving  the 
anhydrous  cyanide  in  alcohol,  boiling  at  75° ;  on  cooling,  the  hydrate 
crystallises  out  in  thin  layers  :  in  a  vacuum  over  sulphuric  acid,  it 
loses  all  its  water.  The  heat  of  solution  under  the  same  circumstances 
as  before  Avas  —  4"41  units,  whence  it  is  possible  to  conclude  for  the 
formula  of  the  hydrate — 

Water  Water 

liquid.  solid. 

NaCN  +  2H2O  =  N'aCN,2H20  +  3-91         -|-  108 

The  second  hydrate  is  obtained  by  evaporating  an  alcoholic  solution 
of  the  first-mentioned  hydrate  in  presence  of  lime  to  absorb  only  the 
vapour  of  water.     It  gradually  deposits  in  crystals,  which  are  per- 
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fectly  free  from  alcohol.     The  heat  of  solution  was  — 1"01  units,  from 

which  we  have — 

Water  Water 

liquid.  solid. 

NaCN  +  H2O  =  NaCN.H^O  +  0-51         -  021 

It  is  singular  that  the  heat  of  formation  of  this  hydrate  should  he 
less  than  that  of  the  hydrate  containing  2H2O ;  the  contrary  being 
generally  the  case. 

Barium  Cyanide. — The  precipitate  obtained  by  the  action  of  hydro- 
cyanic acid  on  alcoholic  solution  of  baryta  is  of  variable  composition, 
generally  containing  considerable  quantities  of  barium  alcoholate. 

Hydrates. — Hydrocyanic  acid  mixed  with  crystallised  baryta  in 
aqueous  solution,  forms  a  solution  which,  by  evaporation  in  a  vacuum, 
yields  white  crystals,  very  deliquescent,  and  rapidly  absorbing  carbonic 
anhydride  from  the  air.  This  composition  was  found  to  be 
Ba(CN)2,2H20. 

This  hydrate  loses  a  molecule  of  water  in  a  vacuum  over  sulphuric 
acid,  leaving  the  hydrate  Ba(CN)2,H20.  The  method  of  preparing 
the  anhydrous  salt  is  not  given  in  this  memoir.  The  heat  of  dissolu- 
tion of  these  three  salts  in  100  parts  of  water  at  6°  was  as  follows : — 
Ba(CN)2=  +0-89;  Ba(CN)2,H20  =  -|-l-05;  Ba(CN)„2H20  =  -2-88 
units ;  from  which  is  deduced — 


Water 

Water 

liquid. 

solid. 

+  1-94 

-i-  1-22 

+  3-07 

+  1-63 

Ba(CN),  -}■  2H2O  =  hydrate 
Ba(CN)2  +  2H2O  =  hydrate 

A  further  determination  gave — 

BaO  (diss.)  -i-  2HCN  (diss.)  =  Ba(CN")2  (diss.)  =  3-17  units. 

These  numbers  are  very  similar  to  those  obtained  by  Berthelot  for 
the  hydrates  of  barium  chloride  and  bromide.  J.  W. 

Strontium,  Calcium,  and  Zinc  Cyanides.  By  M.  Joannis 
(Conipt.  rend.,  92,  1417 — 1419). — Strontium  cyanide  was  prepared 
by  the  action  of  strontium  hydrate  and  hydrocyanic  acid.  It  is  not 
very  stable,  and  could  not  be  obtained  in  the  anhydrous  form.  Its 
hydrate  has  the  composition  Sr(CN)2,2H20.  Heat  of  dissolution  of 
this  hydrate  in  100  parts  of  water  at  8°  =  — 2'07  units,  and  heat  of 
formation  of  strontium  cyanide  +  3*135  units;  consequently — 

C2l^2  (gas)  +  Sr  +  H2O  =  Sr(CN)2  (diss.)  =  +  60-8 

Calcium  cyanide  could  not  be  isolated  either  in  the  anhydrous  or 
hydrated  form,  but  it  was  easily  prepared  in  concentrated  solution  by 
the  action  of  lime  on  hydrocyanic  acid. 

At  7°  the  following  numbers  were  obtained  : — 

CaO  (diss.)  +  HCN  (diss.)  =  Ca(CN)2  (diss.)  =  +     3-22 
Ca  +   C2N2  (gas)  =  Ca(CN)2  (diss.)  =  +  57*67 

Zinc  cyanide  is  prepared  by  pi'ecipitating  a  solution  of  zinc 
acetate  by  hydrocyanic  acid,  and  the  precipitate,  dried  at  100°,  is  pure 
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and  anhydrous.  It  may,  however,  be  obtained  in  a  crystalline  form 
by  arranofinf^  solutions  of  zinc  acetate,  water,  and  hydrocyanic  acid  in 
order  of  their  respective  densities  in  a  tall  jar ;  the  zinc  cyanide  crys- 
tallises after  some  time  in  orthorhombic  prisms. 

The  solution  of  1  mol.  of  zinc  cyanide  in  dilute  hydrochloric  acid 
disengages  at  12°  +1*7  units,  from  which  may  bo  deduced — 

Zn  +  CjNj  (gas)  =  Zn(CN)2 +  28-5 

Zn  +  C,  +  Na     =  Zn(CN)j -    8-8 

The  heat  of  formation  could  not  be  determined  by  precipitating  a 
salt  of  zinc  by  potassium  cyanide,  because  the  precipitation  is  never 
complete.  J.  W. 

Potassium  Chromocyanide.  By  H.  Moissan  (Compt.  rend.,  93, 
1079 — 1081). — When  chromous  acetate  is  mixed  with  a  small  quantity 
of  an  aqueous  solution  of  potassinm  cyanide  in  a  closed  vessel  at 
ordinary  temperatures,  much  heat  is  developed  and  a  deep  red  precipi- 
tate is  formed,  which  floats  on  the  surface  of  a  yellowish  liquid.  If 
the  potassium  cyanide  is  in  excess,  the  precipitate  is  green  and  the 
liquid  deep  yellow.  On  allowing  it  to  stand  for  a  week,  long  yellow 
needles  separate  out,  and  these  are  purified  by  crystal li.sation.  The 
same  compound  is  obtained  by  the  action  of  potassinm  cyanide  on 
chromous  chloride  ;  by  heating  pulverulent  chromium  with  a  concen- 
trated solution  of  potassinm  cyanide  in  sealed  tubes  at  100°  ;  by  the 
action  of  potassium  cyanide  on  chromous  carbonate.  Pota-ssiam 
chromocyanide  forms  yellow  macled  crystals,  often  of  considerable  size, 
unchanged  on  exposure  to  air  at  ordinary  temperatures  :  sp.  gr.  = 
1"71.  They  are  anhydrous,  and  have  the  composition  KiCrC'eNe.  At 
20°,  1  c.c.  of  water  dissolves  0"3233  gram  of  salt :  the  saturated  solu- 
tion gives  total  absorption  of  the  violet,  more  feeble  absorption  of  the 
blue,  and  three  distinct  bands  in  the  green.  When  the  aqueous  solu- 
tion is  boiled  for  some  time,  a  small  quantity  of  hydrocyanic  acid  is 
given  off,  and  chromium  sesquioxide  deposited.  The  salt  has  no 
action  on  polarised  light.  It  has  a  taste  similar  to  that  of  potassium 
ferrocyanide,  and  resembles  the  latter  in  its  physiological  action. 
When  electrolysed,  it  gives  chromicyanide  at  the  positive  pole,  and 
hydrogen  and  potassium  hydroxide  at  the  negative.  Heated  to  dull 
redness  out  of  contact  with  air,  it  fuses,  then  gives  off  nitrogen,  leaving 
a  residue  of  chromium  carbide  and  potassium  cyanide.  With  dilute 
sulphuric  acid,  it  gives  hydrocyanic  acid ;  with  the  strong  acid, 
carbonic  oxide.  Oxidising  agents  convert  the  yellow  potassium 
chromocyanide  into  red  chromicyanide,  KaCrCsNs.  The  chromo- 
cyanide gives  no  precipitate  with  alkalis  or  alkaline  sulphides,  and 
usually  no  precipitates  with  salts  of  metallic  acids.  With  salts  of 
manganese,  zinc,  and  cadmium,  it  forms  white  precipitates :  with 
silver  and  lead  salts,  yellow  precipitates ;  with  chromous  salts,  a 
blackish  precipitate.  With  ferrous  salts  it  gives  an  orange-red  pre- 
cipitate which  becomes  ochreous.     This  reaction  is  characteristic. 

C.  H.  B. 

Etherification  of  Alcohols  and  Acids  of  Double  Function. 
By  N.  Menschutkin    {Journ.   Bugs.    Chem.    Soc,    1882,    62 — 79). — 
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(a.)  Formation  of  ethereal  salts  of  '^alcohol-acids"  (hydroxy-acids  of 
the  fatty  series).  Although  the  acid-function  of  such  compounds  has 
been  thoroughly  investigated  by  Wiirtz  and  Friedel,  this  is  not  the  case 
with  regard  to  their  alcoholic  character.  The  action  of  free  acid  on 
alcohol-acids  seems  to  have  first  been  investigated  by  tlie  author. 
With  isobutyl  alcohol  and  lactic  acid,  three  reactions  take  place,  the 
two  first  being  reversible,  viz.  (1)  formation  of  isobutyl  lactate  and 
water  ;  (2)  of  lactide  and  water  ;  and  (3)  probably  partial  conversion 
of  the  lactide  into  the  ethereal  salt.  The  action  of  acetic  acid  is 
similar.  Probably  even  more  complicated  reactions  take  place.  The 
author  investigated  three  typical  cases  :  glycollic  acid,  as  a  primary 
alcohol  and  primary  acid ;  lactic  acid,  as  a  secondary  alcohol  and 
"  secondary  "  acid  :  and  dimethyl-oxalic  acid  as  a  tertiary  alcohol  and 
tertiary  acid. 

Glycollic  Acid. — Instead  of  acting  on  isobutyl  alcohol  with  glycollic 
acid,  the  author  started  from  glycollide.  Equivalent  quantities  of 
glycoUide,  isobutyl  alcohol,  and  water  gave,  on  heating  at  155°  in  a 
sealed  tube,  the  limit  67'67  (percentage  of  neutralised  acid).  On  re- 
placing the  alcohol  with  acetic  acid,  the  limit  49*22  was  obtained.  A 
mixture  of  glycollide  and  water  gave  the  limit  32"40  as  expression  of 
the  "  inner  "  etherification  of  glycollic  acid.  If  more  water  is  present, 
the  limit  is  lower. 

Lactic  Acid, — Under  similar  circumstances,  lactide  water,  and  iso- 
butyl alcohol  gave  the  limit  68'01 ;  lactide,  acetic  acid,  and  water, 
56*48.  The  limit  of  "inner"  etherification  of  lactic  acid  (1  mol.  to 
IHjO)  is  32'16,  and  it  diminishes  with  increasing  quantity  of  water. 

Dimethyl-oxalic  Acid. — Isobutylic  system :  rate  of  etherification 
(during  the  first  hour)  =  40'56 ;  limit  =  64*61.  Acetic  acid  system: 
limit  very  low,  about  12*06  (in  312  hours).  Inner  etherification,  limit 
=  10-83. 

The  limit;8  of  etherification  of  alcohol-acids  (isobutylic  systems) 
are  nearly  the  same  as  in  the  corresponding  system  of  saturated 
monobasic  acids : — 

Limits. 

Isobutyl -acetic  system 67'38 

Isobutyl-glycollic  system ^7'&7 

Isobutyl-propionic  system    68*70 

Isobutyl-lactic  system 68*01 

The  function  of  an  acid  is  therefore  the  same,  if  one  hydrogen-atom 
is  replaced  by  the  hydroxyl-group.  The  limits  of  "inner"  etherifica- 
tion are  only  about  half  as  great  as  those  of  isobutylic  systems,  as 
if  the  molecules  of  the  alcohol  acids  were  composed  of  half  a  molecule 
of  an  alcohol  and  half  a  molecule  of  an  acid.  The  limits  of  etherifi- 
cation in  acid  systems  become  lower  if  one  hydrogen-atom  of  an  alcohol 
is  replaced  by  the  carboxyl-group.  The  acid  and  "inner"  etherifica- 
tion of  dimethyl-oxalic  acid  as  a  tertiary-tertiary  alcohol  acid  is  very 
small,  and  this  is  analogous  to  the  incapability  of  tertiary  alcohols  for 
forming  ethereal  salts  (as  Menschutkin  found  before).  In  all  the  above 
cases  the  author  assumes  that  no  secondary  reactions  take  place. 
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Experiments  of  a  similar  kind  with  other  alcohol-acids,  as  glyceric, 
tartaric,  citric  acids,  did  not  succeed  because  these  acids  decompose 
when  heated  for  some  time. 

Quinic  acid  shows  in  the  isobutylic  (alcohol)  system  a  high  value 
for  the  rate  of  etherification  in  the  first  hour,  viz.,  72'23,  with  75"74 
as  a  limit.  The  limit  of  the  acetic  acid  system  is  =  G1'14 ;  that  of  inner 
etherification  =  55*19.  From  these  high  values  (as  compared  with 
dimethyloxalic  acid),  the  author  concludes  that  quinic  acid  is  neither 
a  tertiary  acid  nor  a  phenol  acid,  as  in  the  last-named  kind  of  acids  no 
inner  etherification  takes  place. 

(b.)  Phenol  Acids. — Salicylic  acid  is  decomposed  on  heating,  and 
therefore  only  the  rates  of  etherification  (after  one  hour)  could  be 
determined.  The  values  for  both  the  isobutylic  and  the  acetic  systems 
(the  last  for  methylsalicylic  acid)  are  very  small,  salicylic  acid  being 
a  tertiary  acid. 

Instead  of  parahydroxybenzoic  acid  anisic  acid  was  used.  The  rate 
of  etherification  is  6"31,  the  limit  71"44  in  the  isobutylic  systetn,  Meia- 
hydroxyhemoic  acid. — No  inner  etherification  takes  place.  The  rate  of 
etherification  in  the  isobutylic  system  is  =  4' 54,  the  limit  70'86.  The 
low  limit  for  the  acetic  system  =  7"04,  characterises  this  acid  as  a 
phenol  acid.  (N.B. — In  the  above  paper  the  author  describes  lactic 
acid  as  a  type  of  secondary  alcohol  and  secondary  acid.  Seeing  that 
in  lactic  acid  the  carbon  of  the  carboxyl-group  is  united  with  a 
primary  carbon-atom,  it  would  seem  that  lactic  acid  does  not  fulfil  the 
conditions  required  in  secondary  acids.)  B.  B. 

Rectification  of  Alcohols.  By  E.  Maumen6  {Bull.  Soc.  Chim. 
[2],  36,  653). — A  reply  to  some  observations  of  Naudin  {Bull.  Soc. 
Chim.  [2],  36,  273). 


Normal  Ethyl  Sulphate.  By  N.  Stkmpnkvskt  {Jour.  Bms.  Chem. 
Soc,  1882,  95 — 99). — Two  bodies  corresponding  with  the  empirical 
formula  C4H10SO4  can  exist,  one  being  the  normal  ethyl  sulphate  and 
the  other  the  ethyl  salt  of  isethiouic  acid.  Neither  has  hitherto  been 
obtained  synthetically  by  the  action  of  ethyl  iodide  on  the  silver  salts 
of  the  corresponding  acids.  The  first  compound  was  obtained  by 
Wetherill  in  1848,  by  the  action  of  sulphuric  anhydride  on  ethylic 
ether.  In  1876,  Mazurowska,  by  the  action  of  sulphuryl  chloride  on 
absolute  alcohol,  obtained  a  compound,  which  she  thinks  is  normal 
ethyl  sulphate,  and  which  is  different  from  the  ethyl  salt  of  Wetherill, 
of  which  only  small  quantities  are  formed  at  the  same  time. 

By  the  action  of  ethyl  iodide  in  ethereal  solution  on  isethionate  of 
silver,  the  author  obtained  a  compound  which,  on  decomposition  with 
water,  gave  isethionic  acid,  and  was  therefore  ethyl  isethionate. 
Silver  sulphate  and  ethyl  iodide  under  similar  circumstances  gave  a 
liquid  of  sp.  gr.  1'167,  with  an  odour  of  peppermint,  and  leaving  a 
greasy  spot  on  paper  ;  it  could  be  only  pai-tly  distilled  without  decom- 
position. On  heating  it  with  water,  ethyl  alcohol,  and  sulphuric  and 
ethyl- sulphuric  acids  are  formed.  This  compound  is  identical  with 
that  obtained  by  Wetherill,  and  described  as  normal  ethyl  sulphate,  but 
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different   from   the  "  neutral    ethyl  sulphate "   of  Mazurowska,    the 
nature  of  the  last-named  compound  remaining  unexplained. 

B.  B. 

Diallyl-ethyl-carbinol.  By  A.  Smirenskt  (/.  ipr.  Chem.  [2],  25, 
59 — 60), — This  tertiary  alcohol,  C(C3H5)2Et.OH,  is  prepared  from 
ethyl  propionate  by  the  method  used  for  the  preparation  of  diallyU 
"methyl-carbinol  and  diallyl-propyl-carbinol.  It  is  a  colourless  liquid, 
similar  in  odour  to  its  homologues ;  b.  p.  175 — 176°  at  743'5  mm. 
pressure  ;  sp.  gr.  0"8776  at  0"^,  0"8637  at  17°,  the  coefficient  of  expan- 
sion between  these  temperatures  being  0'00095.  On  oxidation  with 
alkaline  permanganate,  it  yields  oxalic  acid  and  another  acid  not  yet 
identified.  A.  J.  G. 

Preparation  of  Aldol.  By  A.  Wdrtz  (Compt.  rend.,  92,  1438 — 
1439). — Although  tlio  preparation  of  aldol  is  a  comparatively  easy 
operation,  there  are  several  precautions  which  it  is  important  to 
notice,  as  the  yield  and  quality  of  the  product  depend  upon  a  variety 
of  circumstances,  which  can  otherwise  be  ascertained  only  by  experi- 
ence. 

The  following  are  the  details  of  an  operation.  2  kilos,  of  aldehyde 
and  2  kilos,  of  water  having  been  introduced  into  2  kilos,  of  hydro- 
chloric acid,  the  mixture  was  left  alone  for  three  days  at  a  temperature 
of  15°.  At  the  expiration  of  this  time,  the  liquid,  which  was  of  a 
brownish-yellow  colour,  was  neutralised  with  sodium  carbonate  and 
exhausted  several  times  with  ether,  whereby  100  grams  of  a  product 
boiling  below  85°  in  a  vacuum  were  obtained,  495  grams  of  aldol 
boiling  between  85°  and  105°,  and  100  grams  of  a  residue  boiling 
between  105°  and  180"  at  10  mm.  pressure.  The  aldol  thus  obtained 
was  very  fluid  at  first,  but  it  soon  became  hot  spontaneously  and 
changed  to  a  very  thick  colourless  syrup,  wholly  soluble  in  water. 
During  the  neutralisation,  a  small  quantity  of  resinous  matter 
separated. 

Two  kilos,  of  the  same  aldehyde,  treated  as  before  with  dilute 
hydrochloric  acid,  but  allowed  to  stand  for  eight  days,  became  darker 
coloured,  and  when  neutralised  deposited  a  large  quantity  of  black 
resin,  together  with  a  slightly  coloured  crystalline  substance.  By 
exhaustion  with  ether,  the  liquor  yielded  320  grams  of  aldol  boiling 
from  85°  to  105",  and  70  grams  of  a  product  boiling  between  105°  and 
190°  at  10  mm.  pressure. 

The  resin  methodically  exhausted  with  boiling  water,  furnished  117 
grams  of  dialdane. 

In  a  third  operation  with  2  kilos,  of  aldehyde,  when  the  mixture 
stood  for  12  days,  only  75  grams  of  aldol  were  obtained,  and  this  was 
apparently  mixed  with  a  good  deal  of  crotonic  aldehyde,  as  manifested 
by  its  odour  and  imperfect  solubility  in  water.  Such  an  aldol  breaks 
up  easily  into  crotonic  aldehyde  and  water,  for  on  heating  it  on  a 
water-bath  it  gradually  disappears,  evolving  a  strong  odour  of  the 
aldehyde  during  evaporation. 

The  theory  of  the  formation  of  aldol  is  as  follows  :  The  hydrochloric 
acid  attaches  itself  first  to   the  aldehyde,  and  the  chlorhydrin   thus 
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obtained  reacting  on  a  second  molecule  of  aldehyde  forms  aldol,  and 
regenerates  the  hydrochloric  acid,  thus  : — 

CH,.CHO  +  HCl  =  CH3.CH(0H)C1 

CHMe(HO).Cl  +  CH3.CHO  =  CHMe(HO).CHa.CHO  +  HCl. 

J.  W. 

New  Alcohol  from  Dialdane.  By  A.  Wurtz  (Compt.  rend.,  92, 
1371 — 1374). — Dialdane  is  a  condensation  product  of  aldol,  containing 
the  elements  of  2  mols.  of  aldol,  minus  1  mol.  of  water,  2(C4Hs02)  = 
CsHiiOs  +  H2O.  It  is  a  body  with  mixed  functions,  being  at  once 
aldehyde,  secondary  alcohol,  and  ether.  By  oxidation,  it  yields  a  well 
crystallised  monobasic  acid,  CsHuO^,  and  by  hydrogenation  the  alcohol 
which  is  the  subject  of  the  present  memoir. 

A  dilate  aqueous  solution  of  dialdane  is  treated  with  a  large 
excess  of  a  1  per  cent,  sodium-amalgam,  the  solution  being  kept 
slightly  acid ;  at  the  expiration  of  some  time,  the  liquid  is  carefully 
neutralised  and  evaporated  to  a  syrupy  consistence.  The  sodiiun 
chloride  is  got  rid  of  by  the  addition  of  absolute  alcohol,  the  latter 
evaporated,  and  the  syrup  distilled  in  a  vacuum :  a  large  portion  of 
the  product  passes  over  between  160°  and  175°  at  10  mm.  pressure. 
It  is  a  thick  colourless  liquid,  very  thick,  solidifying  to  a  mass  of 
crystals  after  standing  some  days.  50  g^ms  of  dialdane  yielded 
25  grams  of  liquid  boiling  at  the  above  temperature,  and  a  semi-solid 
residue  which  could  not  be  distilled. 

The  purified  crystals  are  colourless,  deliquescent,  soluble  in  all  pro- 
portions in  water  and  alcohol,  and  very  soluble  in  ether.  They  soften 
at  49°,  and  are  completely  melted  at  53°  to  a  colourless  liquid,  boiling 
at  162 — 165°  under  10  mm.  pressure.  Analysis  showed  it  to  have 
the  formula  CgHuOs,  that  is,  1  mol.  of  dialdane  has  fixed  2  atoms  of 
hydrogen.  Its  alcoholic  character  was  established  by  preparing  its 
aceto-compound  by  the  action  of  acetic  anhydride ;  this,  when  purified 
and  analysed,  had  the  composition  CsHuAcaOs ;  the  determination  of 
the  acetic  acid  by  saponification  with  baryta  also  led  to  the  same 
formula. 

Both  nitric  acid  and  phosphorus  perchloride  attack  the  new  alcohol 
with  great  violence ;  but  by  the  moderated  action  of  the  latter,  a 
chloride  has  been  obtained  which  remains  to  be  examined. 

The  aqueous  solution  of  the  alcohol  does  not  reduce  silver  nitrate, 
neither  does  the  body  assimilate  water  when  heated  to  150°  with  dilute 
sulphuric  acid. 

If  dialdol  be  represented  by  the  normal  constitutional  formula 
CH3.[CH(OH).CH2]3-CHO,  we  may  reasonably  assume  that  dialdane 
will  have  the  formula  CH3.CH.CH2.CH.CH2.CH(OH).CH2.CHO,  the 

alcohol  will  then  differ  from  the  latter  only  in  having  the  CH3.OH 
group  in  place  of  the  aldehydic  grouping  CHO.  As  the  new  alcohol 
fixes  neither  bromine  nor  hydrogen,  the  above  hypothesis,  which  shows 
it  to  be  at  the  same  time  a  primary,  a  secondary  alcohol,  and  an  ether, 
is  also  in  accordance  with  facts.  J.  W. 
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The  Reducing  Substance  formed  by  the  Action  of  Potas- 
sium  Hydroxide  on  Grape-sugar.  By  A.  Emmerling  and  G. 
LoGES  (Pfluger's  Archiv.,  24,  184 — 188). — In  a  paper  in  the  Ber.,  6, 
22,  one  of  the  authors  described  his  investigations  on  the  reducing 
power  of  acetol.  The  present  investigation  was  intended  to  determine 
whether  the  smell  produced  in  the  application  of  Trommer's  test 
was  due  to  this  body,  as  it  has  a  close  resemblance  to  it.  A  body  was 
obtained  from  the  mixture  which,  however,  proved  not  to  be 
acetol,  though  probably  a  ketone-alcohol ;  as  yet  the  authors  have 
not  succeeded  in  preparing  it  pure.  W.  N. 

Inversion  of  Sugar  by  Carbonic  Anhydride.  By  E.  Madmen^ 
(Bull.  Soc.  Chim.  [2],  32,  652). — The  author  again  calls  attention  to 
the  fact  that  the  maximum  inversion  of  sugar  is  much  greater 
than  the  number  given  by  Biot,  38°,  and  is  at  least  42°.  With  car- 
bonic anhydride  under  pressure,  Lippmann  has  obtained  the  number 
44°,  and  the  same  result  may  probably  be  obtained  with  very  dilute 
sulphuric  and  other  acids.  The  author  considers  that  the  levulose 
studied  by  Jungfleisch  and  Lefranc  is  probably  very  different  from 
that  of  inverted  cane-sugar.  Inactose  may  be  easily  obtained  by  the 
action  of  equal  weights  of  normal  sugar  and  silver  nitrate  in  concen- 
trated solution.  It  is  a  distinct  species,  and  must  not  be  confounded 
with  inverted  sugar,  which  is  inactive  in  consequence  of  the  relative 
proportions  of  dextrose  and  levulose  which  it  contains.         C.  H.  B. 

Compounds  of  Carbohydrates  with  Alkalis.  By  T.  Pfeiffer 
and  B.  ToLLENS  (Ativalen,  285 — 309). — These  compounds  are  very  un- 
stable, and  the  composition  varies  with  the  mode  of  preparation ;  by 
repeated  washings,  they  continue  to  lose  small  amounts  of  alkali,  but 
by  adopting  an  identical  method  of  preparation  and  treatment,  the 
authors  have  obtained  results  from  which  fairly  accurate  conclusions 
as  to  the  molecular  weights  of  the  carbohydrates  may  be  drawn.  The 
sodium  compounds  are  obtained  by  adding  an  alcoholic  solution  of 
sodium  ethylate  to  the  carbohydrate  triturated  with  water  ;  the  sodium 
compound  is  precipitated  by  means  of  alcohol,  and  after  dissolving  in 
water  precipitated  by  alcohol  again.  The  product  obtained  was  dried 
at  96 — 98°,  and  the  sodium  determined  in  it  by  decomposing  it  with 
excess  of  titrated  sulphuric  acid,  and  estimating  the  free  acid  by  titra- 
tion with  baryta-water  in  presence  of  rosolic  acid.  The  potassium, 
compounds  were  prepared  by  using  an  alcoholic  solution  of  potash  ;  in 
these  cases  also  the  product  obtained  by  two  precipitations  with  alcohol 
was  regarded  as  the  purer  compound.  These  compounds  are  decom- 
posed by  carbonic  anhydride,  and  hence  they  always  contain  small 
amounts  of  potassium  or  sodium  carbonate. 

The  sodium  compound  with  starch  contains  3*44  per  cent,  of  sodium, 
corresponding  to  either  C2iH3902oNa  (343  per  cent.  N'a)  or  C24H4i02vISra 
(3"34  per  cent.  Na).  The  potassium  compound  contains  5'25  per  cent, 
of  potassium,  which  is  the  mean  of  the  percentages  of  potassium  cal- 
culated for  the  formulae  C24H3302oK,  C24H41O22K,  C30H49O25K.  From  the 
analyses  of  these  compounds  the  authors  conclude  that  the  molecular 
formula  for  starch  is  either  C24H40O20,  or  C24H4202i(C24H4o02o  +  H2O). 
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According  to  this  formula,  theamountof  dextrose  obtained  from  starch 
must  bo  10811  per  cent.,  and  its  conversion  is  expressed  as  follows  : 
CaiHiaOai  +  3HjO  =  4C6Hi208.  This  is  mure  in  accordance  with  the 
results  of  Sachsse  than  if  the  old  formula  C«HioO»  be  taken. 

Oave-swjar. — The  sodium-compound  of  cane-sugar  is  more  stable 
than  the  corresponding  starch-compound  ;  the  amount  of  sodium  varies 
from  6 — 8  per  cent.,  showing  its  molecular  formula  to  be  smaller  than 
that  of  starch  ;  the  formula  CuHjiOnNa  corresponds  to  6  32  per  cent. 
Na,  and  the  sodium,  after  seven  precipitations  of  the  compound,  sank 
to  6"25  per  cent. 

Inulin. — The  analyses  of  the  sodium  and  potassium  compounds  of 
this  substance  show  that  its  formula  must  be  either  CnHjoOio  or 
CijHuiOii. 

Dextrin. — The  results  obtained  with  this  substance,  although  not 
very  satisfactory,  serve  to  indicate  the  fallacy  of  the  formula  CjHioOj, 
and  that  its  molecular  weight  more  nearly  approximates  to  that  of  the 
saccharoses  than  that  of  amyloses. 

Amylodextrin. — The  sodium  compound  prepared  from  the  crude 
amylodextrin  has  a  composition  similar  to  the  starch-compound, 
whereas  the  compounds  obtained  from  amylodextrin  prepared  from 
the  crude  product,  indicate  that  by  the  means  adopted  it  is  resolved 
into  more  simple  substances,  corresponding  more  or  less  with  dextrin, 
inulin,  and  cane-sugar.  P.  P.  B. 

Elementary  Composition  of  Glycogen.  By  M.  Abeles  (Pfluger's 
Archiv.,  24,  485 — 488). — Kiilz  and  Bomtraeger  having  objected  to  the 
author's  formula  for  the  compound  of  glycogen  with  barium,  CjsHsoOuBa, 
explains  that  in  burning  the  compound  in  a  stream  of  oxygen,  some 
of  the  CO2  remains  behind  as  barium  carbonate.  The  author  finds 
glycogen  prepared  by  his  zinc  chloride  method  as  pure  as  that 
obtained  by  Briieke's  process.  W.  N. 

Action  of  Zinc  Methide  on  Chloral.  By  B.  Rizza  (Joum. 
Bass.  Chem.  Soc,  1882,  99 — 103). — By  acting  with  zinc  methide  on 
chloral,  the  formation  of  butyl-  (tertiary)  methyl-carbinol  was  expected, 
but  since,  instead  of  this,  dimethyl-isopropyl-carbinol  was  obtained,  an 
intramolecular  change  must  have  taken  place.  The  first  and  last 
phases  of  the  reaction  are  represented  by  the  equation  : — 

2(CCl3.COH)  +  SZnMe,  +  2H,0  =  SCCHMe^.CMe^.OH)  +  2Zn(OH)3 
+  2CHi  -I-  3ZnCl2. 

The  properties  of  the  alcohol  obtained  agree  with  those  found  by 
PawlofE  (Ann.,  196,  221)  for  dimethyl-isopropyl-cai-binol.  The  boiling 
point  was  found  by  the  author  to  be  117 — 120°.  With  phosphorus 
pentachloride  it  gave  the  chloride  CeHigCl,  and  yielded  acetone  and 
acetic  acid  on  oxidation.  With  hydriodic  acid  and  potash,  hexylene 
(b.  p.  73")  was  obtained,  the  dibromide  of  which  melts  at  168 — 169°, 
so  that  the  hexylene  is  tetramethyl- ethylene.  B.  B. 

Action  of  Caustic  Alkalis  on  Acetone  Solutions  of  Halo- 
genated  Compounds.    By  C.  Willgekodt  (Ber.,  14,  2451—2460). 
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— When  finely  powdered  potassium  hydroxide  is  added  to  a  mixture 
of  equal  parts  of  acetone  and  chloroform,  a  violent  action  sets  in  ;  when 
the  action  ceases  after  suflBcient  potassium  hydroxide  has  been  added 
(about  20  per  cent,  of  the  acetone),  the  clear  supernatant  liquid  is  poured 
off  from  the  solid  potassium  chloride,  which  is  exhausted  with  ether, 
and  the  two  liquids  are  mixed.  On  distilling  with  steam,  the  un- 
attacked  substances  pass  over  first,  and  are  again  treated  with  potas- 
sinm  hydroxide ;  the  ether  exerts  no  injurious  effect.  On  fractionally 
distilling  the  residue  in  the  retort,  a  white  crystalline  solid  is  obtained 
(b.  p.  167°,  uncorr.,  m.  p.  96 — 97°),  smelling  like  camphor.  This 
acetovechloroform,  COMe2,CHCl3,  as  the  author  calls  it,  distils 
readily  with  steam,  and  sublimes  even  at  the  temperatui'e  of  the 
human  body.  If  a  small  piece  is  thrown  on  water,  in  which  it  is  in- 
soluble, it  will  rotate  for  a  long  time ;  it  is  easily  soluble  in  ether, 
alcohol,  glacial  acetic  acid,  acetone,  and  chloroform,  and  crystal- 
lises very  well  from  these  solutions.  Concentrated  nitric  and  sulphuric 
acids  dissolve  and  decompose  it  when  warm,  the  latter  even  in  the 
cold,  with  evolution  of  hydrochloric  acid.  It  burns  with  a  green 
flame.     It  reduces  ammoniacal  silver  solution  after  some  time. 

The  corresponding  reaction  with  bromoform  and  acetone  is  more 
violent ;  the  product  acetonebromoform  is  similar  to  acetonechloroform, 
it  melts  at  167°,  and  has  a  sharp  peppery  odour.  Carbon  tetra- 
chloride, acetone,  and  potassium  hydroxide,  yield  a  body  crystallising 
in  long  colourless  needles,  which  have  a  pleasant  odour  and  are 
extremely  soluble  in  alcohol  and  ether.  By  similar  treatment,  benzoic 
chloride,  methyl  iodide,  and  ethyl  iodide,  yield  pleasant-smelling  liquids 
which  have  not  yet  been  thoroughly  examined.  a-Dinitrochloro- 
benzene  gives  a  solid  crystallising  from  alcohols  in  long  needles 
(m.  p.  48°).  With  aniline,  it  forms  red  needles  of  a-dinitrophenyl- 
aniline.  D.  A.  L. 

Halogenised  and  Hydroxylised  Organic  Acids.  By  E.  Erlen- 
MEYER  (Ber.,  14,  1318 — 1321). — In  this  paper,  the  author  gives  some 
general  conclusions  respecting  the  orientation  of  the  halogen-  and 
hydroxyl-radicles  in  organic  acids,  deduced  partly  from  his  own  obser- 
vations on  the  substitution-products  of  the  acids  R'.CHa.CHj.COOH, 
and  the  addition-products  of  the  unsaturated  acids  R'.CH  '.  CH.COOH, 
partly  from  those  of  Michael  and  Norton  (Abstr.,  1881,  798)  on  the 
monobromocro tonic  acids,  and  those  of  Mauthner  and  Suida  {ibid.,  889), 
on  the  brominated  propionic  and  acrylic  acids. 

(1.)  When  in  an  acid  R.CH2.CH2.COOH,  1  atom  of  hydrogen  is 
replaced  by  bromine,  the  bromine  generally  goes  into  the  a-  or  the  (3- 
position,  accordingly  as  the  reaction  takes  place  at  a  temperature  not 
exceeding  100°,  or  above  it. — (2.)  When  a  mono-halogenised  acid  is 
formed  by  the  addition  of  a  hydrogen-haloid,  HR,  to  an  acid 

R.CH:  CH.COOH, 

the  greater  part  of  the  halogen  goes  into  the  /3-position,  the  smaller 
part  frequently  into  the  o-position.  (3.)  When  an  a-halogenised  acid 
is  heated  with  water  and  a  base,  the  product  consists  wholly  of  the 
a-hydroxy-acid ;  with  alcoholic  solutions,  however,  the  a-ethoxy-acid 
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thus  formed  is  accompanied  by  a  small  quantity  of  an  unsaturated 
acid.  When,  on  the  other  hand,  /S-halogen-acids  are  heated  with  water 
or  aqueous  bases,  there  are  formed — together  with  carbonic  acid  and 
so-called  unsaturated  hydrocarbons — chiefly  unsatura^-ed  acids,  with 
smaller  quantities  of  /3-hydroxy-acids.  With  alcoholic  solutions,  the 
j)roduft  consists  almost  wholly  of  unsaturated  acids.  (4.)  a-Hydroxy- 
acids,  heated  with  saturated  solutions  of  haloid  acids,  are  resolved 
for  the  most  part  into  aldehyde  and  formic  acid,  with  only  a  small 
quantity  of  a-hydroxy-acid.  (6.)  /S-Hydroxy-acids  similarly  treated 
are  first  resolved  into  wat^r  and  unsaturated  acidn,  which  then  take 
up  a  hydrogen-haloid  in  the  manner  above  mentioned.  (7.)  When 
dehaloirenised  acids  are  formed  by  substitution  of  2  at.  Br  for  2  at.  H, 
both  the  bromine-atoms,  at  least  in  the  case  of  propionic  and  butyric 
acids,  go  into  the  a-position.  (8.)  On  the  addition  of  bromine  to 
R.CH  I  CH.COOH,  at  a  comparatively  low  temperature,  and  with 
exclusion  of  water,  one  bromine-atom  goes  into  the  a-,  the  other  into  the 
/^-po.sition.  (9.)  The  a-dibrominated  acids  are  but  slowly  attacked  by 
boiling  water,  and,  according  to  observations  hitherto  made  only  on 
a-dibromopropionic  and  -butyric  acids,  a  slight  action  seems  to  take 
place,  resulting  in  the  replacement  of  the  two  Br-atoms  by  two 
hydroxy] -groups,  or  1  atom  of  oxygen.  (10.)  The  a/J-dibrom-acids 
are  decomposed  by  boiling  water  in  the  way  known  to  take  place  with 
phenyldibromopropionic  acid,  a  halogen-hydroxy-acid  being  formed, 
together  with  carbonic  anhydride  and  a  brominated  hydrocarbon.  Such 
halo-hydroxy-acids  are  also  formed — generally  in  two  isomeric  modi- 
fications— by  addition  of  HOBr  or  HOCl  to  unsaturated  acids.  Both 
these  isomerides  are  converted  by  alkalis  into  glycidic  acids,  which 
then  again  take  up  a  hydrogen-haloid  in  such  a  manner  that  the 
halogen  goes  into  the  /3-position.  (11-)  The  a-dibrom-acids  are  less 
easily  attacked  by  alcoholic  potash  than  the  ojS-acids,  yielding  a-bromi- 
nated  unsaturated  acids,  and  with  excess  of  potash  also  non-bromi- 
nated  acids  (propiolic  acid).  (12.)  The  a/3-dibrom-acids  treated  with 
alcoholic  potash  give  up  HBr  in  two  directions,  chiefly  yS-bromine  and 
a-hydrogen,  the  product  therefore  consisting  in  this  case  also  mainly  of 
a- brominated  unsaturated  acid. 

The  remainder  of  the  paper  is  taken  up  with  a  discussion  of 
Mauthner  and  Suida's  views  on  the  constitution  of  the  bromacrylic 
acids.  H.  W. 

Action  of  Haloid  Acids  on  Ethereal  Salts.  By  E.  Sapper 
{Annalen,  211,  178 — 213). — It  has  long  been  known  that  the  presence 
of  halogen  acids  materially  assists  the  formation  of  ethereal  salts,  and 
conversely,  that  the  same  acids  decompose  the  salts,  with  formation  of 
halogen  derivatives  of  the  hydrocarbon.  The  author  has  carried 
on  a  series  of  experiments,  in  order  to  investigate  the  condition  of 
either  reaction. 

I.  Decomposition  of  Ethereal  Salts. — Lautemann,  Crafts,  and  Gal 
have  shown  that  various  ethereal  salts  are  completely  decomposed 
when  heated  with  hydrobromic  or  hydriodic  acids.  In  the  present 
communication  the  author  arrives  at  the  following  results: — (1.) 
Ethereal  salts  containing  paraffinoid  radicles  are  decomposed  by  haloid 
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acids  (whether  in  the  gaseous  state  or  iu  solution)  into  the  free  acid 
and  a  halogen-compound  of  the  radicle ;  but  salts  containing  a 
phenylic  group  undergo  a  further  decomposition.  (2.)  The  action  of 
the  acid  is  at  first  most  energetic,  but  soon  decreases,  so  that  a  long 
time  is  required  for  the  completion  of  the  decomposition.  (3.)  As  a 
final  result,  the  action  of  the  same  haloid  acid  on  different  ethereal 
salts  is  the  same,  but  salts  containing  acid  or  alcoholic  radicles  of  low 
molecular  weight  are  decomposed  rather  more  quickly  than  salts  con- 
taining radicles  of  high  molecular  weight.  (4.)  The  velocity  of  the 
action  is  greater  the  higher  the  molecular  weight  of  the  haloid  acid. 
Thus  it  follows  from  the  experiments  that  if  the  diflPerence  of  affinities 
between  iodine  and  hydrogen,  and  iodine  and  the  alcoholic  radicles  at 

100°,  I,R — I,H,  be  taken  as  unity,  then  Br,R — BrH  =  — — ,   and 
'     '  '    '  •"  '  2-06 

^'•^-^'■S  =  9S5- 

II.  Etherification  hy  Haloid  Acids. — By  the  action  of  a  haloid  acid 
on  a  mixture  of  an  organic  acid  and  an  alcohol  for  a  short  time,  the 
ethereal  salt  is  formed,  but  this  is  again  decomposed  on  heating.  The 
author,  by  the  light  of  these  results,  proceeds  to  examine  the  various 
theories  which  have  been  propounded  to  explain  the  action  of  the 
haloid  acid  in  the  process  of  etherification.  It  is  generally  supposed 
that  the  acid  acts  simply  as  a  dehydrating  agent ;  but  it  is  improbable 
that  hydrochloric  acid  could  remove  75  per  cent,  of  the  water  required 
by  theory  from  a  mixture  of  alcohol  and  acetic  acid,  and  on  further 
heating,  again  give  it  up  and  reproduce  35  per  cent,  of  the  acetic 
acid  originally  used.  The  second  theory,  which  supposes  the  forma- 
tion of  a  halogen  derivative  of  a  hydrocarbon  which  reacts  with  the 
organic  acid  to  form  the  ethereal  salt  and  the  haloid  acid  has  been 
refuted  by  Friedel,  who  showed  that  ethyl  chloride  and  acetic  acid 
do  not  form  ethyl  acetate ;  and  the  author  has  obtained  the  same 
result  with  ethyl  bromide  and  iodide.  The  third  theory  proposed  by 
Friedel  supposes  the  formation  of  a  haloid  anhydride  of  the  acid, 
which  reacts  with  the  alcohol  to  form  the  ethereal  salt.  But  although 
hydrochloric  acid  when  passed  into  acetic  acid  forms  no  acetic  chloride, 
yet  this  reaction  can  be  effected  in  presence  of  some  dehydrating 
agent,  as  phosphoric  anhydride.  To  confirm  Friedel's  view,  it  is  shown 
that  by  the  action  of  acetyl  bromide  on  alcohol  in  presence  of  water, 
over  54  per  cent,  of  the  alcohol  is  converted  into  the  ethereal  salt. 
Further,  the  fact  that  only  a  small  quantity  of  haloid  acid  is  required 
to  convert  relatively  large  quantities  of  alcohol  and  acid  into  the 
ethereal  salt  also  supports  this  view,  the  final  change  being  the  result 
of  the  following  reactions  (in  which  X  represents  the  halogen) :  XH  + 
Me.COOH  +  Eton  =  Me.COX  +  EtOH  +  Ho.O  =  Me.COOEt  + 
XH  +  H2O  ;  but  on  heating,  the  further  change  Me.COOEt  +  XH  + 
H2O  =  Me.COOH  +  EtX  +  H.O  predominates.  V.  H.  V. 

Decomposition  of  Metallic  Formates  in  Presence  of  Water. 

By  J.  RiBAN  (Compt.  rend.,  93,  1023—1026,  and  1082— 1085).— A 
2  per  cent,  solution  of  formic  acid  in  water,  when  heated  in  sealed 
tubes  at  175°  for  24  hours,  is  partly  decomposed,  with  production  of 
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carbonic  oxide,  carbonic  anhydride,  and_  hydrogen,  the  last  two  being 
liberated  in  equal  volumes. 

6  per  cent,  aqueous  solutions  of  metallic  formates,  when  heated  at 
175°  for  41  hours  and  upwards  in  sealed  tubes  from  which  all  air  has 
been  removed,  undergo  more  or  less  complete  decomposition.  Potas- 
sium, sodium,  and  barium  formates  are  not  decomposed,  but  those  of 
ammonium,  calcium,  magnesium,  manganese,  iron,  cobalt,  nickel,  zinc, 
tin  (stannous),  lead,  copper,  mercury  (mercuric),  and  silver  are  par- 
tially split  up  into  hydrogen,  carbonic  anhydride,  carbonic  oxide,  and 
a  metallic  oxide  or  carbonate.  The  decomposition  takes  place  most 
readily  with  the  salts  of  zinc,  lead,  tin,  copper,  nickel,  and  cobalt. 
The  oxides  of  nickel  and  cobalt  are  mixed  with  a  large  proportion  of 
metallic  nickel  or  cobalt,  magnetic,  and  with  a  metallic  lustre.  In  all 
probability  the  formates  are  first  saponified  by  the  water,  with  forma- 
tion of  a  metallic  oxide,  and  liberation  of  formic  acid.  The  latter  is 
then  decomposed  into  hydrogen  and  carbonic  anhydride,  with  small 
quantities  of  carbonic  oxide.  In  certain  cases  the  carbonic  anhydride 
acts  upon  the  metallic  oxide,  producing  a  carbonate  :  this  secondary 
reaction  diminishes  the  proportion  of  carbonic  anhydride  in  the  liberated 
gases.  lu  the  case  of  lead  formate,  lead  carbonate  is  formed  in  crystals 
identical  with  those  of  cerusite. 

When  an  aqueous  solution  of  cupric  formate  is  boiled  with  free 
exposure  to  air,  formic  acid  is  liberated,  and  a  green  crystalline  powder, 
insoluble  in  water,  is  thrown  down.  This  when  dried  at  100°,  has  the 
composition  Cu(CH02)j,2CuH202.  By  prolonged  boiling  with  water 
it  is  decomposed,  with  evolution  of  carbonic  anhydride,  and  formation 
of  cuprous  oxide.  Heated  with  water  at  100°  in  a  closed  tube  free 
from  air,  cupric  formate  is  decomposed,  thus:  2Cu(CH02)2  +  H^O  = 
COj  +  CujO  +  3H2CO2.  The  cuprous  oxide  is  deposited  in  a  crystalline 
form,  a  small  quantity  is  reduced  to  metallic  copper,  tind  a  small  quantity 
of  hydrogen  gas  is  liberated,  but  no  carbonic  oxide.  When  the  liquid  is 
heated  at  176°,  carbonic  anhydride  is  at  first  liberated,  in  accordance 
with  the  preceding  equation,  but  after  a  time  the  products  formed 
react  on  one  another.  In  contact  with  the  cuprous  oxide,  the  formic 
acid  is  decomposed,  thus :  CO2  +  CujO  +  SHjCO,  =  112  +  200,  + 
CU2O  +  2H2CO2,  and  on  further  heating  this  decomposition  tends  to 
a  maximum,  in  accordance  with  the  equation  H2  +  2CO2  +  CuaO  + 
2H2CO2  =  3H2  +  4CO2  +  CujO.  At  this  point  the  decomposition  of 
the  formic  acid  is  complete,  and  almost  the  whole  of  the  copper  is  in 
the  form  of  cuprous  oxide,  only  traces  having  been  reduced  to  the 
metallic  state.  On  further  heating,  however,  hydrogen  gas  disappears, 
and  the  cuprous  oxide  is  completely  reduced. 

The  cuprous  oxide  produced  by  this  decomposition  forms  brilliant 
violet  cubes  and  octohedrons  ;  the  metallic  copper  is  sometimes  crystal- 
lised in  square  pinsms  terminated  by  square  pyramids,  belonging 
apparently  to  the  quadratic,  but  in  reality  to  the  regular  system. 

The  author  finds  that  in  presence  of  cuprous  oxide,  dilute  formic 
acid  is  completely  decomposed  when  heated  in  sealed  tubes  for 
24'  hours,  at  175°,  and  that  cuprous  oxide  is  completely  reduced  by 
hydrogen  when  heated  with  this  gas  and  water  in  sealed  tubes  at  the 
same  temperature. 

2  I  2 
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Mercuric  formate  in  aqueous  solution  is  decomposed  at  175°,  in 
accordance  witli  the  equation  Hg(CH02)2  =  CO2  +  H2CO2  4-  Hg. 
This  is  the  only  case  in  which  no  hydrogen  is  liberated,  a  result  pro- 
hably  due  to  the  fact  that  the  metallic  mercury  is  liquid. 

Silver  formate  is  decomposed  at  100°,  with  liberation  of  formic  acid 
and  deposition  of  metallic  silver ;  at  the  same  time  a  small  quantity  of 
hydrogen  is  given  off,  owing  to  the  action  of  the  acid  on  the  metal. 
At  175°,  the  formic  acid  is  completely  split  up  into  carbonic  anhydride 
and  hydrogen.  The  greater  part  of  the  silver  deposited  is  in  a  crystal- 
line form.  The  author  finds  that  dilute  formic  acid  is  completely  split 
up  by  heating  with  finely  divided  silver  under  similar  conditions. 

C.  H.  B. 

Decomposition  of  Metallic  Formates  in  Presence  of  Water. 

By  Bekthelot  (Compt.  rend.,  93,  1051 — 1054). — The  author  shows 
that  all  the  decompositions  studied  by  Riban  are  exothermic  reactions, 
and  that  the  phenomena  observed  are  in  perfect  accord  with  the  laws 
of  thermo-chemistry.  Metallic  silver  probably  facihtates  the  decom- 
position in  the  same  manner  as  platinum,  by  lowering  the  temperature 
required.  In  the  decomposition  of  formic  acid  in  presence  of  cuprous 
oxide,  a  trace  of  cuprous  formate  is  possibly  formed  as  an  intermediate 
product,  just  as  silver  oxide  is  formed  in  the  decomposition  of  hydrogen 
peroxide  by  metallic  silver.  C.  H.  B. 

Theory  of  Formates.  By  Maumen^  (Compt.  rend.,  94,  79 — 82). 
— The  author  endeavours  to  show  that  the  results  obtained  by  Riban 
are  in  perfect  agreement  with  his  general  theory.  C.  H.  B. 

Methylethylacetic  and  Hydroxymyristic  Acids  in  the  Essen- 
tial Oil   of  the  Fruit  of  the  Angelica  Archangelica.     By  R. 

MiJLLER  (Ber.,  14, 2476 — 2484) . — Two  varieties  of  oil  were  used,  one  old, 
brown,  and  viscid  (sp.  gr.  09086),  the  other  freshly  distilled,  amber- 
coloured,  and  mobile  (sp.  gr.  0'8549  ;  refrac.  index,  1*4855).  The 
former  contained  5,  the  latter  10  per  cent,  oxygen  ;  both  had  a  feeble 
acid  reaction  ;  there  was  no  further  noteworthy  difference  between 
them.  They  distilled  between  174 — 300°,  leaving  about  11  per  cent, 
residue,  the  greater  part  passing  over  between  176 — 280°.  As  frac- 
tional distillation  did  not  answer  as  a  means  of  separation,  the  entire 
distillate  was  treated  with  alcoholic  potash ;  and,  as  soon  as  the  reaction 
was  complete,  a  stream  of  carbonic  anhydride  was  passed  through  it,  the 
greater  part  of  the  alcohol  distilled  off,  the  residue  shaken  with  water, 
and  the  oily  layer  separated  from  the  solution  of  the  potassium  salt. 
The  acid  obtained  by  decomposing  this  potassium  salt  has  the  odour  of 
valeric  acid,  and  a  strongly  acid  reaction ;  it  is  a  colourless  oil, 
which  does  not  solidify  even  in  a  freezing  mixture,  and  boils  some- 
where about  170 — 176";  numbers  from  analysis  point  to  the  formula 
C5H10O2,  or  rather  to  a  mixture  of  3  mols.  of  this  body  with  1  mol. 
C5H10O2  +  H2O ;  and  as  the  barium  salt  does  not  crystallise,  this,  the 
author  thinks,  must  be  methyletTiylacetic  acid,  for  all  the  other  acids  iso- 
meric with  this  form  crystalline  barium  salts.  The  acid  reaction  of  the 
oil  is  probably  due  to  this  acid  being  present  in  the  free  state.     It  is 
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rather  peculiar  that  angelic  acid  is  found  in  the  roois  of  this  plant, 
whilst  methylethylacetic  acid  is  found  in  the  fruit. 

The  residue  from  the  distillation  is  treated  with  alcoholic  potash, 
then  with  carbonic  anhydride,  the  alcohol  distilled  off,  the  residue 
extracted  with  warm  water,  and  the  solution  acidified  with  dilute  sul- 
phuric acid  ;  the  acid  separated  in  this  way  is  then  purified  by  repeated 
solution  in  sodium  carbonate  and  reprecipitation  with  sulphuric  acid, 
and  recrystallisation  from  alcohol.  It  forms  white  leaflets,  with 
mother-of-pearl  like  lustre  (m.  p.  51°  C.)j  insoluble  in  water,  but 
easily  soluble  in  alcohol ;  the  solution  has  an  acid  reaction.  Analysis 
suggests  that  this  is  hydrozymyristic  acid,  CuHi^Os,  and  the  subsequent 
experiments  support  this  view.  The^o<am«7H  salt,  CuHjiKOs  +  HjO, 
crystallises  from  alcohol  in  warty  aggregations,  soluble  to  a  small 
extent  in  cold,  but  very  easily  in  hot  water.  The  solution  has  a  neutral 
reaction,  froths  when  shaken,  makes  the  skin  feel  slippery,  and  when 
concentrated  to  a  certain  degree  sets  to  a  jelly.  The  salt  is  pi-ecipitated 
from  its  solution  by  sodium  chloride  and  potassium  carbonate.  The 
solution  gives  precipitates  with  barium,  calcium,  zinc,  lead,  silver, 
copper,  mercury,  and  iron  salts.  The  nilversalt,  CuH27Ag03,  is  a  white, 
bulky  precipitate,  which  soon  blackens  when  exposed  to  light.  The 
calcium,  salt,  (CuH2703)iCa,  is  also  a  white  bulky  precipitate,  slightly 
soluble  in  cold,  completely  in  hot  water,  from  which  solution  it  crystal- 
lises in  tufts  of  microscopic  needles.  The  barium  salt,  (CuH2i03)2Ba, 
is  a  white  flocculent  precipitate,  sparingly  soluble  both  in  hot  and  cold 
water.  The  lead  salt,  (CuH2703)2Pb,  is  a  white  flocculent  precipitate, 
only  slightly  soluble  in  hot,  and  insoluble  in  cold  water.  The  copper 
salt,  (CuH2-03)oCu,  is  a  green  bulky  precipitate,  insoluble  in  water. 
These  salts  show  that  the  acid  is  monobasic.  When  this  acid  is  heated 
with  benzoic  chloride  in  a  sealed  tube,  hydrochloric  acid  is  evolved,  and 
benzoylhydroxywyristic  acid,  CuH27Bz03  is  formed ;  it  crystallises  in  small 
white  leaflets  (m.  p.  68°),  soluble  in  alcohol ;  the  solution  has  a  strongly 
acid  reaction.  The  sodium  salt  forms  white  flocks,  soluble  in  hot  water. 
The  silver  salt,  CuHjoBzAgOs,  is  a  white  precipitate,  which  blackens 
on  exposure  to  light.  The  formation  of  this  last  acid  is  a  proof  that 
this  fixed  acid  of  the  essential  oil  of  angelica  contains  a  hydroxy  1 
group. 

The  colourless  neutral  oil  above  referred  to  is  a  terpene,  CjoHie 
(b.  p.  172-5°;  sp.  gr.  0"8487 ;  refrac.  index,  1'481 ;  vap.  dens,  found, 
63*9),  which  on  slow  oxidation  in  the  air  and  light,  gave  the  ozone  or 
peroxide  reaction  and  formic  acid.  A  terpene  hydrate  and  hydro- 
chloride of  constant  composition  could  not  be  obtained. 

D.  A.  L. 

Reduction  of  Succinic  Chloride,  and  on  Normal  7-Hydroxy- 
butyric  Acid.  By  A.  Saytzkff  (/.  pr.  Chem.  [2],  25,  61— 72).— By 
reducing  succinic  chloride  with  sodium,  the  autlior  obtained  a  sub- 
stance which  he  described  as  succinic  aldehyde  (this  Journal,  1874, 
570).     He  now  admits  the  correctness   of  the   statement  of  Hennert 

CH2— CO 
and  Bredt,  that  it  is  in  reality  butyrolactone,  \  ^0.      It  boils 

CH2— ch/ 
at  206°  (corr.),  has  sp.  gr.  1-1441  at  0^  and  1-1286  at  16°,  the  expan- 


498  ABSTRACTS  OF  CHEMICAL  PAPERS. 

sion  coefficient  between  these  temperatures  being  0*00086.  On  heating 
it  with  baryta- water,  it  yields  normal  7-hydroxybutyric  acid,  this  acid 
again  yielding  the  lactone  when  distilled. 

Normal  7-hydroxybutyric  acid  is  a  non-crystallisable  liquid  ;  it  vola- 
tilises with  water- vapour,  has  a  feebly  acid  reaction,  readily  unites  with 
metallic  oxides,  but  cannot  be  completely  saturated  by  carbonates,  with 
the  exception  of  those  of  the  alkalis.  The  potassium  salt  can  be  ob- 
tained as  a  fibro-crystalline  mass ;  the  sodium  salt  forms  indistinct 
groups  of  needles  ;  the  ammonium  salt  crystallises  from  alcohol  in 
globular  aggregates ;  all  three  salts  are  deliquescent.  The  zinc  salt 
forms  an  indistinctly  crystalline  mass. 

By  heating  butyrolactone  with  phosphorous  iodide,  iodobutyric  acid 
is  formed,  which,  by  treatment  with  sodium  amalgam  in  acid  solution, 
may  be  converted  into  normal  butyric  acid.  A,  J.  G. 

Abnormal  Crystals  of  Citric  Acid.  By  C.  Cloez  {Bull.  80c. 
Chim.  [2],  36,  648 — 650). — When  chlorine  gas  is  passed  into  a  solu- 
tion of  citric  acid  in  1^  parts  of  water  at  100°,  chloracetone  and 
hydrochloric  acid  are  formed.  After  passing  the  gas  for  8  or  10 
days,  the  solution  on  standing  deposits  crystals  of  considerable  size. 
These  are  long,  flat  quadrilateral  prisms,  of  the  composition, 
HsCgOvHs  +  2H2O,  but  very  different  in  appearance  from  the  short 
regular  crystals  of  commercial  citric  acid.  This  difference  is  due  to 
the  abnormal  development  of  the  faces  on  the  obtuse  angles  of  the 
fundamental  prism.  Measurements  of  the  angles  are  given  in  the 
original  paper.  The  crystals  differ  from  those  obtained  by  Marchand, 
by  containing  2  mols.  H-iO,  instead  of  only  1  mol.  The  abnormal 
crystallisation  is  not  due  to  the  presence  of  hydrochloric  acid ;  for  the 
author  finds  that  citric  acid  crystallises  in  its  usual  form  from  both 
dilute  and  concentrated  hydrochloric  acid.  C  H.  B. 

Mucic  Acid  and  Dehydromucic  Acid.  By  A.  Klinkhardt 
(J.  pr.  Chem.  [2],  25,  41 — 59). — On  carefully  heating  mucic  acid  at 
about  280°,  a  small  quantity  of  yellow  crystals  of  dehydromucic  acid 
condenses  on  the  neck  of  the  retort,  whilst  pyromucic  acid  distils  into 
the  receiver.  The  best  yield  of  dehydromucic  acid  was  obtained  by 
heating  equal  parts  of  mucic  acid,  concentrated  hydrochloric  acid,  and 
hydrobromic  acid  in  sealed  tubes  for  eight  hours  at  150°.  On  boiling 
the  product  with  a  large  quantity  of  water,  diphenylene  oxide  passes 
over  with  the  aqueous  vapour.  An  aqueous  solution  of  dehydromucic 
acid,  when  treated  with  ferric  chloride,  yields  a  transparent  jelly, 

Dehydromucic  chloride,  C4H20(C0C1)2,  is  prepared  by  slowly  heating 
1  mol.  of  dehydromucic  acid  with  2  mols.  of  phosphoric  chloride.  It 
has  an  odour  like  that  of  phosphoric  oxychloride,  is  readily  soluble  in 
alcohol,  ether,  and  chloroform,  melts  at  80°,  and  sublimes  at  about 
100°  in  broad  colourless  needles.  It  would  appear  from  this  reaction 
that  the  oxygen  in  the  radical  is  not  present  as  hydroxyl.  Dehy- 
dromucic acid  is  regenerated  on  treating  the  chloride  with  water. 

Dehydromucamide,  C4H20(CONH2)2,  is  obtained  by  acting  with  dry 
ammonia  on  an  ethereal  solution  of  dehydromucic  chloride.  It  crys- 
tallises in  fine  white  needles,  does  not  melt  at  240°,  is  readily  soluble 
in  hot  water,  nearly  insoluble  in  ether  and  alcohol.     The  author  was 
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not  able  to  prepare  dehydromucic  anhydride,  nor  could  he  obtain 
either  chlorinated  or  brominated  derivatives  of  dehydromucic  acid  ; 
bromine- water  oxidises  dehydromucic  acid  to  fumaric  acid. 

Nifrnpyromitcic  Acid,  C«H,0(NOi).COOH. — On  treating  1  part  of 
dehydromucic  acid  with  1  part  of  sulphuric  acid  and  10  parta  of 
hydrated  nitric  acid,  nitropyromucic  acid  is  obtained ;  it  crystallises 
in  fine  clear  yellow  rectangular  tables,  melts  at  183°,  is  readily  soluble 
in  alcohol  and  ether,  sparingly  in  water.     The  ethyl  salt, 

C4H,0(N0,).C00Et 

(m.  p.  107°),  crystallises  in  silky  rhombic  plates,  and  is  decomposed 
by  hot  water.  On  reducing  an  aqueous  solution  of  the  a^id  with  tin 
and  hydrochloric  acid,  succinuic  acid,  carbonic  anhydride,  and 
amraonic  chloride  are  obtained. 

C4H,0(NOO.COOH  +  H«  +  H,0  =  C,H4(C00H),  +  NH,  +  CO,. 

The  statement  that  pyromucic  acid  gives  a  green  coloration  with 
ferric  chloride  is  incorrect,  this  reaction  being  due  to  the  isopyromucic 
acid  which  accompanies  it,  Pyromucic  acid  gives  a  reddish-brown 
precipitate  with  ferric  chloride.  In  conclusion,  the  author  calls  atten- 
tion to  the  similarity  of  relation  between  raucic,  dehydromucic,  and 
pyromucic  acids  on  the  one  hand,  and  of  citric,  aconitic,  and  itaconic 
acids  on  the  other.  A.  J.  G. 

Furfural.  By  E.  Fischer  (Annalen,  211,  214— 2.32).— The  re- 
action whereby  benzaldehyde  is  converted  into  benzoin,  would  seem 
to  offer  a  ready  method  of  synthesis  of  a  hitherto  almost  uninvestigated 
class  of  bodies,  the  Icetonic  alcohols.  But  no  such  action  takes  place 
with  the  aldehydes  of  the  acetic  acid  series,  or  with  acraldehyde,  when 
they  are  heated  with  potassium  cyanide,  and  of  the  aromatic  series 
only  anisic  and  cumic  aldehydes  yield  homologues  of  benzoin.  As 
furfural  resembles  benzaldehyde  in  its  reaction  with  ammonia,  and  its 
conversion  into  an  isomeride,  fnrf  urine,  so  it  yields  compounds  similar  in 
constitution  to  benzoin. 

Fumin,  doHsOi. — On  heating  furfural  with  potassium  cyanide  in 
presence  of  alcohol,  a  reddish  crystalline  mass  is  obtained,  which  can 
be  purified  by  distillation  in  a  current  of  carbonic  acid,  and  crystallisa- 
tion from  toluene  and  alcohol.  The  compound  obtained  crystallises 
in  delicate  prisms  (m.  p.  135°),  sparingly  soluble  in  hot  water  and 
ether,  soluble  in  warm  alcohol  and  toluene.  It  has  feeble  acid  pro- 
perties, dissolving  in  alkalis,  with  formation  of  an  intensely  dark- 
coloured  liquid,  which  gives  two  remarkable  absorption-bands,  one 
between  the  lines  C  and  D,  the  other  between  D  and  E. 

It  is  probable  that  f  uroin,  on  reduction,  yields  a  compound  analogous 
to  deoxy benzoin,  but  the  author  did  not  obtain  it  in  a  sufficiently  pure 
state  for  analysis.  Acetic  anhydride  converts  furoin  into  acetyl- 
furoin,  CloHiOi.Ac,  which  crystallises  in  needles  (m.  p.  76°),  easily 
soluble  in  alcohol  and  ether,  sparingly  soluble  in  water. 

Furil,  CioHeO,  corresponding  to  benzil,  is  obtained  by  dissolvino- 
furoin  in  the  least  possible  quantity  of  soda,  and  passing  through  the 
solution  a  rapid  stream  of  air ;  the  faril  separates  out  in  delicate 
needles,   which   may  be   washed   with   water   and   crystallised    from 
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alcohol.  Furil  forms  golden-yellow  needles  (m.  p.  162°),  sparingly 
soluble  in  cold  alcohol  and  ether,  easily  soluble  in  water.  On 
oxidising  an  acid  solution  of  furil  by  dry  air,  it  is  converted  into 
furilic  acid,  of  probable  composition  C(OH)(C4H30)2.COOH.  This 
compound  is  sparingly  soluble  in  alcohol  and  ether,  very  unstable  in 
the  moist  state,  and  decomposes  entirely  when  heated  to  100°.  With 
bromine,  furil  gives  an  addition-product,  fiiril  octohromide,  CioHeOiBrg, 
which  forms  golden  horny  crysta,ls,  melting  at  185°  and  decom- 
posing into  dibromo-  and  monobromo-furil.  The  former,  CioHiBriOi, 
crystallises  in  golden-yellow  leaflets  (m.  p.  185°),  insoluble  in  water, 
but  dissolving  in  alkalis  with  formation  of  salts  of  dibromofurilic  acid. 
The  barium  salt,  (CioH6Br205)2Ba,  crystallises  in  delicate  white 
needles.  The  monohromofuril  crystallises  in  golden-yellow  leaflets,  and 
resembles  the  dibromo-compound  in  its  chemical  properties. 

Benzofuro'iti,  C12H10O3. — A  compound  intermediate  between  benzoin 
and  furoin  is  prepared  by  heating  a  mixture  of  benzaldehyde,  fur- 
fural, and  potassium  cyanide  in  presence  of  alcohol;  the  crude  product 
of  the  reaction  is  purified  by  crystallisation  from  benzene  and  alcohol. 
Benzofnro'in  crystallises  in  delicate  prisms  (m.  p.  137 — 139°),  soluble 
in  hot  alcohol  and  benzene,  sparingly  soluble  in  water.  In  its  pro- 
perties it  is  intermediate  between  benzoin  and  furoin  ;  its  composi- 
tion may  be  expressed  by  the  formula  CHPh(OH).CO.C4H30,  or 
Ph.C0.CH(0H).C4H:,0.  The  author  considers  it  probable  that  both 
of  the  isomerides  are  formed  together,  which  would  account  for  the 
want  of  uniformity  of  melting  point  of  various  preparations ;  but  no 
separation  into  two  definite  compounds  could  be  effected.  Benzo- 
furoin  behaves  towards  oxidising  agents  in  various  ways.  In  alkaline 
solution,  it  is  oxidised  by  air  into  benzoic  acid ;  with  dilute  nitric  or 
chromic  acids,  it  yields  benzaldehyde ;  and  by  feebly  alkaline  Fehling 
solution,  it  is  converted  into  henzofuril,  CizHgOa.  This  compound  crys- 
tallises in  golden-yellow  needles  (m.  p.  41°),  soluble  in  alkalis,  with 
formation  of  benzofurilic  acid  ;  with  bromine  it  gives  henzofuril  tetra- 
bromide,  CnHgOsBr,  crystallising  in  delicate  golden  needles ;  it  melts 
at  128°  with  slight  decomposition,  which  becomes  violent  at  160°. 
Benzofurilic  acid,  C12H10O4,  crystallises  in  short  transparent  prisms 
(m.  p.  108°),  easily  soluble  in  alcohol  or  ether.  With  concentrated 
sulphuric  acid,  benzofurilic,  like  benzilic  acid,  gives  remarkable  colour 
reactions;  it  dissolves  in  cold  sulphuric  acid,  with  formation  of  a 
blood-red  colour ;  bat  if  sulphuric  acid  is  poured  into  an  ethereal 
solution  of  the  acid,  a  red- violet  solution  is  produced,  which  rapidly 
changes  to  a  blue- violet  tint.  V.  H.  V. 

Hexmethyltrimethylenediamine  Bromide.  By  C.  F.  Roth 
(Ber.,  14,  1351). — This  compound  is  obtained  by  heating  trimethylene 
bromide  at  100°  for  six  hours  with  aqueous  trimethylamine,  as 
a  crystalline  mass,  easily  soluble  in  water,  very  sparingly  in  cold, 
more  readily  in  hot  alcohol.  By  crystallisation  from  hot  alcohol, 
it  is  obtained  in  fine,  colourless,  slightly  hygroscopic  needles,  having 
the  composition  Me6(CH2)3N2Br2  +  HjO,  and  giving  off  their  water 
at  100".  It  differs  in  constitution  from  Hofmann's  trimethyl- 
bromethylium  bromide  by  containing  2  mols.  trimethylamine  to  1  mol. 
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bromide,  whereas  Hofmann's  compound  contains  only  one ;  and  this 
difference  of  constitution  is  shown  by  a  corresponding  difference  in 
the  reaction  of  the  two  compounds  with  silver  nitrate,  hexmethyl- 
triraetliylenediamine  bromide,  when  boiled  therewith  in  aqueous 
solution,  giving  up  all  its  bromine,  whereas  Hofmann's  compound 
gives  up  only  half.  On  agitating  the  bromide  in  aqueous  solution  with 
silver  chloride,  the  bromine  is  easily  replaced  by  chlorine,  and  the 
solution  of  the  resulting  chloride  yields  with  platinic  chloride  a 
very  sparingly  soluble  platinochloride,  having  the  composition 
Me6(CH2)3N,Cl2,PtCh. 

By  the  action  of  trimethylene  bromide  on  triethylamine,  a  similar 
addition-product  is  obtained,  respecting  which  the  author  promises  a 
further  communication.  H.  W. 

Two  New  Derivatives  of  Thiocarbamide.  By  M.  Nencki  and 
N.  Sii;iiKU  (J.  pr.  Chem.  [2],  25,  7- — 81). — Thiocarbamide  dissolves 
in  ethyl  aceloacetate,  and  on  adding  water,  a  crystalline  precipitate 
is  obtained,  having  the  formula  CsHeONjS.  This  substance  is  sparingly 
soluble  in  cold  water,  alcohol,  and  ether,  more  readily  in  hot  water.  It 
dissolves  readily  in  alkalis,  and  on  adding  an  acid,  is  repreci  pita  ted  in 
pale  yellow  rhombic  prisms.  It  melts  above  300°,  and  is  not  desul- 
phurised by  iodine,  metallic  oxides,  &c.  Silver  nitrate  added  to 
its  hot  aqueous  solution  gives  an  amorphous  yellow  precipitate  of 
C6H4Ag,jN,jSO.  The  authors  consider  this  substance  to  be  the  thiocar- 
bamide of  methylacetylenecarboxylic  acid,  CMe  :  C.C0.S.C(NH2)  !NH. 
The  yield  is  small. 

TInuuvinuric  Acid,  CiH^NjSOj. — This  acid  is  obtained,  as  hydro- 
bromide,  by  heating  concentrated  aqueous  solutions  of  thiocarbamide 
and  dibromoracemic  acid  on  the  water-bath,  sulphur  separating. 
The  pure  acid  forms  colourless  oblique  rhombic  tables  or  needles,  of 
the  formula  C4H4N2SO2  +  2H2O.  It  is  sparingly  soluble  in  cold 
water,  more  readily  in  hot  water,  and  but  slightly  in  alcohol  or  ether. 
It  reduces  alkaline  solution  of  cupric  oxide  in  the  cold,  cuprous  oxide 
being  precipitated;  with  hot  concentrated  solutions  a  mirror  of 
metallic  copper  is  deposited.  It  gives  a  deep  violet  coloration  with 
ferric  chloride,  resists  the  action  of  most  desulphurising  agents,  but  is 
decomposed  on  long  boiling  with  concentrated  alkalis.  It  unites 
with  both  acids  and  bases,  forming  crystalline  salts.  The  calcium 
salt,  (C4H3N2S02).iCa,  crystallises  in  rhombic  plates  ;  the  mag- 
nesium salt,  (C4H3N,,S02)2Mg,  in  indistinct  plates ;  the  zinc  salt, 
(C4H3N2S02)2Zn,  is  precipitated  in  microscopic  concentrically  grouped 
needles  on  mixing  hot  aqueous  solutions  of  zinc  acetate  and  thio- 
uvinuric  acid;  the  hydrobromide,  C4H4N202,HBr,  and  hydrochloride, 
are  both  anhydrous ;  the  nitrate,  C4H4N2S02,HN03  -f  H2O,  crys- 
tallises in  long  white  needles.  The  authors  suggest  the  constitution 
CH.C0.C0.S.C(NH2)  '.  NH  for  thiouvinuric  acid.  Dibromsuccinic 
acid,  when  heated  with  thiocarbamide,  yields  fumaric  acid. 

A.  J.  G. 

Action  of  Hydrogen  Dioxide  on  Aromatic  Compounds.  By 
A.  R.  Leeds  {Btr.,  14,  1382 — 1384). — The  author  has  already  shown 
that  benzene,  subjected  to  the  action  of  hydrogen  dioxide,  is  gradually 
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converted  into  phenol,  with  simultaneous  formation  of  oxalic  acid  and 
a  small  quantity  of  a  yellow  substance  (Abstr.,  1881,  719).  Phenol 
itself  is  but  very  slightly  attacked  by  hydrogen  dioxide  at  ordinary  tem- 
peratures, but  on  boiling  it  is  converted  into  a  varnish-like  substance. 
Naphthalene,  digested  with  hydrogen  dioxide,  yields  a  small  quantity 
of  naphthol,  which  is  not  further  attacked  by  the  dioxide,  even  in 
large  excess ;  at  the  boiling  heat,  however,  a  varnish  is  produced.  On 
adding  hydrogen  dioxide  to  a  solution  of  anthracene  in  glacial  acetic 
acid,  a  precipitate  is  formed,  which,  when  treated  with  an  excess  of 
the  dioxide,  is  slowly  converted  into  anthraquinone.  Benzenesulphonic 
acid  is  but  very  slightly  attacked  by  the  dioxide,  merely  assuming  a 
brown  colour,  after  several  hours'  boiling.  These  results  show  that 
hydrogen  dioxide  acts  on  organic  bodies,  often  by  substitution  of  OH 
for  H,  sometimes  by  oxidation,  or  in  both  ways  simultaneously. 

Diphenylamine,  Dimethylaniline,  Xylidine,  Naphthylamine,  and 
o-Toluidine,  in  the  form  of  acetates,  or  dissolved  in  glacial  acetic  acid, 
and  treated  with  successive  portions  of  a  1*2  per  cent,  solution  of  the 
dioxide,  rise  of  temperature  being  avoided,  yielded  coloured  liquids 
and  solid  products,  the  composition  of  which  was  not  ascertained. 

Aniline  and  p-Toluidine  behaved  differently,  the  solutions  of  their 
acetates  in  hydrogen  dioxide  depositing,  on  gentle  heating,  brownish 
crystalline  precipitates,  while,  at  higher  temperatures,  varnish-like 
substances  were  formed.  The  crystalline  precipitates  were  purified 
from  small  quantities  of  the  varnishes  by  sublimation  at  a  very  gentle 
heat.  The  sublimate  obtained  from  paratoluidine  formed  yellow  needles, 
and  after  repeated  crystallisation  from  alcohol,  splendid  orange- 
coloured  needles,  melting  at  143 — 144°,  and  giving  by  analysis  num- 
bers agreeing  with  the  formula  of  azotoluene,  CuHuNa.  The  same 
compound  was  obtained  in  small  quantity  by  Barsilowsky  (Abstr., 
1881,  432)  by  the  action  of  a  very  dilute  solution  of  potassium  per- 
manganate on  toluidine  sulphate,  and  in  large  quantity  by  treating  the 
same  salt  with  potassium  ferrocyanide  and  hydroxide. 

Aniline,  treated  in  like  manner  with  hydrogen  dioxide,  is  converted 
into  azobenzene,  in  broad  red  crystals  melting  at  66°.  H,  W. 

Action  of  Benzyl  Chloride  on  Diphenylamine.  By  R.  Mel- 
DOLA  (Ber.,  14,  1385 — 1386). — The  direct  product  of  this  reaction  is 
a  thick  glutinous  oil  which,  when  exposed  to  the  air,  gradually  turns 
green — a  change  which  may  be  more  quickly  effected  by  the  use  of 
more  powerful  oxidising  agents,  the  best  result  being  obtained  with  a 
mixture  of  arsenic  and  hydrochloric  acids.  The  green  dye-stuff  thus 
produced  was  exhibited  at  the  International  Exhibition  in  Paris  in 
1878,  under  the  name  of  "  Viridine."  Under  certain  circumstances, 
as,  for  example,  when  a  mixture  of  diphenylamine  and  benzyl  chloride 
in  molecular  proportions  is  heated  for  some  hours  in  the  water-bath 
in  contact  with  aqueous  soda-ley,  the  chief  product  is  henzyldiphenyl- 
amine  (m.  p.  87°),  the  compound  which  Bernthsen  and  Trompetter 
obtained  by  reduction  of  benzenediphenylthiamide,  C6H5.CSN'(C6H5)2. 
The  green  dye  obtained  by  the  author  does  not  appear,  however,  to  be 
a  direct  derivative  of  benzyldiphenylamine. 

To  prepare  viridine,  diphenylamine  is  boiled  in  a  flask  with  reversed 
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condenser  for  some  hours — as  long,  indeed,  as  hydrocliloric  acid  con- 
tinues to  escape — with  twice  the  quantity  of  benzyl  chloride  required 
by  the  equation,  NHPh^  +  CtHiCI  =  NCH^Ph,  +  HCl.  The  excess 
of  bunzyl  chloride  is  then  distilled  ofF,  and  the  remaining  thick  oil  is 
heated  for  several  hours  on  the  water-bath  with  hydrochloric  and 
arsenic  acids,  whereby  a  thick  green  melt  is  obtained,  which,  after 
careful  washing  with  water  and  cooling,  forms  a  brittle  mass ;  and,  on 
jiulverising  this  mass,  drying  it,  and  repeatedly  extracting  it  with  cold 
benzene  or  toluene,  the  hydrochloride  of  the  new  base  remains  in  the 
form  of  a  bronze-coloured  powder.  To  purify  this  hydrochloride,  it  is 
converted  into  the  base  by  treating  it  with  alcohol,  benzene,  and  caustic 
alkali ;  and,  on  adding  water  to  the  solution  of  the  bases  in  benzene,  it 
separates  as  a  layer  of  dark  red-brown  oil.  The  watery  layer  is  then 
removed,  and  gaseous  hydrogen  chloride  passed  into  the  benzene  solu- 
tion, whereupon  the  hydrochloride  separates  in  the  form  of  a  bronze- 
coloured  micro-crystalline  powder. 

The  new  green  is  distinguished  by  the  facility  with  which  it  forms  a 
sul phonic  acid.  On  stirring  up  the  hydrochloride  with  sulphuric  acid, 
11  sulphonic  acid  is  immediately  formed,  in.soluble  in  water,  but  easily 
soluble  in  caustic  alkalis.  In  this  state  it  dyes  wool  or  silk  exactly  in 
tlie  same  manner  as  "  Nicholson's  Blue."  It  is  known  in  commerce 
as  "  Alkali-green."  When  the  solution  in  sulphuric  acid  is  raised  to 
a  higher  temperature,  sulphonic  acids  are  formed,  which  are  soluble  in 
water. 

Similar  dye-stuffs  are  obtained  by  the  oxidation  of  products  result- 
ing from  the  action  of  benzyl  chloride  on  methjldiphenylamine, 
/:J-naphtholdiphenylamine,  (fee.  The  action  of  benzyl  chloride  on  other 
moiiaraines,  primary,  secondary,  and  tertiary,  e.g.,  aniline  and  its 
homologues,  dimethylaniline,  (fee,  likewise  gives  rise  to  oily  products 
convertible  into  dye-stuffs  by  oxidation.  H.  W. 

A  New  Method  of  Preparing  Methenyldiphenylamidine.  By 
E.  Lellmann  (Ber.,  14,  2512— 2513).— With  the  object  of  making 
phenylurethanes  in  which  the  hydrogen  of  the  amido-group  should  be 
replaced  by  an  acid  radical,  the  author  tried  the  action  of  ethyl  chloro- 
formate  on  different  anilides,  and  with  acetanilide  and  benzanilide 
obtained  no  action.  When,  however,  formanilide  is  mixed  with  an 
equivalent  quantity  of  ethyl  chloro formate,  it  dissolves,  and  after  a 
short  time  gas  is  evolved  and  a  crystalline  magma  separates.  By  dis- 
solving the  product  in  alcohol,  treating  it  with  soda,  and  purifying  the 
precipitate  by  crystallising  it  from  light  petroleum,  methyldiphenyl- 
diamine  is  obtained  in  tine  needles  (m.  p.  137'').  The  author  suggests  the 
following  as  the  possible  course  of  the  reaction ;  the  desired  urethane 
is  formed  thus:  NHPh.CHO  -|-  Cl.COOEt  =  NPh.CHO.COOEt  + 
HCl,  but,  being  very  unstable,  breaks  up  further,  thus  : — 

2(NPh.CH0.C00Et)  =  NPh:  CH.NHPh  +  CO.,  +  COOEt.COOEt. 

D.  A.  L. 

Anhydro-compounds.  By  H.  Hurler  (Annalen,  210,  328 — 
396). — This  is  a  contiuuation  of  a  former  paper  (comp.  Abstr.,  1881, 
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1130),  and  many  of  the  compounds  described  in  it  Lave  been  subjects 
of  short  notices  in  the  Berichte. 

Paratoluic  Acid  and  Diamides. — Tolylorthonitranilide, 

C6H,(N02).NH.CO.C6H4Me  [2  :  1], 

is  obtained  from  paratoluic  chloride  and  orthonitraniline.  It  forms 
yellow  prisms  insoluble  in  water  (m.  p.  110°).     By  reduction  it  forms 

anhi/drotolyldiamidohenzene,     d^iC         XCCeH^Me    (Abstr.,     1878, 

144).  The  hydrochloride  of  this  anhydro-base,  CuHuNjHCl,  the 
platinochloride,  sulphate,  and  nitrate  are  described. 

Ditolylorthodianiidohenzenie,  C6H4(NB[.CO.C6H4Me)2,  is  formed,  si- 
multaneously with  the  anhydro-base,  when  prepared  from  paratoluic 
chloride  and  orthophenylenediamine ;  it  is  separated  from  the  anhydro- 
base  by  its  sparing  solubility  in  glacial  acetic  acid.  It  forms  colour- 
less needles  (m.  p.  228°). 

Paratoluic  Acid  and  Tolylenediamine.  —  Tolylenemetanitrotoluide, 
aH3Me(NO,).NH.(CO.C6H4Me)  [1  :  3  :  4  (1  :  4)],  is  prepared  from 
metanitropai-atoluidine  and  paratoluic  chloride ;  it  crystallises  from 
alcohol  in  golden-yellow  needles,  insoluble  in  water  (m.  p.  165 — 166"). 
On  reduction  with  tin  and  hydrochloric  acid,  it  yields  anhydrotolyl- 
diamidotoluene,  already  described  in  this  Jouimal  (loc.  cit.).  The 
hydrochloride  and  sulphate  of  this  base  are  sparingly  soluble  salts ; 
whereas  the  nitrate  is  easily  soluble. 

Paratoluic  Acid  and  X])lenamine. — Parntolylxylide, 

CeHjMeo.NH.CO.CeH^Me 

(m.  p.  139°),  is  obtained  from  xylidine  (b.  p.  21-5 — 220")  and  para- 
toluic chloride.  It  forms  colourless  needles,  insoluble  in  water,  but 
soluble  in  alcohol  and  glacial  acetic  acid.  On  treating  the  solution 
of  this  compound  in  glacial  acetic  acid  with  nitric  acid,  it  yields  para- 
toh/lnitroxylide,  C«H2(N02)Me,..NH.OO.()flH4Me  (m.  p.  187°),  which 
crystallises  from  alcohol  in  yellow  needles.  On  reduction  this  nitro- 
compound yields  anhydrodiainidoparatolylxylene, 

CfiHsMcj :  (N^H) :  C.C6H4Me 

(m.  p.  217°)  ;  it  crystallises  from  alcohol  in  long  colourless  needles;  it 
is  sparingly  soluble  in  water.  Chromic  acid  oxidises  this  compound 
to  an  uncrystallisable  acid.  The  salts  of  this  base  are  crystalline  and 
sparingly  soluble  in  water;  the  formula  of  the  hydrochloride  is 
CeH.eN^.HCl. 

A'lnido-anhydro-compownds. — Metanitrobenzoparatoluide,  and  the 
metanitrobenzometanitroparatoluide,  obtained  by  nitrating  the  former, 
also  the  anhydro-base  formed  by  reducing  this  latter  compound,  have 
already  been  described  (Abstr.,  1878,  144).  The  sulphate  of  the 
anhydro-base,  CuHi3N3,H2S04,  is  sparingly  soluble  in  water,  whilst  the 
nitrate,  CuHiaNsjHNOa,  is  an  easily  soluble  salt.  Anhydrobenzamido- 
toluic  acid,  and  the  ketamine  obtained  from  it,  have  been  described  in 
this  Journal  (Abstr.,  1878,  503). 

Anhydrosalicyldiamidohenzene  is  obtained  from  salicylorthonitranilide, 
as  described  in  this  Journal  (Abstr.,  L880,  556). 
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Anhi/drn-hanes    and   Iodine. — Anhydrobenzodiamidohenzene   tri-iodide, 
NHJ.L 
C6Hi<^    \CPh,  is  obtained  by  heating  an  alcoholic  solution   of  the 

base  with  iodine.  It  crystallises  in  leaflets  somewhat  resembling 
iodine  in  colour,  and  having  a  green  iridescence;  is  soluble  in  alcohol, 
but  insoluble  in  the  other  oxidising  solvents.  When  boiled  with  water 
it  is  resolved  into  iodine  and  the  iodide  of  the  anhydro-base. 

Monalkyl-com founds. — The  iodides  of  these  bases  are  obtained  by 
treating  the  anhydro-base  with  the  iodides  of  tlie  alcohol  radicles,  and 
from  the  iodide  the  free  base  is  prepared.      In  this  way  monamyl- 

N  '  CPh 
anhjdrohenzodiamidohenzene  iodide,  C«H«<[j^jV  »  jj,t]>»  lias  been  pre- 
pared ;  it  crystallises  from  aqueous  solutions  in  light  yellow  needles. 
The  hydrochloride,  CihH»oN,HC1,  and  the  sulphate  have  been  prepared, 
and  from  the  latter  the  free  ba.se  or  its  hydroxide  has  been  obtained 
by  treatment  with  sodium  carbonate. 

In  a  similar  manner  monethylanhydracetdiamidotoluene  iodide, 
CiiHuNjHI.HiO  (m.  p.  141-5 — 1435°),  has  been  prepared,  and  from 

it    the   ammonium   base,  C6HjMe<j^jjg^.Qjj.>    -f    2H,0,   which 

melts  below  30°,  and,  when  placed  over  sulphuric  acid,  loses  water  and 
forms  the  free  base,  which  crvstallises  from  alcohol  in  large  colour- 
less tablets,  melting  at  93°.  The  nitrate,  CHuNjHNOa  (m.  p.  93°), 
is  obtained  by  decomposing  the  iodide  with  silver  nitrate  ;  it  crystal- 
lises from  water  in  colourless  needles,  which  are  sparingly  soluble  in 
cold  water. 

II.  Bialkyl-compounds. — The  tri-iodides  of  these  compounds  are 
obtained  by  heating  the  anhydro-bases  with  the  iodides  of  the  alcohol 
radicles  in  sealed  tubes  at  180 — 210",  and  from  the  tri-iodide  so  ob- 
tained a  series  of  compounds  have  been  prepared  similar  to  the  diethyl- 
and  diamyl-anhydrobenzi/ldiamidobenzene-cova-ponnds,  described  in  this 
Journal  (Abstr.",  1879,  923). 

Dimethylanhydrobenzodiamidohenzene     tri-iodide,     CgH^-^-j^vr    t    >■ 

(m.  p.  1405°),  forms  reddish-brown  needles.  The  moniodide, 
CisHisNal  (m.  p.  280°),  crystallises  from  water  in  colourless  needles. 
The  hydroxide,  CsHisNj.OH,  is  insoluble  in  water,  but  soluble  in  hot 
alcohol  (m.  p.  152°).  The  sulphate,  nitrate,  and  chloride  of  this  base 
are  easily  soluble  in  water;  the  platiuochloride,  (CisHi5N2Cl)2,PtCli, 
forms  an  orange-yellow  crystalline  precipitate. 

The  corresponding  diethyl-  and  diamyl-compounds  have  been  already 
described  (loc.  cit). 

Similar  dimethyl-  and  cZie^/zT/Z-derivatives  of  anhydrobeyizodiamido- 
toluene  have  also  been  prepared,  as  well  as  the  diethi/l-deriva,tive3  of 
anhydracetodiamidotoluene. 

Anhydro-compounds  of  Phenols. — Monobenzoparamidophenol, 

C6H4(OH).NHBz 

[1  :  4]  (m.  p.  227*5°),  is  obtained  by  the  action  of  benzoic  chloride  on 
paramidophenol  hydrochloride ;  it  crystallises  from  glacial  acetic  acid 
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in  colourless  needles  ;  sparingly  soluble  in  the  ordinary  solvents,  save 
glacial  acetic  acid. 

Farorntrophenol  henzoate,  C6H4(N02).OBz  [4:1]  (m.  p.  142% 
prepared  from  paranitropheiiol  and  benzoic  chloride,  is  insoluble  in 
water,  but  soluble  in  alcohol.  When  reduced  with  tin  and  hydro- 
chloric acid  it  forms  paramidophenol  henzoate  (m.  p.  153 — 154°),  which 
crystallises  from  alcohol  in  hot  glacial  acetic  acid  in  colourless  leaflets. 
The  properties  of  this  compound  show  it  to  be  isomeric  with  benzoyl 
paramidophenol. 

Metanitrohenzoyl-paramidonitrnphenol, 

OH.aH3(N02).NH.CO.CeH4.N02, 

is  obtained  by  the  nitration  of  benzoyl-paramidophenol.  It  is 
sparingly  soluble  in  glacial  acetic  acid,  but  easily  soluble  in  aniline, 
from  which  it  crystallises  in  yellow  needles  (m.  p.  225°).  When 
boiled  with  sodium  carbonate,  it  is  resolved  into  metanitrobenzoic  acid 
and  paramidonitrophenol.  This  latter  compound  is  sparingly  soluble 
in  water,  but  easily  soluble  in  alcohol  and  ether,  and  crystallises  in 
colourless  needles,  having  the  formula  OH.C6H3(NH2).NOa  +  H2O, 
which,  when  heated,  melt  at  180°,  and  lose  the  molecule  of  water, 
forming  yellow  needles  (m.  p.  206°).  The  potassium,  sodium,  and 
barium  salts  of  this  acid  are  described. 

'     Anhydrohenzamidophenol,  CeB^s^     ^^^^^   0^-  P-    103°),   which  has 

been  described  by  Ladenburg  (Bar.,  9,  1526),  may  be  obtained  by 
reducing  orthonitrophenol  henzoate,  thus : — 

I.  CoH^CNOO-OBz  +  6H  =  C6H4(NH2).OBz  +  2H2O  = 

CeHZ     ^CPh   +  3H2O, 
or  by  the  action  of  heat  upon  benzorthamidophenol,  thus  : — 
OH.C6H4.N"H.COPh=  CeH/     >CPh  +  H^O. 

Orthonitrophenol  Imzoate,  C6H4(N'Oo).OBz  [2  :  1]  (m.  p.  58°),  is 
obtained  from  orthonitrophenol  and  benzoic  chloride  :  it  crystallises 
from  petroleum  in  colourless,  silky,  lustrous  prisms. 

Orthohenzamidophenol  henzoate,  NHBz.C6H4.OBz  [2:1]  (m.  p.  176°), 
obtained  from  benzoic  chloride  and  the  amidophenol,  is  sparingly 
soluble  in  alcohol,  insoluble  in  water,  but  soluble  in  glacial  acetic  acid 
and  benzene.  When  boiled  with  barium  carbonate  suspended  in  water, 
it  yields  orthohenzamidophenol,  OH.C6H4.NHBz,  and  barium  henzoate. 
Ortnobenzamidophenol  is  insoluble  in  water,  but  soluble  in  alcohol, 
&c.,  and  melts  at  167°  ;  it  forms  no  salts.  When  its  solution  in  glacial 
acetic  acid  is  poured  into  cold  nitric  acid,  henzamidodinitrophenol  is 
obtained,  having  the  formula  OH.C6H2(N02)2-NHBz,  which  crystallises 
from  glacial  acetic  acid  in  greenish-yellow  needles  (m.  p.  220°).  It 
readily  forms  metallic  derivatives ;  those  of  potassium,    ammonium, 
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barium,  magnesium,  zinc,  and  silver  are  described.  By  heating;  it 
with  concentrated  hydrochloric  acid,  it  is  resolved  into  benzoic  acid  and 
the  known  picramic  acid  (m.  p.  167°).  Its  ethereal  solution,  treated 
with  nitrogen  trioxide,  yields  a  diazo-compound,  C6Ho(N02)20.N2, 
which,  boiled  with  alcohol,  forms  a-dinitrophenol,  C6H,(OH)(N02)a 
[1  :  2  :  4]  (m.  p.  114°)  ;  it  crystallises  from  alcohol  in  four-sided  yellow 
tables.  The  above  diazo-compound,  when  boiled  with  dilute  sulphuric 
acid,  yields  picric  acid. 

Anhydrobenzamidodmitrophenol,  C«H2(N02)j  <^    ^^^^  C™-  P-  218"), 

N 
is  obtained  by  heating  orthobenzamidodinitrophenol  with  phosphoric 
anhydride  at  130°,  also  by  the  action  of  concentrated  nitric  acid  on 
picramine  benzoate,  the  nitric  acid  acting  as  a  dehydrating  agent.     Its 
formation  is  expressed  as  follows : — 

OH.C6H2(N02),(NH2).OBz  =  C,H,(NOa),<f  ^CPh  -I-  H,0. 

It  forms  small  colourless  leaflets,  sparingly  soluble  in  alcohol,  but 
easily  soluble  in  glacial  acetic  acid,  chloroform,  <fec.  Its  production 
from  picramic  acid  shows  this  latter  compound  to  contain  the 
"  hydroxyl  "  and  '*  araido  "  groups  in  the  ortho-positions. 

Picramine  benzoate  is  obtained  by  the  action  of  benzoic  chloride  on 
picramic  acid;  it  forms  colourless  leaflets  (m.  p.  218 — 219°). 

P.  P.  B. 

Action  of  Phosgene  on  Diazoamido-derivatives.  By  A. 
Sarauw  (Ber.,  14,  2442 — 2448). — This  is  an  appendix  to  the  work 
published  by  the  author  (ibid.,  2180)  on  the  action  of  phosgene  on 
methyldiphenylamine. 

Phosgene  and  Diazohenzanilide. — On  passing  a  current  of  the  gas 
through  diazohenzanilide  (diazoamidobenzene)  dissolved  in  benzene, 
there  is  a  slight  elevation  of  temperature,  and  a  white  crystalline  precipi- 
tate (m.  p.  with  decomposition  101°)  is  formed,  insoluble  in  benzene  and 
petroleum;  it  contains  a  large  quantity  of  chlorine,  and  gives  off  hydro- 
chloric acid  over  sulphuric  acid  in  a  vacuum.  By  warming  with  water, 
it  is  easily  decomposed,  with  copious  evolution  of  nitix>gen  and  the 
formation  of  a  small  quantity  of  amidoazohenzene  (m.  p.  127°),  besides 
phenol  (b.  p.  181 — 182°),  and  carhanilide,  which  emitted  the  odour  of 
phenyl  isocyanide  on  warming  with  phosphoric  anhydride.  The  body 
itself  is  possibly  diphenyldiazobenzenecarbamide  hydrochloride — 

CO(NPh.N :  NPh)2,2HCl. 

In  the  same  way  phosgene  reacts  with  diazobenzeneparatoluide  (or 
paradiazotolueneanilide),  yielding  a  white  crystalline  substance,  possi- 
bly diparatolyldiazobenzenecarbamide,  CO[NC6H4Me.N  !  NPhja,  which, 
when  decomposed  with  warm  water,  yields  phenol,  mixed  with  cresol, 
a,nd  paraditolj/lcarbaniide,  CO(NH. 07117)3,  (m.  p.  256°). 

D.  A.  L. 

Researches  on  Benzoyl  Compounds.  By  0.  DObner  (Annalen, 
210,  246 — 284). — The  object  of  these  researches  (of  which  the  greater 
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part  has  already  appeared  in  varions  numbers  of  the  Berichte)  was  to 
extend  Zincke's  reaction  to  the  building  np  of  bodies  from  acid 
chlorides  and  oxygenated  and  other  derivatives  of  the  aromatic  hydro- 
carbons, by  replacing  the  hydrogen  of  the  hydroxyl  and  amido-groups 
by  an  acid  radical,  so  that  the  remaining  hydrogen  of  the  hydrocarbon 
chain  could  come  into  play  and  react  with  the  chloride  of  an  acid 
radical. 

Benzophenol,  COPh.CeHi.OH. — Phenyl  benzoate  was  heated  with 
benzoic  chloride  and  zinc  chloride  at  180°  ;  benzophenyl  benzoate  was 
first  formed  (m.  p.  112*5°),  which,  on  saponification,  yielded  benzo- 
phenol (m.  p,  VS4!°);  by  the  action  of  acetic  chloride,  the  acetate 
(m.  p.  81°)  was  obtained.  On  treatment  with  sodium-amalgam, 
benzophenol  is  converted  into  benzhydryl phenol,  CHPh(0H).CflH4.0H, 
in  fine  needles  (m.  p.  161°).  On  fusion  with  potash,  benzophenol  is 
decomposed  into  benzene  and  parahydroxybenzoic  acid.  An  attempt  to 
procure  benzophenol  from  phenyl  acetate  was  not  successful,  the 
acetyl  being  simply  replaced  by  the  benzoyl-gronp. 

By  the  action  of  benzoic  chloride  on  resorcinol,  the  dibenzoate  is 
fii-st  formed,  then  a  mixture  of  a  benzoresorcinol  and  dibenzoresorcinol 
dibenzoate.  After  saponification,  the  two  bodies  are  separated  by 
alcohol,  in  which  the  benzoresorcinol  (m.  p.  144")  is  easily,  and  the 
dibenzoresorcinol  (m.  p.  149°)  is  hardly  soluble ;  the  diacetate  of  the 
latter  body  melts  at  150°. 

With  pyrocatechol  the  dibenzoate  (m.  p.  84°)  was  obtained  in  like 
manner,  and  from  this  benzopyrocatechol  (m.  p.  145°). 

With  quinol,  dibenzoquinol  (m.  p.  199°)  is  formed  from  the  di- 
benzoate, and  crystallises  in  golden-yellow  needles,  soluble  in  alkalis, 
with  red  colour. 

Aniline  was  also  subjected  to  the  same  reaction  :  in  this  case  the  two 
hydrogen-atoms  of  the  amido-group  had  been  replaced  by  phthalyl.  By 
the  action  of  benzoic  chloride,  phthalylbenzoanilide  is  obtained,  which, 
on  treatment  with  potash,  is  converted  into  benzoylaniline  (m.  p.  124°), 
a  basic  body  forming  crystalline  salts  with  acids.  Treated  with  excess 
of  methyl  iodide,  the  methiodide  of  dimethylbenzoaniline  is  ob- 
tained. By  the  action  of  acetic  chloride,  acetobenzoylanilide  is  formed 
in  long  colourless  needles  (m.  p.  153°).  In  a  similar  manner,  the 
benzoyl  compound  is  obtained  (m.  p.  152°).  Benzophenylisonitril  is 
formed  when  an  alcoholic  solution  of  benzoylaniline  is  heated  with 
potash  and  chloroform  ;  its  vapour  has  the  characteristic  odour  of  iso- 
nitrils  (m.  p.  118—119°). 

Benzophenyl  carbamate,  PhC0.C6H,.NH.C00Et  (m.  p.  189°),  and 
benzophenylthiocarbamide  (m.  p.  166°)  were  obtained  by  the  usual 
reactions,  and  crystallise  in  large  brilliant  plates. 

By  treatment  with  nitrous  acid,  benzoylaniline  is  converted  into  a 
benzophenol,  identical  with  that  obtained  from  phenol.      Dehydrating 

agents  convert  it  into  benzophenylnitrile,  C6H4/_ !^CPh,  (m.  p.  118°). 

Benzoylbenzoic  acid,  PhCO.C6H4.COOH,  is  formed  by  the  action  of 
benzoic  chloride  on  benzoic  anhydride  ;  it  melts  at  160°,  and  is  soluble 
in  hot  water.  When  heated  with  soda-lime,  it  is  split  up  into  benzene 
and  carbonic  anhydride;  fused  with  potash,  it  yields  only  benzoic  acid; 
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it  is  identical  with  the  metabenzojlbenzoic  acid  of  Ador  (^Ber.,  13, 
320). 

Like  chlorine  and  nitric  acid,  benzoic  chloride  forms  with  phenol 
and  aniline  para-compoands,  whilst  a  meta-componnd  is  obtained  from 
benzoic  acid.  J.  K.  C. 

Resorcyanin.  By  W.  Schmidt  (J.  pr.  Chem.  [2],  26,  81—83).— 
By  hoatinpr  resorcinol  (1  part),  ethyl  acetoacetate  (1  part),  and  zinc 
chloride  (2  parts),  for  15 — 20  minutes,  a  considerably  larger  yield  of 
resorcyanin  is  obtained  than  by  Wittenberg's  method  of  heating  resor. 
ciiiol  with  zinc  chloride  and  citric  acid.  By  substituting  sulphoric 
acid  for  zinc  chloride,  the  reaction  goes  on  still  more  readily. 

A.  J.  G. 

Chlorine  and  Bromine  Derivatives  of  Ouinone.  By  S.  Lett 
and  G.  Schultz  (Anualru,  210,  1.S3— H".!).— F.  Wohler  (Arnuden^  61, 
155)  showed  that  by  tlie  action  of  concent nitod  hydrochloric  acid  on 
quinone,  chloroquinol  is  produced ;  all  attempts,  however,  to  replace 
another^tom  of  hydrogen  in  this  manner  failed.  The  reaction,  ac> 
cording  to  Wichclhaus,  consists  firstly  in  the  oxidation  of  the  acid  by 
the  quinone  and  production  of  free  chlorine,  which  then  reacts  on  the 
quinol.  On  repeating  the  experiments  with  a  view  of  obtaining 
further  substitution,  it  was  found  that  the  chlorinated  qninones  g^ve 
the  same  reaction  with  hydrochloric  acid  that  quinone  does,  although 
not  quite  so  easily.  The  monochloroquinol  was  obtained  by  dissolv- 
ing quinone  in  concentrated  hydrochloric  acid;  it  was  then  oxidised 
to  monochlorquinone.  The  latter  by  further  treatment  with  hydro- 
chloric acid  was  converted  into  a  dichloroquinol,  which,  on  oxida- 
tion, gave  the  dichloroquinone  produced  by  the  action  of  chlorine  on 
quinone.  The  constitution  of  this  body,  termed  by  the  authors  a-di- 
chloroqninone,  was  determined.  On  treating  the  |3-dichIoroquinone, 
obtained  from  trichlorophenol  with  hydrochloric  acid,  it  yielded  the 
same  trichloroquinol  as  the  a-compound.  By  oxidation  and  further 
treatment  with  hydrochloric  acid,  teti-achloroquinone  may  be  obtained. 

Monochloroquinol  is  best  prepared  by  passing  a  current  of  dry  hydro- 
chloric acid  gas  into  a  solution  of  quinone  in  chloroform;  it  forms 
colourless,  transparent,  monosymmetric  crystals  melting  at  106°,  and 
boiling  with  very  slight  decomposition  at  263°,  soluble  in  water,  alco- 
hol, and  ether.  When  heated  with  phthalic  anhydride  and  sulphuric 
acid  it  yields  a  chlorinated  quinizarin.  The  diacetyl-compoand,  pre- 
pared in  the  usual  way,  melts  at  72°  and  crystallises  in  prisms  belong- 
ing to  the  asymmetric  system.  The(^t6e?J20J/Z-compound  melts  at  130°. 
Attempts  to  introduce  iodine,  cyanogen,  and  fluorine  into  the  quinone 
group  in  the  same  way  as  chlorine  failed. 

Monochloroquin-one  is  obtained  on  adding  potassium  dichix>mate  and 
sulphuric  acid  to  an  aqueous  solution  of  the  chloroquinol,  the  mix- 
ture being  cooled  by  ice ;  a  small  quantity  of  dichloroquinone  is 
formed  at  the  same  time.  Monochloroquinone  forms  reddish  rhombic 
crystals,  melting  at  57°,  and  agrees  entirely  in  its  properties  with  the 
quinone  obtained  by  Theodor. 

a-Bichloroquinol,  prepared  by  the  action  of  concentrated  hydro- 
chloric acid  on  the  above,  is  obtained  in  long  needles  (m.  p.  166°). 

VOL.  XLII.  2   TO 
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Its  diacetyl-coTirpouiid  crystallises  in  needles  (m.  p.  141°)  belonging  to 
the  monosymmetric  system. 

a-Bichloroquiiione,  C6H2O2CI2  [0  :  0  :  CI :  CI  =  1  :  4  :  2  :  5],  is  easily 
obtained  by  adding  a  few  drops  of  concentrated  nitric  acid  to  the 
aqueous  solution  of  the  corresponding  quinol  ;  it  forms  monosymme- 
tric crystals,  melting  at  159°.  That  its  constitution  is  that  given 
above  is  proved  by  its  formation  from  amidoparadichlorobenzene  by 
oxidation. 

By  the  further  action  of  concentrated  hydrochloric  acid,  trichloro- 
quinol  'i»  iormed ;  the  dibensoyl-corapound  of  this  body  melts  at  174°. 
Trichloroquinone  is  not  soluble  in  concentrated  hydrochloric  acid,  but 
on  long  boiling  it  is  converted  into  flakes  of  tetrachlorquinol,  which 
crystallise  from  its  solutionin  benzol  in  monosymmetric  prisms ;  its 
dibeyizoijl-covapon-nd  melts  at  233°. 

Dibromoquinone,  obtained  by  the  oxidation  of  tribromophenol  with 
nitric  acid,  forms  brilliant  yellow  plates,  melting  at  122''.  On  oxida- 
tion with  chromic  acid,  tribromophenol  yields  bromanil. 

Monochloromonobwmoquinone  is  fonned  by  heating  monochloro- 
quinone  with  concentrated  hydrobromic  acid ;  trichlorobromoquinol 
is  also  obtained  in  a  similar  way  from  trichloroquinone  ;  it  melts  at 
229°,  and  crystallises  in  the  monosymmetric  system.  The  quinone 
obtained  by  oxidation  witli  nitric  acid,  forms  yellow  crystals,  which, 
sublime  before  melting,  and  are  monosymmetric.  J.  K.  C. 

Action  of  Ammonia  and  Ammonia  Bases  on  Chlorinated 
Quinones.  By  H.  v.  Knapp  and  Gr.  Schultz  (Annalen,  210,  164 — 
lyi). — After  giving  at  some  length  a  historical  sketch  of  the  dis- 
coveries and  theories  published  with  reference  to  ammoniated  chloro- 
quinones,  the  authors  show  that  the  theories  of  Hofmann  and 
Wichelhaus  with  respect  to  the  constitution  of  these  bodies  are  most 
in  accordance  with  known  facts,  and  proceed  to  test  the  correctness  of 
these  views  by  an  examination  of  the  reduction-products  of  these 
bodies.  Hofmann's  formula  for  chloranilanilide,  for  instance,  is 
Oj  I  C6Cl2(NHPh)2,  and  this  on  reduction  would  yield — 

C6Cl2(OH)2(NHPh)2; 

whilst  if  chloranilanilide  were  expressed  by  the  formula — 

C6Cl2H2(ONPh)2 

(Wichelhaus),  it  would  yield  on  reduction  dichloroquinol  and  aniline 
or  hydrazobenzene,  or  benzidine  and  /3-diamidodiphenyl.  The  experi- 
ments made  were  found  to  confirm  Hofmann's  theory  completely.  The 
chlorinated  quinones  were  obtained  by  the  well  known  methods.  With 
benzoquinone  the  reactions  of  ammonia  and  amines  were  only  qualita- 
tively studied ;  compoands  were  formed  by  ammonia,  aniline,  ortho- 
toluidine,  and  monacetylbenzidine.  By  the  action  of  orthotoluidine, 
a  body  was  obtained  in  brownish-yellow  crystals,  soluble  in  alcohol, 
and  in  sulphuric  acid  with  a  red- violet  colour  ;  whilst  the  compound 
obtained  from  acetylbenzidine  and  quinone,  gave  a  blue  solution  in 
sulphuric  acid. 

Trichloroquinone    introduced    into    alcoholic    ammonia    dissolves. 
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forming  a  dark  solution,  from  whicli  a  brown  substance  separates.  On 
redissolving  and  treatment  with  a  little  caustic  potash,  it  may  be 
obtained  in  carmine-red  needles  ;  the  yield  was,  however,  too  small 
for  a  systematic  investigation  of  this  substance.  With  aniline,  tri- 
chloroquinone  yields  a  body  in  thin  plates,  having  the  constitution  of 
a  monochlorodianilidoquinone,  and  converted  by  reduction  with 
stannous  chloride  into  the  corresponding  quinol,  thus  proving  the 
correctness  of  Hofmann's  theory.  Compounds  were  also  obtained 
with  trichloroquinone  and  ortho-  and  para-toluidine  and  other  amines, 
but  were  only  examined  qualitatively. 

Chloranil,  as  was  shown  by  Laurent  (Anvalen,  52,  347)>  when 
treated  with  alcoholic  ammonia,  yields  chloranilamide-  at  first  in 
brownish  needles,  which,  on  purification  with  weak  potash,  give  a 
violet  solution.  A  concentrated  solution  of  stannous  chloride  in 
hydrochloric  acid  reduces  it  to  dichlorodiamidoqninol,  which  is  very 
soluble  in  water,  and  in  this  state  is  easily  oxidised  to  the  quinone. 
Both  these  bodies  are  strongly  attacked  by  nitrous  and  nitric  acids; 
chloropicrin,  and  in  the  latter  case  also  oxalic  acid  being  formed. 

With  aniline,  chloranil  is  converted  into  dichlorodianilidoquinone, 
soluble  in  sulphuric  acid  with  blue  colour  ;  on  treatment  with  stannous 
chloride  the  corresponding  quinol  is  formed,  which  is  easily  reoxidised 
to  quinone  by  ferric  chloride. 

Trichlorotoluquinone  appears  to  behave  in  the  same  way  as  its  ben- 
zene homologue.  Dichloronaphthaquinone  gives  copper-red  needles  of 
monochloroanilidonaphthaquinone  (m.  p.  202°).  On  reduction  with 
stannous  chloride,  the  corresponding  quinol  is  obtained  in  reddish 
crystals  (m.  p.  170 — 171°).  The  diacetyl-componnd  of  this  quinol 
melts  at  168—169".  J.  K.  C. 

Condensation  of  Ketones  with  Aldehydes.  By  L.  Claisen 
and  A.  CLAPAEi:DE  (Ber.,  14,  2460 — 20G8). — This  paper  is  a  con- 
tinuation of  a  former  communication  (Abstr.,  1881,  422 — 423). 
DihenzyJidene-acetotie  or  cinnamone,  CO(CH  I  CHPh)o,  is  also  ob- 
tained as  a  I'ed-brown  mass,  when  40  parts  glacial  acetic  and  30  parts 
sulphuric  acid  are  dropped  into  a  mixture  of  20  parts  benzaldehyde 
with  6  parts  acetone,  the  whole  being  allowed  to  remain  in  the  cold, 
and  after  6 — 8  hours  poured  into  iced  water  ;  it  is  purified  by  washing 
w^ith  soda-solution,  and  recrystallising  from  boiling  ether.  Small 
quantities  are  formed  when  a  mixture  of  benzaldehyde  and  acetone  is 
digested  for  some  time  with  dilute  soda-solution,  and  further  the 
body  obtained  by  Schmidt  (Abstr.,  1881,  889)  is  this  substance.  The 
crystals  are  monoclinic  (measured  by  Bodewig).  Dibenzylidene- 
acetone  is  decomposed  when  heated,  yielding  a  distillate  ha%ring  the 
odour  of  a  hydrocarbon.  On  adding  bromine  to  the  chloroform  solu- 
tion of  the  ketone,  a  precipitate  is  obtained  consisting  of  small  white 
needles  (m.  p.  206 — 208°)  of  dibenzylidene-acetone  tetrabromide, 
Ci7Hi40Br4,  sparingly  soluble  in  chloroform  and  alcohol.  Beiizylidene 
acetone,  CHPh  '.  CH.COMe,  is  best  prepared  when  a  mixture  of 
benzaldehyde  and  acetone  in  molecular  proportions  with  double  this 
proportion  of  acetic  anhydride  and  a  little  zinc  chloride  is  heated  for 
8 — 10  hours  in  a  steam-bath.      The  product  is  then  washed  with 

2  m  2 
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■water,  the  portion  boiling  below  200°  distilled  off,  and  the  residue 
distilled  in  a  vacuum.  It  forms  a  pale  yellow  pleasant-smelling  thick 
oil,  which  will  remain  fluid  for  a  long  time  if  a  trace  of  impurity  is 
present,  but  if  pure,  solidifies  to  a  beautiful,  almost  colourless,  crystal- 
line mass  of  very  brilliant  thick  tables  (m.  p.  41 — 42°,  b.  p.  260 — 262°, 
thermometer  entirely  in  vapour).  It  is  easily  soluble  in  alcohol, 
ether,  benzene,  and  chloroform,  still  more  so  in  warm  petroleum, 
from  which  it  separates  partly  as  an  oil  and  partly  crystalline.  Its  solu- 
tion in  sulphuric  acid  is  of  the  same  orange-red  colour  as  the  dibenzy- 
lidene-acetone,  and  the  colour  disappears  on  the  addition  of  water.  By 
treating  the  solution  with  1  mol.  bromiue,  a  dibrnmide,  CioHioOBrz,  is 
formed,  soluble  in  chloroform  and  in  hot  alcohol,  from  which  solution 
it  crystallises  in  short  colourless  needles  (m.  p.  124 — 125°,  but  soon 
after  decomposes,  turning  brown  and  giving  off  gas).  This  body  is 
identical  with  Engler  and  Leist's  acetocinnamone  obtained  by  distil- 
ling cinnamie  acid  with  calcium  acetate  (Ber.,  6,  255),  the  difference  in 
properties  being  due  to  impurity. 

A  mixture  of  acetophenone  and  benzaldehyde  in  molecular  pro- 
portions, when  saturated  with  hydrochloric  acid  gas  in  the  cold, 
solidifies  in  about  12  hours  to  a  compact  yellow-brown  crystalline 
mass  (leaflets).  After  a  few  days,  it  is  heated  on  a  water-bath,  left  to 
solidify,  and  then  dissolved  in  petroleum.  Benzylidene  'phenyl  ketone, 
CHPh  '.  CH.COPh,  crystallises  out  on  cooling  in  long  broad  pale- 
yellow  transparent  prisms,  or  when  the  solution  is  slowly  evaporated 
in  well-formed  .thick  hexagonal  tables  (m.  p.  57 — 58°,  rhombic, 
measured  by  Lehmann) ;  on  keeping,  they  gradually  become  dim  and 
opaque  without  altering.  It  boils  at  345 — 348°  (uncorr.),  and  distils 
without  decomposition.  Chloroform,  ether,  carbon  bisulphide,  and 
benzene  dissolve  it  easily,  cold  alcohol  only  slightly,  and  petroleum 
very  sparingly.  It  can  also  be  prepared  by  the  method  described 
above  with  sulphuric  acid,  the  mixture  of  benzaldehyde  and  aceto- 
phenone being  diluted  with  glacial  acetic  acid ;  it  is  likewise  formed 
by  heating  the  mixture  for  some  time  with  acetic  anhydride  at  160 — 
170°.  The  dibromide,  CisHr^OBrz,  forms  colourless  short  prisms 
(m.p.  156 — 157°),  easily  soluble  in  hot  and  sparingly  in  cold  alcohol. 
The  hydrochloric  acid  compound — 

CHPhCl.CH2.COPh  or  CH2Ph.CHCl.COPh, 

is  prepared  as  above  described,  the  crystalline  mass  being  dissolved 
directly  in  boiling  alcohol ;  on  cooling,  it  sets  to  a  crystalline  magma  of 
white  leaflets  of  the  compound.  It  crystallises  from  ether  in  colour- 
less rhombic  leaflets,  which,  when  heated  quickly,  melt  at  119 — 120°, 
and  when  slowly  heated,  at  110 — 112°;  at  this  point  it  gives  off  hydro- 
chloric acid,  and  changes  to  non-chlorinated  ketone.  It  is  very  sparingly 
soluble  in  cold,  somewhat  more  so  in  boiling  alcohol  and  ether.  By 
oxidation  with  dilute  nitric  acid,  benzylidene  phenyl  ketone  yields 
benzoic  and  benzoylformic  acids.  When  heated  with  hydrochloric 
acid  (sp.gr.  1"12)  for  some  hours  at  180 — 200°,  it  breaks  up  into 
benzaldehyde  and  acetophenone,  and  with  hydriodic  acid  and  amor- 
phous phosphorus  it  forms  dibeuzylmethane  (b.  p.  290 — 295°),  and  a 
small  quantity  of  an  oil  of  high  boiling  point.    With  hydrochloric  acid 
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gas,  acetone  and  aldehyde  give  mixed  products,  with  acetone  and 
chloral  anhydride  no  change  takes  place,  acetone  and  salicylic  anhy- 
dride yield  resinous  and  uninviting  bodies,  and  acetone  and  furfur- 
aldehyde  also  no  condensation-products.  D.  A.  L. 

Action  of  Acetone  on  Furfuraldehyde  and  on  Benzaldehyde 
in  the  Presence  of  Alkaline  Solutions.  By  L.  Claisen  {Ber., 
14,  2468—2471). —  The  results  of  the  experiments  obtained  with  benz- 
aldehyde and  acetone  (p.  1511),  support  the  conclusion  that  the  re- 
sidual aldehyde  groups,  i.e.,  aldehydes  from  which  the  atom  of  oxygen 
has  been  removed,  can  combine  only  with  those  methyl-  (and  probably 
also  methylene-)  groups  that  are  directly  connected  with  carbonyl. 
Schmidt's  results  (Abstr.,  1881,  889)  point  to  quite  another  conclusion, 
but  as  his  bodies  have  some  very  surprising  properties,  for  example,  the 
body  CjiHioOa  has  the  low  b.  p.  229°,  whilst  it  has  been  shown  that  the 
bodies  CioHmO  and  CuHnO  boil  respectively  at  261°  and  345°,  the 
author  has  repeated  the  experiments  with  the  following  results: — 

Action  of  Dilute  Soda-solution  on  a  Mixture  of  Acetone  and  Furfnr- 
aldelnjde. — The  furfuraldehyde,  acetone,  water,  and  dilate  soda  solu- 
tion were  mixed  in  the  proportions  given  by  Schmidt,  and  after 
remaining  24  hours  at  the  ordinary  tempei-ature,  during  which  time  an 
oil  separated  out,  the  product  was  exhausted  with  ether,  the  ether 
distilled  ofF,  and  the  thick  yellow  liquid  residue  fractionally  distilled 
under  reduced  pressure.  An  oil  passed  over  boiling  constantly  at  185 
— 137°  under  33 — 34  mm.  pressure ;  the  brown  very  viscid  residue 
after  some  time  solidified  to  a  radiating  crystalline  mass,  consisting 
partially  of  difurfurylideneacetone.  The  distillate  gave  numbers  (car- 
bon differing  2"5  per  cent,  from  Schmidt's)  for  the  formula  CnH^Oi, 
which  is  monofuifarylidene  acetone,  C4H3O.CH  '.  CH.COMe;  it  soon 
solidifies  to  a  compact  prismatic  crystalline  ma-ss  (m.  p.  39 — 40°), 
which  gradually  turns  brown  in  the  air,  and  then  has  a  much  stronger 
odour  of  furfuraldehyde  than  the  freshly  prepared  substance.  It  dis- 
solves easily  in  alcohol,  ether,  and  chloroform,  but  less  easily  in  light 
petroleum,  from  which  it  is  deposited  in  colourless  crystals.  It  dis- 
solves in  acetic  (or  benzoic)  chloride  with  a  pale  red  colour,  which 
changes  to  green  slowly  or  quickly  when  warmed,  and  disappears  on 
adding  water.  With  sulphuric  acid,  traces  of  the  substance  give  rise 
to  a  yellowish-brown  coloration,  which  turns  to  a  deep  dark  wine-red 
on  applying  heat. 

In  the  same  manner  the  analogous  experiment  with  benzaldehyde 
produced  dihenzylidene  acetone,  CnHuO,  and  in  larger  quantities 
monobenzylideae  acetone.  The  latter  by  the  further  action  of  benz- 
aldehyde and  dilute  soda  (to  7  parts  of  substance  dissolved  in  150 
parts  alcohol  and  200  parts  of  water,  5  parts  of  benzaldehyde,  and 
20  parts  10  per  cent,  soda  solution)  is  easily  converted  into  the 
dibenzylidene-derivative.  By  replacing  the  benzaldehyde  in  this  ex- 
periment by  furfuraldehyde,  benzylidene  furfur ylidene  ketone  is  obtained. 
It  will  be  seen,  therefore,  that  the  action  of  alkalis  on  mixtures  of 
acetone  and  aldehydes  is  analogous  to  that  of  other  condensation; 
agents.  D.  A.  L. 
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Benzoic  Bromide.  By  L.  Claisen  (Ber.,  14,  2473—2476).— 
There  being  no  efficient  method  for  preparing  this  body,  the  author 
has  adopted  the  following : — Finely  powdered  (fused)  benzoic  acid 
(3  mols.)  and  phosphorus  tribromide  (2  naols.)  are  warmed  and 
digested  together  in  a  flask  with  reflex  condenser ;  after  a  quarter  of 
an  hour's  heating  the  mixture  is  distilled  in  a  vacuum,  and  the  distil- 
late rectified  at  ordinary  pressure.  Prom  500  grams  of  benzoic  acid, 
400  grams  of  bromide  are  obtained.  Benzoic  bromide  is  a  colourless 
pungent  liquid  (b.  p.  218 — 219°,  thermometer  entirely  in  vapour, 
and  sp.gr.  1-5700  at  15°).  On  cooling  it  to  —  24°,  it  solidifies  to  a 
white  prismatic  compact  crystalline  mass  (m.  p.  about  0°).  In  its 
behaviour,  it  resembles  benzoic  chloride,  but  is  more  easily  decom- 
jDosed. 

"  Benzoic  bromide,"  prepared  by  Liebig  and  Wohler's  method  by 
the  action  of  bromine  on  benzaldehyde,  or  by  Paterno's  method  with 
bromine  and  ethyl  J^enzoate,  is  not  this  body,  but  a  compound  of  the 
formula  CHPhBr.BzO,  henzylidene  bramobensoate.  The  author  has 
prepared  some  of  it  by  mixing  equivalent  quantities  of  benzaldehyde 
and  benzoic  bromide  in  a  stoppered  bottle  ;  the  temperature  soon 
rises  to  40°,  and  after  some  days  the  whole  solidifies.  Recrystallised 
from  boiling  light  petroleum,  it  forms  thick  short  tabular  prisms 
(m.  p.  69 — 70°),  soluble  in  ether,  alcohol,  glacial  acetic  acid,  and 
chloroform  :  it  is  unstable,  and  in  the  air  soon  becomes  dull,  begins  to 
fume  and  to  smell  of  benzaldehyde  and  benzoic  bromide,  whilst  the 
melting  point  rises  to  120°.  Even  in  the  desiccator,  it  rapidly  under- 
goes decomposition,  and  can  only  be  preserved  under  petroleum  in  a 
good  stoppered  bottle.  By  distillation,  it  is  broken  up  into  its  com- 
ponents, which  after  some  time  again  unite  to  form  the  double 
compound. 

Benzoic  bromide  seems  to  combine  easily  with  aldehydes  and 
ketones,  especially  with  acetone,  for  as  soon  as  the  two  are  mixed  they 
solidify  to  a  crystalline  mass.  An  attempt  to  combine  the  bromide 
with  unsaturated  hydrocarbon-compounds  gave  negative  results. 

D.  A.  L. 

Aromatic  Substances  in  the  Animal  Body.     By  E.  Baumann 

(Zeits..Phys.  Chem.,  4,  304—322). — The  author  believes  the  hydro- 
paracoumaric  acid  obtained  by  the  putrefaction  of  tyrosine  to  be 
identical  with  that  already  known.  Its  alkaline,  bai'ium,  and  calcium 
salts  are  readily  soluble  in  water.  The  zinc  salt  is  nearly  insoluble,  and 
is  precipitated  in  the  crystalline  form  on  adding  zinc  sulphate  to  a 
solution  of  the  ammonium  salt.  The  copper  compound  is  also  nearly 
insoluble  ;  both  bodies  contain  2  mols.  of  water  of  crystallisation.  The 
author  was  successful  in  obtaining  the  acid  in  the  crystalline  form  from 
half  a  litre  of  fresh  pus.  Parahydroxyphenylacetic  acid  was  obtained 
from  240  litres  of  human  urine,  but  only  traces  of  hydroparacoumaric 
acid. 

The  decomposition-products  of  hydroparacoumaric  acid  were  found 
to  be  parahydroxyphenylacetic  acid,  phenol,  and  paracresol. 

By  fusing  tyrosine  with  potash,  parahydroxybenzoic  acid  alone  was 
obtained.  *  W.  N. 
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Aromatic  Hydroxy-  and  Amido-acids.  Bj  J.  PlOschl  (Per.,  14, 
1316). — CuminglycoUic  or  phenylpropylglycollic  acid, 

CPh(C3H0(OH).COOH, 

which  Raab  obtained,  with  some  difl&culty,  by  treating  cumene  with 
hydrocyanic  and  hydrochloric  acid,  is  more  readily  prepared  by  adding 
fuming  hydrochloric  acid,  with  constant  stirring,  to  an  ice-cold 
ethereal  solution  of  cumic  aldehyde  mixed  with  pulverised  potassium 
cyanide,  decanting  the  ethereal  solution  of  the  resulting  cyanhydrin ; 
and,  after  the  ether  has  evaporated,  f)ouring  the  remaining  oil  into 
fuming  hydrochloric  acid,  which  dissolves  it,  and  leaving  the  solution 
for  a  day  or  two  in  a  moderately  warm  place.  It  then  becomes  quite 
solid,  from  separation  of  sal-ammoniac  and  tlie  acid  formed  by  the 
reaction ;  and  on  diluting  with  water  and  distilling  with  steam,  the 
impurities  of  the  cumic  aldehyde  (comic  acid  and  cymene)  pass  over, 
while  the  cuminglycollic  acid  remains  in  the  retort,  together  with  a 
little  resin,  and  separates  in  large  quantity  on  cooling.  It  may  be 
purified  by  dissolving  it  in  sodium  carbonate,  evaporating  to  dryness, 
and  exhausting  the  residue  with  cold  water,  whereupon  nearly  all  the 
resin  is  left  behind,  and  the  pure  acid  may  be  separated  by  super- 
saturation  with  hydrochloric  acid.  Cuminglycollic  acid  melts  at 
158'',  dissolves  readily  in  alcohol  and  ether,  less  easily  in  water. 

Cuminamidacetic  acid,  CioHu(NHj).COOH,  the  analogue  of  the  pre- 
ceding acid,  is  prepared  by  treating  the  corresponding  hydramide 
with  hydrocyanic  acid,  decomposing  the  resulting  di-imidonitril  with 
hydrochloric  acid  and  water — whereby  cumic  aldehyde  and  cum- 
amidonitril  are  obtained — and  converting  the  latter  into  the  amido- 
acid.  Cuminamidacetic  acid  melts,  with  decomposition,  at  197°,  dis- 
solves sparingly  in  cold,  more  freely  in  hot  water,  but  is  insoluble  in 
alcohol  and  in  ether.  It  unites  with  1  mol.  hydrochloric  acid,  and 
forms  a  crystallised  copper  salt. 

Salicylgly collie  acid,  OH.CHPh.COOH,  is  prepared  from  salicyl- 
aldehyde  in  a  similar  manner,  but  with  certain  modifications,  for 
which  the  original  paper  must  be  consulted.  It  may  be  extracted 
from  the  aqueous  solution  by  ether,  and  remains,  even  after  prolonged 
sojourn  over  sulphuric  acid,  in  the  form  of  a  syrup.  On  redissolving 
it  in  water  and  agitating  with  animal  charcoal,  it  is  obtained  in  the 
form  of  a  strongly  acid,  pale  sulphur-yellow  solution,  which,  when 
saturated  with  carbonate  of  calcium  or  zinc,  forms  easily  soluble  crys- 
tallisable  salts.  If  the  origmal  aqueous  solution  of  the  acid  be  not 
completely  exhausted  with  ether,  it  leaves  on  evaporation,  together 
with  sal-ammoniac,  a  brown  oil,  which  on  drying  solidifies  to  a  crys- 
line  cake  consisting  of  salicylglycollic  anhydride,  C6H4.CH(OH).COO. 


H.  W. 

Azophthalic  Acid.  By  A.  Claus  and  0.  May  {Ber.,  14,  1330— 
13o3). — To  prepare  this  acid,  sodium-amalgam  from  60  g.  sodium 
and  4  kg.  mercury  is  gradually  added  with  brisk  agitation  to  a  cooled 
and  slightly  alkaline  solution  of  nitrophthalic  acid  in  dilute  soda-ley, 
and  after  the  whole  has  been  added,  the  liquid,'  which  has  assumed  a 
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red-brown  colour,  is  warmed  for  some  time  on  the  water-bath  till 
bubbles  of  hydrogen  begin  to  escape.  The  solution  concentrated  to  a 
syrup  and  left  at  rest,  deposits  the  sodium  azophthalate  in  fine 
crystals,  easily  purified  by  repeated  crystallisation  from  a  small 
quantity  of  water.  The  free  acid  is  obtained  by  treating  the  sodium 
salt  with  hydrochloric,  sulphuric  acid,  &c.,  in  the  form  of  a  loose 
golden-yellow  precipitate,  which  in  this  form  is  moderately  soluble  in 
water.  When  dry,  it  forms  a  fine  powder  of  pure  yellow  colour, 
soluble  in  a  large  quantity  of  boiling  water,  from  which  the  acid  is 
deposited  on  slow  cooling,  partly  in  small  needle-shaped  crystals.  Its 
aqneoas  solutions  have  a  strongly  acid  reaction.  In  ether  and  alcohol 
it  is  not  more  soluble  than  in  water.  When  heated,  it  turns  brown  at 
about  220°,  begins  to  melt  at  230°,  and  melts  completely,  with  rapid 
decomposition,  at  250°.  By  very  cautiously  heating  small  quantities 
of  the  dry  acid  to  140 — 150°,  a  sublimate  is  obtained,  having  the 
form  of  yellowish-white  slender  needles.  Sodium  azophthalate, 
CieHeNaOtjNai  +  IOH2O,  forms  large  yellowish-red  crystals,  which 
appear  to  be  combinations  of  two  monoclinic  prisms,  and  exhibit  a 
strong  dichro'ism ;  they  effloresce  at  ordinary  temperature,  and  give 
off  all  their  water  at  110°.  The  anhydrous  salt  is  very  hygroscopic; 
the  crystallised  salt  is  extremely  soluble  in  water.  The  potassium  salt, 
CisHeNjOsKi  +  6H2O,  crystallises  in  long  slender  needles,  mostly 
united  in  dense  tufts,  having  a  brown  colour  and  splendid  metallic 
lustre ;  they  deliquesce  in  moist  air,  and  give  off  all  their  water  at 
110°.  Acid  azophthalates  of  the  alkali-metals  have  hitherto  been 
obtained  only  in  small  crystals  of  uncertain  composition.  The  normal 
ammonium  salt,  obtained  by  repeated  addition  of  ammonia  to  an 
evaporating  solution  of  the  acid  in  excess  of  ammonia,  is  a  brown 
resinous  mass.  The  silver  salt  is  obtained  as  a  yellow  pulverulent 
anhydrous  precipitate,  insoluble  in  water,  not  much  altered  by  light, 
detonating  slightly  when  heated.  The  magnesium  salt,  Ci6H6N20sMg2 
+  I8H2O,  crystallises  readily  in  groups  of  large  yellowish-red  ciystals, 
permanent  in  the  air,  moderately  soluble  in  water.  The  barium  salt  is 
a  yellowish  pulverulent  anhydrous  precipitate,  insoluble  in  water. 

By  dry  distillation  of  a  mixture  of  calcium  azophthalate  with  lime, 
azophenylene  is  obtained,  together  with  a  number  of  other  pro- 
ducts, mostly  of  oily  consistence.  By  heating  with  tin  and  hydro- 
chloric acid  or  with  stannous  chloride,  azophthalic  acid  is  easily 
converted  into  a  new  acid,  probably  benzidine- tetracarboxy lie  acid. 

H.  W. 

Azobenzenesulphonic  Acids.  By  H.  Limpricht  (Ber.,  14, 
1356 — 1359). — Two  of  these  acids  (a  and  8)  are  obtained  by  gradually 
adding  azobenzene  to  5 — 8  pts.  fuming  sulphuric  acid,  heated  in  an 
oil-bath  to  130°,  continuing  the  heating  at  150 — 170^  for  about  two 
hours — avoiding  evolution  of  sulphurous  anhydride — and  pouring  the 
thick  oily  mass  into  water.  The  liquid  is  then  neutralised  with  slaked 
lime,  strained  and  evaporated  ;  the  calcium  salt  which  separates  is  con- 
verted into  potassium  salt,  and  the  latter  is  resolved  by  repeated  crys- 
tallisation into  the  salts  of  the  two  isomeric  acids.  The  properties  of 
these  acids  and  their  salts  are  as  follows  : — 
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OL. 

CnHHN2(S03H)„2H,0  (dried 
over  oil  of  vitriol).  Concentric 
groups  of  red  deliquescent  needles. 

CuH«N2(S03K)2,2iH,0  (air- 
dry).  Rather  larj^e  red  prisms, 
often  concentrically  grouped  or 
united  in  crusts.  Easily  soluble 
in  hot,  sparingly  soluble  in  cold 
wnter. 

CuH,N2(S03)2Ba  (anhydr.) 
Crystalline  precipitate,  or  from 
dilute  solution,  rosettes  of  micro- 
scopic needles ;  nearly  insoluble 
in  water. 

CnH,Nj(S03)2Ca  (anhydr.) 
Crystalline,  yellow-red  precipi- 
tate ;  slowly  separating  in  crusts 
from  hot  solution. 

CuH,No(S03)2Pb,H,0,  or  an- 
hydr.  Precipitate  crystallising 
from  hot  water,  in  warty  groups 
of  BvaaW  deep  red  prisms. 

Ci,H8N2(S03)2Cu,6H,0.  Ro- 
settes of  brown  crystalline  laminae ; 
sparingly  soluble  in  cold,  easily  in 
hot  water. 

CnHHN,(S03Ag),  (anhydr.) 
Precipitate,  crystallising  from  hot 
water  in  crusts  of  dark  red  no- 
dules. 

Chloride,  CnH8N'2(S02Cl)2. 

Crystallises  from  hot  ether  or 
benzene,  in  short  broad,  brown- 
red  needles ;  m.  p.  220—222°. 

Amide,  CnH»N2(S02NH2)o.  Ob- 
tained by  prolonged  heating  of  the 
chloride  with  ammonia.  Thin, 
reddish-yellow  laminae  or  needles, 
dissolving  with  difficulty  in  hot 
water,  with  moderate  facility  in 
boiling  alcohol,  and  not  melting  at 
300°. 

OL-Hydrazohenzenesulplionic  acid,  Ci2HioNo(S03H)2,2HnO  (?).  A  hot 
concentrated  solution  of  potassium  azobenzenesulphonate,  mixed  with 
stannous  chloride,  deposits  this  acid  on  cooling  in  white  crystals ;  and 
on  evaporating  the  mother-liquor,  coloured  crystals  of  the  same  acid 
are  obtained,  which  may  be  purified  by  crystallisation  from  hot  water, 


p. 

Obtained  from  the  Ag  salt  by 
precipitation  with  HCl,  or  from 
the  chloride  by  heating  with  wat«r. 
TJucrystallisable  syrup. 

C,,H»N2(S03K),,2iH,0.  Deep 
yellow  needles,  dissolving  in  water 
in  all  proportions  ;  must  therefore 
be  recrystallised  from  alcohol. 


Yellow  needles  ;  very  soluble  in 
hot,  somewhat  less  in  cold  water. 


Crusts  of  indistinct  crystals ; 
very  soluble  in  water,  less  soluble 
in  alcohol. 

From  concentrated  solution  of 
the  potassium  salt  with  lead 
nitrate,  as  a  yellow  crystalline 
precipitate  ;  easily  soluble  in  hot, 
less  in  cold  water. 


C„H8N2(S03Ag),,H20  (?)  Yel- 
low precipitate,  crystallising  from 
hot  water  in  yellow  laminae;  easily 
soluble  in  hot,  less  in  cold  water. 

Crystallises  from  benzene  in 
hard  warty  crystals;  from  alcohol 
or  ether  in  slender  red  needles ; 
m.  p.  123—125°. 

Sparingly  soluble  in  water, 
more  freely  in  alcohol,  and  crys- 
tallises from  the  latter  in  slender 
yellowish  needles,  often  grouped 
in  tufts ;  m.  p.  258°. 
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with  addition  of  animal  charcoal.  The  pure  crystals  are  transparent, 
colourless,  highly  lustrous  tablets,  sparingly  soluble  in  cold,  mure 
readily  in  hot  water;  nearly  insoluble  in  alcohol.  They  effloresce  on 
exposure  to  the  air,  become  coloured  at  200°,  and  carbonise  without 
tumefaction  at  a  higher  temperature. 

The  following  salts  have  been  examined:  Ci2HioN2(S03K)2,3H.20. 
Colourless,  silky,  efflorescent  needles. — CuHioN'2(S03)Ba,H,jO.  Colour- 
less, shining,  brittle,  efflorescent  needles,  easily  soluble  in  hot  water. — 
Ci2HioN2(S03)oPb  (anhydr.).  Tufts  of  yellowish  needles,  sparingly 
soluble  in  cold,  more  freely  in  hot  water.  A  silver  salt  is  obtained  by 
decomposing  the  ammonium  salt  with  silver  nitrate,  as  a  white  crys- 
talline precipitate,  decomposed  by  hot  water. 

When  the  hydrazo-acid  is  suspended  in  ice-cold  water  through 
which  a  stream  of  nitrous  gas  is  passed,  it  assumes  a  brownish  colour, 
and  after  pressing  between  filter-paper,  detonates  when  heated,  and 
gives  ofE  nitrogen  when  boiled  with  water. 

y9-Hydrazobenzene8ulphonic  acid  does  not  appear  to  be  formed  by 
the  action  of  stannous  chloride  on  the  potassium  salt  of  the  /J-azo- 
acid.  H.  W. 

Acid  Produced  by  the  Action  of  Hydrogen  Bromide  on  the 
Diazo- derivative  of  Hydrazobenzenesulphonic  Acid.  By  H. 
LiMPRicuT  (Bcr.,  14,  1359 — 13G1). — The  hydrazobenzenesulphonic 
acid,  SO3H.C6H4.NH.NH.C6H4.SO3H,  described  by  Mahrenholz,  Gilbert, 
and  Brunnemann  (Abstr.,  1880,  805 — 808),  yields,  when  treated  with 
nitrous  acid,  a  diazo-compound,  C12H10N4S2O8,  which  is  converted  by 
heating  with  water  into  a  phenolsulphonic  acid :  Ci2HioN2S208  + 
H2O  =  2[C6H4(OH).S03H]  +  2N2  +  0,  and  by  heating  with  highly 
concentrated  hydrobromic  acid  into  an  acid  having  the  composition  of 
a  bromobenzenesulphonic  acid, 

CUH10N2S2O8  -I-  2HBr  =  2(C6H4Br.S03H)  +  2N2  +  2H2O  +  0. 

The  diazo-compound  must  be  added  by  small  portions,  and  the  liquid 
then  gently  heated,  whereupon  it  gives  off  nitrogen,  becomes  deep  red, 
and  leaves  on  evaporation  a  dark-coloured  residue,  which  is  to  be  dis- 
solved in  water,  neutralised  with  lead  carbonate,  and  mixed  with 
alcohol,  to  remove  bromide  of  lead.  The  acid  separated  from  the 
lead  salt  by  hydrogen  sulphide  has  not  been  obtained  in  crystals ; 
neither  do  any  of  its  salts  appear  to  crystallise.  The  barium  salt, 
(C6H4Br.S03)2Ba,  obtained  by  neutralisation,  and  freed  from  an  admixed 
resinous  body  by  treatment  with  alcohol,  dries  up  to  a  gammy,  faintly 
yellowish  mass,  easily  soluble  in  water  and  in  alcohol.  The  potassium 
salt,  C6H4Br.S03K,  obtained  by  decomposing  the  barium  salt  with 
potassium  carbonate,  is  a  gummy  mass,  easily  soluble  in  water,  inso- 
luble in  absolute  alcohol.  The  chloride  is  a  white  mass,  hard  in  the 
cold,  softening  when  warmed,  melting  at  185 — 187°.  The  amide 
forms  tufts  of  needles,  melting  and  decomposing  at  225 — 230°. 

H.  W. 

Formation  of  Substituted  Imidodiglycollic  Acids  in  the 
Preparation  of  Paratolyl-  and  Phenyl-glycine.    By  P.  J.  Meyer 


ORGANIC  CHEMISTRY.  519 

(Ber.,  14,  1323 — 1326). — Para-tolyl-glycine  and  Para-tolyl-tmidodigly. 
cullic  acid.  Pti/a-tolyl-glycine,  which  Schwebel  first  obtained  by  the 
action  of  raonochloracetic  acid  on  jjaro-tolaidine  in  ethereal  solution 
(Abstr.,  1878,  302),  is  best  prepared  by  introducing  the  two  substances 
into  water,  without  addition  of  ether,  and  applying  heat  for  a  while. 
The  end  of  the  reaction  is  indicated  by  the  production  of  large  quanti- 
ties of  toluidine  hydrochloride,  and  the  cooled  solution  quickly  deposits 
nearly  the  whole  of  the  tolyl-glycine  in  crystals,  while  the  filtrate, 
after  standing  for  some  houi-s,  yields  another  body,  also  observed  by 
Schwebel,  who  regarded  it  as  or^Ao-tolyl-glycine,  attributing  its  forma- 
tion to  the  presence  of  oW/io-toluidine  in  the  commercial  toluidine 
which  he  used.  This  body  crystallises  in  small  shining  needles  and 
laminrc ;  dissolves  readily  in  water,  alcohol,  and  acids ;  reduces  silver 
salts  immediately  with  aid  of  heat,  slowly  in  the  cold ;  and  gives  with 
very  dilute  solutions  of  cupric  sulphate  the  emerald-green  coloration 
chai*acteristic  of  tolyl-  and  phenyl-glycine;  but  its  melting  point  lies 
between  118°  and  119°  (116°— 118  ,  Schwebel),  difiering,  therefore, 
considerably  from  that  of  orMo-tolylglycine,  which,  according  to  Staats 
(Abstr.,  1880,  387)  melts  at  150°.  It  is  decomposed  by  bases,  with 
separation  of  para-toluidine,  but  on  carefully  neutralising  the  alkaline 
liquid,  the  original  body  is  reproduced.  These  reactions  show  that  the 
body  in  question  is  a  salt  of  jt>ara-tolnidine,  isomeric  or  polymeric  with 
tolyl-glycine,  in  fact,  the  primary  tolyl-ammonium  salt  of  para-tolyl- 
imidodiglycollic  acid, 

COOH.CHj.N(C7H7).CH,.COONH3.C7Hv, 

a  composition  which  has  been  confirmed  by  the  analyses  of  the 
corresponding  copper  and  silver  salts.  Its  occurrence,  together  with 
tolyl-glycine,  is  precisely  analogous  to  that  of  imidodiglycollic  acid, 
together  with  glycine,  obst^rved  by  Heintz  (^Annaleii,  122,  257  and 
2(3i))  in  the  action  of  aqueous  ammonia  on  monochloracetic  acid. 

Ctipric  Tolyl-imidodiglycollate. — C7H7<^ptt'\,^^>-Cu,  obtained  by 

adding  the  toluidine  salt  to  a  hot  concentrated  solution  of  cupric  sul- 
phate, crystallises  in  small  green  needles,  very  ulightly  soluble  in  hot 
alcohol.  A  compound  of  silver  para-tolyl-imidodigly collate  with  nitric 
acid,  C7H7N(CH3.COOAg)2,HN03,  is  obtained  by  dissolving  the  tolui- 
dine salt  in  a  small  quantity  of  ammonia,  filtering  from  separated 
toluidine,  and  mixing  the  filtrate  with  silver  nitrate.  It  dissolves 
easily  in  excess  of  ammonia,  blackens  slowly  at  ordinary  temperatures, 
but  is  immediately  decomposed  when  heated. 

Fhenylglycine  and  FhenylamidodighjcoUic  Acid. — The  pheuylammo- 
nium  salt 'of  this  acid,  COOH.CHj.NPh.CHj.COONHsPh,  is  pre- 
pared, similarly  to  the  tolyl-ammonium  salt  above  described,  bj 
adding  2  mols.  aniline  and  1  mol.  chloracetic  acid  to  hot  water,  and 
boiling  for  some  time  ;  but  the  preparation  is  more  difficult,  on  account 
of  its  greater  solubility ;  but  by  fractional  crystallisation  of  the  still 
warm  solutions,  and  repeated  fractionation  of  the  later-separating  and 
lower-melting  crystallisations,  the  phenylammonium  salt  is  at  length 
obtained  in  white  needles,  having  a  faint  yellowish  tinge,  and  melting 
at  90°.     Like  the  toluidine  compounds,  it  dissolves  in  acids,  yields 
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aniline  when  treated  with  bases,  and  likewise  metallic  salts,  which, 
however,  have  not  been  analysed.  The  presence  of  this  body,  together 
with  phenyl- glycine,  may  perhaps  explain  the  difference  between  the 
melting  point  of  the  latter,  as  given  by  Michaelson  and  Lippmann  (1 10"'), 
and  by  the  author  (126—127°  ;  this  Journal,  1876,  1,  372). 

H.  W. 

Synthesis  of  Atrolactic  Acid  from  Acetophenone.  By  A. 
Spiegel  {Ber.,  14,  1352 — 1355). — A  mixture  of  acetophenone  and  its 
cyanhydrin,  CH3.C(0H)Ph.CN,  dissolves  in  hydrochloric  acid  saturated 
at  0°,  yielding  probably  in  the  first  instance  the  corresponding  amide, 
and  afterwards  atrolactic  acid,  C9H10O3,  which  therefore,  has  the 
constitution  CH3.C(0H)  Ph.COOH.  The  cyanhydrin  of  acetophenone  is 
therefore  identical  with  the  nitril  of  atrolactic  acid.  This  acid,  after 
crystallisation  from  water,  with  the  aid  of  animal  charcoal,  forms 
limpid  spiculae  or  scales,  which  become  dull  when  left  over  sulphuric 
acid,  and  give  off  ^  mol.  water  of  crystallisation  at  80 — 85°.  The  acid 
dried  over  sulphuric  acid  melts  at  89 — 91°;  that  dried  at  80 — 85°  melts 
at  93—94°. 

Atrolactic  acid  or  its  nitril,  heated  at  130°  with  hydrochloric  acid 
saturated  at  0°,  is  converted  into  chlorhydratropic  acid, 

CH3.CClPh.COOH, 

which  when  heated  with  caustic  soda-solution,  yields  tropic  acid, 
isomeric  with  atrolactic  acid,  and  represented  by  the  formula 

CH2(0H).CHPh.C00H.  H.  W. 

New  Method  for  the  Preparation  of  Cinnamylformic  Acid. 
By  L.  Claisen  and  A.  CLAPAEfioE  (Ber.,  14,  2472 — 2473). — A  mixture 
of  molecular  proportions  of  benzaldehyde  and  pyruvic  acid  is  satu- 
rated in  the  cold  with  hydrochloric  acid  gas,  the  reaction  which  takes 
place  being  as  follows  : — 

Ph.COH  +  CH3.CO.COOH  =  CHPh:  CH.CO.COOH  +  H^O. 

After  some  days,  the  brown  viscid  product  is  treated  with  ice-cold 
water,  and  the  acid  brought  into  solution  by  adding  sodium  carbonate ; 
the  solution  is  quite  clear,  but,  on  standing,  a  yellow  gelatinous  pre- 
cipitate forms  and  is  filtered  off  :  it  is  insoluble  in  ether  and  alkaline 
carbonates.  The  filtrate  is  extracted  with  ether  to  remove  unattacked 
benzaldehyde,  and  then  treated  with  hydrochloric  acid,  by  which  means 
the  acid  separates  as  a  pale  yellow  oil ;  this  is  dissolved  in  ether,  dried 
with  calcium  chloride,  and  the  ethereal  solution  evaporated  in  a  desic- 
cator. Cinnamylformic  acid,  CHPh  I  CH.CO.COOH,  is  a  pale  yellowish 
gummy  mass,  only  slightly  soluble  in  water ;  almost  all  the  salts  of 
this  acid,  with  the  exception  of  the  alkali  salts,  are  sparingly  soluble 
or  insoluble.  With  a  solution  of  the  ammonium  salt,  barium  and 
calcium  chlorides  give  white  precipitates,  which  dissolve  gradually 
on  boiling  ;  lead,  a  white ;  copper  sulphate,  a  blue-green ;  ferric 
chloride,  a  pale  brownish-yellow  precipitate.  The  silver  salt  is  but 
sparingly  soluble  even  in  boiling  water.  The  acid  itself  is  not  very 
stable.  The  solutions  of  the  salts  become  turbid  even  in  the  cold,  and 
emit  an  odour  of  benzaldehyde.  D.  A.  L. 
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New  Method  of  Preparing  Diphenyline  and  an  Isomeride  of 
the  Same.  By  H.  Strassee  and  G.  Schdltz  (Aymaleu,  210,  191 — 
VJ-)). — Paradiphenylcarboxylic  acid,  when  treated  with  'fuming  nitric 
acid,  is  for  the  most  part  converted  into  diuitrodiphenylcarboxylic 
acid  [NO2  :  COOH  :  NOj  =  2:4:4].  It  may  be  purified  by  solution 
in  hot  alcohol,  from  which  it  separates  in  needles  (m.  p.  252*^)  ;  it  is 
soluble  in  ether  and  in  glacial  acetic  acid.  The  alkaline  salts  are  easily 
soluble ;  the  barium  salt  less  so.  The  methyl  salt,  prepared  in  the 
usual  way,  crystallises  easily  in  long  needles  (m.  p.  156°).  On  reduc- 
tion with  stannous  chloride,  it  gives  the  diamido-acid,  and  this,  when 
distilled  with  lime,  yields  /S-dianiidodiphenyl,  part  of  which  was  con- 
verted into  the  corresponding  ^-diphenol  for  identification. 

By  the  action  of  concentrated  nitric  acid  on  diparabromodiphenyl 
(m.  p.  164°)  a  dinitro-com pound  is  formed,  which,  on  reduction  with 
stannous  chloride,  is  converted  into  diamidodibromodiphenyl.  Sodium 
amalgam  replaces  the  bromine-atoms  by  hydrogen,  and  an  isomeride 
of  diphenyline  and  benzidine  is  fonned  as  a  yellow  oil,  which  boils 
above  360°.  Its  basic  and  neutral  salts  are  very  soluble ;  with  chloriue- 
water  the  solution  of  the  hydrochloride  gives  a  dirty  green,  and  with 
bromine-water  a  white  precipitate.  The  base  is  probably  diortho- 
amidodipheuyl.  J.  K.  C. 

Tolane  Di-iodide.  By  E.  Fischer  (Armalen,  211,  293).— On 
heating  a  mixture  of  tolane  and  iodine  a  violent  reaction  takes  place, 
and  the  fused  mass  solidifies  in  crystals,  which  are  washed  with 
chloroform  to  remove  the  iodine  and  unattacked  tolane. 

Tolane  di-iodide  crystallises  in  colourless  needles,  sparingly  soluble 
in  alcohol,  more  readily  in  chloroform.  When  heated,  it  is  completely 
decomposed  into  tolane  and  iodine,  the  vapours  of  which  partially 
recombine  on  condensation.  Alcoholic  ammonia  reconverts  the  di-iodide 
into  the  original  hydrocarbon.  V.  H.  V. 

Formation  and  Constitution  of  ^-Naphthaquinone  and  some 
of  its  Derivatives.  By  C.  Liebermann  and  P.  Jacobsen  (Annalen, 
211,  36 — 84). — A  considerable  portion  of  this  research  has  already 
appeared  in  the  Berichte  (14,  803,  1310,  1791),  and  in  this  volume 
(204,  also  Abtracts,  1881,  736).  .S-Naphthaquinone,  obtained  from 
/3-naphthylaraine,  does  not  meltatllO°,  but  begins  to  blacken  between 
116°  and  120°.  It  is  identical  with  the  y3-naphthaquinone  described 
by  Stenhouse  and  Groves  (Annalen,  189,  153). 

Amido-fi-naphthol  is  most  conveniently  prepared  from  /3-naphthol- 
orange,  the  sodium  salt  of  the  benzenesulphonic  acid  of  azo-/3-naph- 
thol,'  S03H.C6H4.N2.CioH6(OH)/3.  Sufficient  hydrochloric  acid  is 
added  to  |8-naphthol-orange,  mixed  with  three  times  its  weight  of 
stannous  chloride,  to  produce  a  crystalline  magma.  The  mixture  is 
stirred  and  heated  until  it  becomes  colourless  ;  it  is  then  collected  on 
a  funnel.  The  residue  is  dissolved  in  hot  water  and  treated  with  sul- 
pburetted  hydrogen  to  remove  the  tin.  On  cooling,  the  filtrate  from 
the  sulphide  of  tin  deposits  a  mixture  of  sulphanilic  acid  and  amido- 
/S-naphthol  hydrochloride.  A  second  crop  of  crystals  may  be  ob- 
tfiined  by  concentrating  the  filtrate,  but  these  crystals  contain  a  larger 
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quantity  of  sulphanilic  acid,  and  cannot  be  advantegeonsly  employed 
in  the  preparation  of  iS-naphthol.  In  order  to  separate  the  )3-aniidn- 
naphthol  from  sulphanilic  aoid,  the  crystals  are  treated  with  an  excess 
of  sodium  carbonate  solution,  and  the  liquid  is  repeatedly  extracted 
with  ether  to  dissolve  out  the  araidonaphthol.  The  extract  is  distilled 
and  the  residue  rapidly  pressed  between  bibulous  paper,  in  order  to 
prevent  oxidation,  Amido./3-naphthol  is  sparingly  soluble  in  boiling 
water.  It  dissolves  in  ammonia,  yielding  a  yellow  solution  which 
turns  brown  on  exposure  to  the  air. 

The  /3-naphthaquinone  obtained  from  amido-iS-naphthol  by  the 
method  of  Groves  and  Stenhouse,  is  identical  with  /3-naphthaquinone 
from  nitro-/3-acetnaphthalide  and  from  nitro-/3-naphthol. 

The  preparation  of  a-naphthaquinone  from  a-naphthol-orange  has 
been  previously  described  (J9er.,   14,  1315  ;  and  this  volume,  203). 

^-NaphtkaqutnoneaniUde,  CioHi5(0)(NPli)OH,  is  deposited  when 
aniline  (1^  parts)  is  added  to  an  alcoholic  solution  of  (3-naphtha- 
qainone  (1  part).  It  is  in«oluble  in  water,  but  can  be  recrystallised 
from  boiling  alcohol  or  glacial  acetic  acid.  The  anilide  forms  red 
needles,  having  a  golden  or  green  metallic  lustre ;  it  does  not  melt  at 
240°.  The  anilide  is  soluble  in  strong  sulphuric  acid  and  in  solutions  of 
alkalis  ;  it  is  reprecipitated  on  neutralising  the  solvents.  I3-Naphtha- 
quinoneparatolidde  resembles  the  preceding  compound  by  its  solubility 
in  cold  potash-lye  and  reprecipitation  from  the  alkaline  solution  on 
the  addition  of  an  acid.  When  these  arc  acted  on  by  glacial  acetic 
acid  at  150°,  the  anilide  or  toluide  of  a-naphthaquinone  is  produced 
(see  also  Zincke,  Ber.,  14,  1493).  The  explanation  of  this  reaction  is 
that  the  3-iiaphthaquinoneanilide  is  decomposed,  yielding  hydroxy- 
naphthaquinone,  which  immediately  acts  on  the  aniline  acetate,  form- 
ing a-naphthaquinoneanilide. 

The  authors  have  previously  shown  (Ber.,  14, 1791,  and  this  volume, 
204)  that  the  two  oxygen-atoms  in  /3-naphthaquinone  occupy  the 
ortho-a-/3-position  in  the  same  benzene  nucleus.  y3-Naphthaquinone 
resembles   phenanthraquinone    in    constitution.      /S-Naphthaquinone- 

anilide  and  toluide  have  the  constitution  NR.OH.O  1:3:4,  and  the 
isomerides    derived   from    a-naphthaquinone    have    the    constitution 

O.NRH.O  1:3:4.  W.  C.  W. 

Nitrobromanthraquinones.  By  A.  Claus  and  C.  Diernfellneb 
(Ber.,  14,  1333 — 1338). — The  experiments  recorded  in  this  paper, 
which  are  a  continuation  of  those  of  Claus  and  Hertel  already 
described  (Abstr.,  1881,  737),  were  made  chiefly  with  the  view  of 
obtaining  substitution-derivatives  of  anthraquinone,  in  which  the 
bromine-atoms  or  nitro-groups  may  be  accessible  to  simple  transforma- 
tion with  potash,  ammonia,  &c.,  similar  to  that  which  is  known  to 
take  place  in  the  dinitrochlorobenzenes. 

Dinitrobromanthraquinone,  Ci4H5Br(N02)2  02,  is  formed  by  the  action 
of  fuming  sulphuric  acid  (2  parts),  and  fuming  nitric  acid  (3  parts) 
on  tribromanthraquinone,  at  first  in  the  cold,  afterwards  at  boiling 
heat,  and  separates,  on  pouring  the  cooled  liquid  into  water,  as   a 
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yellow  bulky  precipitate,  which,  after  repeated  crystallisation  from 
glacial  acetic  acid,  forms  needle-shaped  crystals  having  a  fine  yellow 
colour,  and  melting  constantly  at  213  ,  It  dissolves  also  with 
moderate  facility  in  benzene  and  chloroform,  less  readily  in  ether  and 
in  alcohol.  It  is  not  sublimable,  but  decomposes  when  heated  above 
213°,  leaving  a  large  quantity  of  nitrogenous  charcoal.  The  alcoholic 
solution,  treated  with  sodium-amalgam,  gives  a  very  fine  and  cha- 
racteristic quinone  reaction.  Potash,  ammonia,  and  aniline  act  on  the 
compound  with  moderate  facility,  forming  red  products  which  have 
not  yet  been  examined. 

Mononitrodibromanthraquinone,  CuHjBrj(NOf)Oj,  is  prepared  by 
boiling  tetrabromanthracene  with  nitric  acid,  not  till  the  whole 
is  dissolved,  but  for  a  short  time  only,  then  filtering  the  solu- 
tion through  glass-wool  and  pouring  the  filtrate  into  cold  wat-er. 
It  is  sublimable,  and  may  thus  be  obtained  in  slender  yellow 
needles,  melting  at  245°,  soluble  in  glacial  acetic  acid,  slightly  soluble 
in  alcohol,  ether,  and  chloroform.  By  treatment  with  alcohol  and 
sodium-amalgam,  it  is  reduced  in  the  same  manner  as  nitroanthra- 
quinone,  yielding  ainidanthraquinoiie,  CuH7(NHi)0i  (m.  p.  154^),  the 
reduction  of  the  nitro-group  and  the  replacement  of  the  bromine  by 
hydrogen  taking  place  readily  even  at  ordinary  temperatures.  By 
reduction  with  zinc  and  acetic  acid,  or  with  tin  and  hydrochloric  acid, 
on  the  other  hand,  only  the  nitro-group  is  replaced,  the  product  con- 
sisting of  amidoiUhromanthraquinone,  CuHjBrj(NH2)0i,  which  by 
sublimation  may  be  obtained  in  slender  needles,  having  a  fine  red 
colour  and  melting  at  169 — 170°.  This  compound  dissolves  but 
sparingly  in  all  solvents,  most  readily  in  a  mixture  of  alcohol  and 
ether,  not  at  all  in  dilute  acids,  and  therefore  has  no  basic  properties. 
By  sodium-amalgam,  it  is  readily  converted  into  amidoanthraquinone. 

When  nitrodibromanthraquinone  is  heated  for  some  time  with  alco- 
holic ammonia  in  a  sealed  tube  at  100°,  a  compound  is  obtained  which 
partly  separates  in  brown  well-defined  crystals,  partly  remains  in  the 
alcoholic  liquid,  and  may  be  precipitated  therefrom  by  water  in  brown 
flocks.  This  body  has  the  composition  CuHTBroNa,  and  may  be  re- 
garded as  tetrabromotetrimidazoanthracene, 

C6H,<^[^g>>CeBr,H.N,.HBr,C«<g[^^>>aH.. 

It  dissolves  with  some  difficulty  in  alcohol  and  ether,  more  readily  in 
glacial  acetic  acid  and  benzene,  forming  orange-red  solutions,  and 
sublimes  in  beautiful  light  red  needles  which  melt  at  233° ;  it  is  in- 
soluble in  water,  alkalis,  and  dilute  acids,  even  at  the  boiling  heat. 

Dinitrodibro7na)ithraquinone,  Ci4H4Bra(N02)202,  is  prepared  by  boil- 
ing 1  part  of  tetrabromanthracene  with  10  parts  of  a  mixture  of 
2  parts  fuming  sulphuric  and  3  parts  fuming  nitric  acid  till  the  whole  is 
dissolved,  pouring  the  product  into  cold  water,  and  purifying  it  by 
recrystallisation  from  glacial  acetic  acid  till  it  melts  at  239°.  It  is 
very  slightly  soluble  in  alcohol  and  ether,  somewhat  more  freely  in 
benzene  and  chloroform,  and  crystallises  from  glacial  acetic  acid  in 
small  yellow  needles.  It  is  not  sublimable,  but  is  completely  decom- 
posed, with  carbonisation,  when  heated  above  250°. 
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With  sodium-amalgam  and  alcohol,  it  gives  the  characteristic 
anthraquinone  reaction,  and  by  prolonged  treatment  therewith  is  com- 
pletely converted  into  diamidanthraquinone  (m.  p.  236°).  By  treat- 
ment with  tin  and  hydrochloric  acid,  the  nitro-groups — or  at  least  one 
of  them — are  easily  reduced,  but  the  bromine  is  not  replaced  by  hydro- 
gen. The  product  is  a  brown-red  body  crystallising  from  glacial  acetic 
acid  in  compact  groups  of  small  red  needles,  melting  at  180 — 183°,  but 
not  sublimable.  It  appears  to  consist  of  nitramidodibromanthraquinone 
or  a  mixture  thereof  with  other  products  of  reduction ;  at  all  events,  it 
is  converted  by  sodium-amalgam  into  diamidanthraquinone. 

Dinitrodibromanthraquinone  is  readily  attacked  by  alkalis,  even  in 
cold  aqueous  solution,  with  production  of  a  red  to  brown  liquid ;  when 
boiled  with  dilute  alcoholic  ammonia,  it  likewise  yields  a  red  com- 
pound, together  with  ammonium  bromide.  On  heating  a  dilute 
faintly  yellow  alcoholic  solution  of  dinitrodibromanthraquinone  with 
aniline,  the  liquid  assumes  a  fine  purple-red  colour,  and  on  addition  of 
water  yields  a  dark  violet  precipitate,  which  dissolves  with  moderate 
facility  in  alcohol,  ether,  benzene,  and  glacial  acetic  acid,  with  pro- 
duction of  extremely  beautiful  colours.  H.  W. 

Oil  of  Wild  Thyme.  By  P.  Febve  (Compt.  rmd.,  92,  1290— 
1291). —  This  oil  does  not  appear  to  have  been  examined  before.  A 
preliminary  distillation  separated  the  liquid  into  two  products — one 
colourless,  boiling  at  170 — 200°,  the  other,  strongly  coloured,  boiling 
between  200 — 250°.  The  first  liquid  was  fractionated  over  sodium, 
and  obtained  of  tolerably  constant  boiling  point,  175 — 177°.  It  is  a 
colourless  liquid,  with  an  odour  of  lemons,  having  a  density  of  0"873 
at  0°,  and  a  very  feeble  rotatory  power.  The  density  of  its  vapour, 
determined  at  192'5°  under  748  mm.  pressure,  was  4" 78.  The  theo- 
retical density  of  the  hydrocarbon,  CioHu,  is  4"63,  with  which  formula 
i\\G  percentage  composition  also  agreed. 

Ordinary  sulphuric  acid  had  no  action  upon  it,  but  the  N"ordhausen 
acid  dissolved  it  without  elevation  of  temperature,  and  without  dis- 
engagement of  sulphurous  anhydride;  the  resulting  liquid  was  red,  and 
entirely  soluble  in  water. 

From  the  foregoing,  there  can  be  no  doubt  that  the  liquid  is  a 
cymene,  CioHu,  containing  probably  some  traces  of  a  camphene  hydro- 
carbon, to  which  perhaps  its  feeble  rotatory  power  is  due. 

The  higher  boiling  portions  consisted  chiefly  of  an  oxidised  body, 
which  was  isolated  by  dissolving  it  in  solution  of  caustic  soda  and 
decanting  the  insoluble  hydrocarbons.  The  phenol  was  then  sepa- 
rated by  treatment  with  dilute  hydrochloric  acid  and  shaking  with 
ether  ;  after  several  rectifications,  it  furnished  a  product  boiling  regu- 
larly at  233—235°. 

It  is  a  colourless  oily  liquid  with  a  pungent  odour  recalling  that  of 
the  original  oil.  Its  density  at  0°  was  0'988,  but  it  does  not  solidify 
in  a  mixture  of  ice  and  salt ;  however,  the  analysis  corresponded  well 
with  the  formula  CioHuO,  which  shows  it  to  be  a  thymol. 

Treated  with  acetic  chloride,  it  gives  the  acetic  salt  of  thymol, 
which  is  a  colourless  liquid  of  pleasant  odour,  boiling  at  244—245^. 

J.  W. 
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Essential  Oil  of  the  Fruit  of  "  Coriandrum  sativum."  By 
B.  Grosskr  (IJer.,  14,  2485— 2508).— The  oil  used  had  sp.  gr.  0-8719 
at  15°,  refractive  index  =  1464;  at  15",  with  Wild's  polaristrobo- 
meter,  [a]n  =  —  92'55 ;  another  sample,  sp.  gr.  0*8720,  gave  [ajp  = 
—  884.  Analysis  led  to  the  formula  doHigO.  When  fractionally 
distilled,  the  portion  which  passes  over  at  150 — 170°  is  turbid  from  the 
presence  of  water,  but  above  this  temperature  the  distillate  is  nlear. 
Analysis  of  fraction  165 — 170°  gave  numbers  for  CjoHjiO;  and  of 
fraction  190 — 196°  gave  the  same  results  as  the  original  oil.  Both 
the  oil  and  fraction  190 — 196"  dissolve  completely  in  cold  alcoholic 
sulphuric  acid  (90  per  cent,  alcohol,  2  parts;  sulphuric  acid,  sp.  gr. 
1*840,  1  part),  a  property  also  evinced  by  the  monohydrate  of  leevoro- 
tatory  turpentine  oil  (Flawitzky,  Her.,  l2,  2354).  The  fraction  165 — 
170°  also  dissolves  to  a  clear  solution,  but  soon  becomes  turbid  from 
separation  of  a  terpene.  A  mixture  of  CioHibO  and  CioH,6,  never  dis- 
solves to  a  clear  solution;  the  fraction  165 — 170°  is  therefore  not  a 
mixture  of  these  bodies,  but  a  definite  compound,  for,  by  repeated 
distillation,  it  Coiled  between  168 — 170°;  its  formation  is  thus  ex- 
plained, 2CioHi80  =  CioHsiO  -I-  H2O.  By  distillation  with  phosphoric 
anhydride,  oil  of  coriander  yields  a  terpene,  water  being  eliminated 
(Kawalier)  ;  the  same  change  takes  place  when  the  oil  is  heated  alone 
in  a  sealed  tube  at  200°  for  some  time.  Sodium  acts  on  the  oil, 
hydrogen  being  evolved,  and  the  body  CioHpONa  being  formed  ; 
on  decomposing  this  with  dilute  hydrochloric  acid,  instead  of  getting 
back  CoH.sO,  the  body  C«,H340  (b.  p.  168—170")  is  obtained.  By 
conducting  the  experiment  with  sodium  at  150—170°  and  decom- 
posing the  product  with  hydrochloric  acid,  the  terpene,  CmHis  (b.  p. 
178 — 180°),  is  formed.  By  digesting  the  oil  with  acetic  acid  at  150 — 
180°  in  a  sealed  tube,  a  body  of  the  formula  CMH34O  is  produced  ; 
"with  acetic  anhydride,  however,  an  acetate  is  formed,  doHn.AcO. 
Dry  hydrochloric  acid  gas  is  absorbed  by  coriander  oil  with  great 
avidity,  water  being  formed  :  the  oil,  C10H17CI,  produced  is  of  a  feeble 
yellowish  colour ;  has  a  neutral  reaction,  and  a  not  unpleasant  cam- 
phor-like odour;  its  sp.  gr.  =  09527  at  15°;  when  heated  it  decom- 
poses, giving  off  hydrochloric  acid.  The  absorption  of  hydriodic  acid 
gas  is  very  violent,  often  explosive,  and  the  product  explodes  violently 
when  warmed,  even  below  lOO"' ;  the  iodine  estimation  agrees  with  the 
formnla  CjoHnl.  These  experiments  tend  to  show  that  coriander  oil 
has  a  hydroxyl-group,  and  its  formula  is  therefore  CioHn.OH.  The 
iodide,  CmHnl,  gradually  undergoes  decomposition,  and,  by  carefully 
heating  it,  after  decomposition  has  set  in,  to  about  140°,  iodine  and 
hydriodic  acid  are  evolved,  and,  after  about  half  an  hour,  the  reaction 
is  complete  ;  cymene  was  recognised  amongst  other  products. 

Oxidation  experiments  with  nitric  acid  were  useless,  for  with  strong 
acid  the  action  is  too  violent,  and  with  dilute  acid  there  is  no  action  at  all. 

With  alkaline  potassium  permanganate  the  oxidation  takes  place  in 
stages,  according  to  the  strength  and  quantity  employed.  With  a 
concentrated  solution  of  permanganate  the  action  is  extremely  violent ; 
with  a  more  dilute  solution  the  reaction  is  steadier,  and  the  products 
are  acetic  and  oxalic  acids  and  carbonic  anhydride.  By  adding  a  1  per 
cent,  solution  of  the  permanganate  to  the  oil,  at  the  same  time  cool- 
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ing,  until  all  the  oil  has  disappeared  from  the  surface,  filtering  ofE 
the  manganese  hydrate,  and  separating  from  the  potassium  carbonate 
by  crystallisation  and  extraction  with  alcohol,  a  product  is  obtained 
Avhich  shows  no  tendency  to  crystallise.  This  product  is  treated  with 
phosphoric  acid  and  distilled  with  steam.  The  only  volatile  acid  pre- 
sent is  acetic.  From  the  residue  an  acid,  C6Hio04,  is  separated, 
which  does  not  crystallise,  or  form  crystalline  salts;  it  forms  pre- 
cipitates, however,  with  basic  lead  acetate  and  iron  chloride,  and 
may,  therefore,  possibly  be  dimethyl- succinic  acid.  If,  however,  dilute 
permanganate  is  used  in  quantity  insufficient  for  complete  oxidation, 
the  product  consists  of  a  ketone,  CgHis-COMe,  which  is  a  yellowish 
oil  (sp.  gr.  0-8970:  b.p.  185— 18<5°);  does  not  solidify,  even  at  -37°  ; 
is  volatile  with  steam,  and  forms  a  crystalline  compound  with  hydro- 
gen sodium  sulphite  which  melts  when  touched  with  the  finger,  and 
chars  when  heated.  Oxidised  with  potassium  permanganate,  it  yields 
the  acid  CeHmOi,  acetic  acid,  and  carbonic  anhydride,  and  finally,  by 
further  oxidation,  oxalic  acid.  ^         D.  A.  L. 

Combination  of  Camphor  with  Aldehyde.  By  P.  Cazeneuve 
{Bull.  Soc  Chim.  [2],  36,  650— 652).— When  camphor  is  agitated 
with  an  aqueous  solution  of  aldehyde,  it  unites  with  the  latter,  form- 
ing a  liquid  which  floats  on  the  top  of  the  water.  This  compound, 
like  that  formed  by  camphor  and  hydrocyanic  acid,  dissociates  at 
ordinary  temperatures,  leaving  a  residue  of  camphor.  Its  composition 
is  not  definite,  but  varies  with  the  relative  proportions  of  the  two 
substances  and  with  the  temperature  and  pressure.  Unlike  the  com- 
pound with  hydrocyanic  acid,  it  is  decomposed  by  pure  water,  but,  if 
the  water  contains  a  certain  amount  of  aldehyde,  decomposition  does 
not  take  place.  This  relation  between  the  affinity  of  solution  and 
affinity  of  comhination  has  already  been  observed  in  the  case  of  the 
molecular  combination  of  camphor  with  chloral  hydrate.  An  aqueous 
solution  of  acetone  forms  no  similar  compound  with  camphor. 

C.  H.  B. 

Properties  of  the  Bromine-atoms  in  Mono-  and  Di-bromo- 
camphor.  By  R.  Schiff  (^Ber.,  14, 1377 — 1379). — In  a  former  paper 
(Abstr.,  1880,  892)  the  author  showed  that  monobromocamphor  is 
converted  by  nascent  hj^drogen  and  by  alcoholic  potash  into  camphor, 
and  that  bromonitrocamphor  is  converted  by  these  reagents  into  nitro- 
camphor.  To  these  results  must  be  added  that  dibromocamphor  is 
converted  by  the  same  reagents,  first  into  monobromocamphor,  and 
then  into  camphor.  The  above-mentioned  reactions  of  monobromo- 
camphor are  sufiiciently  explained,  on  the  supposition  that  this  com- 
pound contains  the  group  OBr ;  but  with  regard  to  dibromocamphor, 
the  case  is  somewhat  different,  for  the  two  bromine-atoms  exhibit 
exactly  similar  reactions,  and  nevertheless  there  is  only  one  atom  of 
oxygen  present.  The  author  is,  however,  of  opinion  that  all  the  reac- 
tions of  bromocamphor  warrant  the  assumption  that  it  contains  the 
group  OBr,  to  which  there  must  correspond  a  hydroxy  1-group  in  cam- 
phor itself.  The  absence  of  phenolic  properties  in  camphor  need  not 
be  regarded  as  an  objection  to  this  view,  when  it  is  remembered  that 
camphor  does  not  contain  an  intact  benzene-nucleus,  but  rather  ap- 
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proximates  to  the  types  of  saturated  compounds.  The  formation  of 
the  dichloride  by  the  action  of  PCI5  also  becomes  intelligible,  bearing 
in  mind  that  both  camphor  and  the  terpenes  easily  absorb  hydrogen 

C.OH 
chloride.     A  body  of  the  formula  C6H,j<;   ||        ,  when  subjected  to  the 

action  of  PClj,  will  first  exchange  its  hydroxyl  for  chlorine  ;  but  the 
hydrogen  chloride  liberated  at  the  same  time  will  be  immediately 
added  to  the  molccuk%  forming  the  dichloride  CioHuCU.  Monobromo- 
camphor  and  pliosphorus  pentachloride  do  not  act  on  one  another 
even  at  100°,  a  result  which  might  be  expected  from  the  formula 

C.OBr  C.OH 

CeHu<f  II         ,  whereas  nitrocamphoi,  C»Huy  ||         ,  is  instantly  at- 

^CH  /^C.NO, 

tacked  by  phosphorus  pentachloride,  with  violent  evolution  of  hydro- 
chloric acid. 

Dibromocamphor  is  stated  in  all  manuals,  on  the  authority  of  S  warts, 
to  melt  at  114d°.  By  Montgolfier,  however  (Bull.  Soc.  Chim.,  23, 
2.53),  it  is  said  to  melt  at  57** ;  and  this  result  has  been  conBrmed  by 
Schiff.  H.  W. 

Camphor-derivatives  containing  Nitrogen.  By  R.  Schiff 
{Ber.,  14,  1875 — 1377). — The  aiithor  showed,  two  years  ago,  that 
when  an  acidulated  solution  of  amidocamphor  is  distilled  in  a  stream 
of  hydrogen,  there  is  obtained,  together  with  a  yellow  substance, 
C20H31.NO2,  a  base  represented  either  by  the  formula — 

CioH.»N  =  C«H,/||>NH, 

C_OH 

or  by  CoHnNO  =  CsH,/ ||  (Abstr.,  1880,  892).     The  second 

^C— NH, 
formula  is  empirically  the  same  as  that  of   amidocamphor,  but  the 
author  does  not  regard  the  body  in  question  as  identical  with  ordinary 
amidocamphor. 

When  the  hydrochloric  acid  solution  of  amidocamphor  is  distilled 
in  a  stream  of  hydrogen  till  the  distillates  pass  over  colourless,  and 
the  remaining  solution  is  evaporated  to  dryness,  the  hydrochloride  of 
this  base  is  obtained  ;  and  on  dissolving  this  salt  in  90 — 100  parts  of 
ice-cold  water,  adding  a  dilute  ice-cold  solution  of  potassium  nitrite 
in  slight  excess,  and  then  acetic  acid,  there  separates  out  on  the  surface 
of  the  liquid  a  yellow  body  which  crystallises  from  ether  in  large 
yellow  tablets,  melting,  without  decomposition,  at  73 — 74°.  This  body 
has  the  composition  CioHuNjO,  and  might  be  represented  by  either 
of  the  two  constitutional  formulse — 

C8Hu<  ||>N-NO  or  CsHi/  ||        >N, 

accordingly  as  it  is  deduced   from  one  or  the  other  formula  of  the 

2  w  2 
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base.  Experiment  shows,  however,  that  ft  is  not  a  nicroso-compound, 
but  a  true  diazo-compound  represented  by  the  second  formula.  By 
reduction  with  zinc-dust  and  acetic  acid  it  yields,  not  a  secondary 
hydrazine-base,  but  ordinary  amidocamphor.  Like  other  diazo-com- 
pounds,  it  gives  off  all  its  nitrogen  when  heated  with  water  or  alcohol. 
On  heating  it  in  an  oil-bath  to  140°,  it  suddenly  gives  off  all  its 
nitrogen,  leaving  a  white  crystalline  body  which  smells  like  common 
camphor,  re-volatilises  with  steam,  and,  after  complete  purification, 
melts  at  160°.  This  body,  named  by  the  author  dehydrocamphor, 
has  the  composition  CioHuO,  and  its  formation  may  be  represented 
by  the  equation — 

CsHu/ll       \n  =  Na  +  C8Hu<||>0. 

It  is  isomeric  with  the  two  thymols  and  with  carvol.  It  is  no 
phenol  ;  is  insoluble  in  water,  but  dissolves  in  the  other  ordinary 
solvents.  With  phosphorus  pontachloride,  it  reacts  only  when  heated, 
and  without  evolution  of  hydrogen  chloride.  It  lias  a  waxy  con- 
sistence, melts  easily,  and  distils  with  vapour  of  water. 

H.  W. 

Carbonic  Ether  of  Borneol.  By  A.  Haller  (Compt.  rend.,  94, 
86). — When  the  residue  left  in  the  preparation  of  cyano-borueol 
is  extracted  with  boiling  alcohol,  and  the  solution  allowed  to  cool, 
yellowish  plates  separate  out.  This  substance,  when  pure,  forms  white 
plates  or  hexagonal  tables,  insoluble  in  water  and  alkalis,  slightly 
soluble  in  cold  alcohol,  but  soluble  in  boiling  alcohol,  ether,  chloro- 
form, benzene,  glacial  acetic  acid,  &c.  It  melts  at  215",  and  sublimes 
without  decomposition.  Its  rotatory  power  varies  with  that  of  the 
borneol  from  which  it  is  prepared.  When  fused  with  potash,  or 
boiled  for  a  long  time  with  alcoholic  potash,  it  yields  potassium 
carbonate  and  borneol.  It  is  not  attacked  by  nitric  acid  in  the  cold, 
but  at  100"  the  two  combine,  forming  an  oily  liquid.  At  a  higher 
temperature  oxides  of  nitrogen  are  given  oflf",  and  camphor  is  found. 
The  substance  has  the  composition  C21H34O3,  and  is  a  carbonic  ether  of 
borneol,  COaCCioHn),.  C.  H.  B. 

Compounds  of  Bismuth  Iodide  with  Organic  Bases.    By  K. 

Kraut  (Annalen.  210,  310 — 327). —  These  compounds  are  obtained  as 
precipitates  by  adding  potassium  bismuth  iodide  to  a  solution  of  the 
base  in  hydriodic  acid  ;  the  majority  are  crystalline,  varying  in  colour 
from  orange  to  dark  red ;  they  are  decomposed  by  water,  and  in  many 
cases  by  absolute  alcohol ;  some,  however,  may  be  crystallised  from 
alcohol  in  unaltered  form.  Further,  the  composition  of  these  preci-^ 
pitatcs  is  dependent  upon  their  mode  of  preparation.  The  general 
formula  for  the  most  frequently  occurring  compounds  is  3R'4Nl,2Bil3, 
the  methylamines,  tetramethylammonium,  the  ethyl  derivatives  of 
glycine,  piperidine,  and  dimethylaniline  forming  compounds  of  this 
composition.  The  methylamines  also  form  compounds,  having  the 
general  formula  6R'4NI,3Bil3,  but  with  dimethylamine  a  compound 
2R'4NI,Bil3  was  also  obtained.  Compounds  of  the  form  R4]SI,Bil3 
were  obtained  with  triethylamine,  acetopiperidine,  and  dimethylamine  ; 
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aniline,  mcta-  and  para-toluidine  yielded  compounds  of  this  form  only. 
Triethylsulphine  iodide  yields  a  compound  2Kt3SI,3Bil3,  also  com- 
pounds having  the  formulae  8P]t,Sl,2Bil3  and  EtjSI,BiIj' 

Jorgcnsen  (JaJirc^b.,  18(59,  717)  has  already  shown  that  the  tetrethyl 
bases  of  nitrogen,  phosphorus,  arsenic,  and  antimony  yield  compounds 
with  bismuth  iodide,  which  have  the  general  formula  3RiNI,2Bil3. 

P.  P.  B. 

A  Third  Homologue  of  Pyrroline  in  Dippel's  Oil.  By  G.  L. 
CiAMiciAN  and  M.  Uknnstkdt  (Her.,  14,  1338 — 1342). — The  non-basic 
portion  of  Dippel's  animal  oil  has  been  shown  by  the  experiments  of 
Weidel  and  Ciamician  to  contain  homopyrroline  and  dimethylpyrroline 
(Abstr.,  1880,  403);  and  from  the  portion  of  the  crude  oil,  which 
boils  between  170"  and  200°,  the  authors  of  the  present  paper  have 
succeeded  in  isolating  a  third  homologue  of  pyrroline,  having  the  com- 
position of  trimethylpyrroline.  This  portion  of  the  oil  was  first 
repeatedly  boiled  with  caustic  potash  to  remove  nitrils  of  fatty  acids, 
and  then  subjected  to  fractional  distillation,  great  care  being  taken  to 
separate  all  that  passed  over  below  180° ;  and  the  higher-boiling  oils 
were  collected  in  two  portions,  boiling  respectively  at  180 — 195°  and 
195 — "^05^  which  were  then  treated  separately.  To  isolate  the  new 
pyrrolines  supposed  to  be  present  in  them,  each  portion  was  heated 
for  sevei^al  days  in  a  reflux  apparatus  placed  in  an  oil-bath,  and  lumps 
of  potassium  were  thrown  in  from  time  to  time.  As  the  metal  dis- 
appeared, a  dark-brown  heavy  oil  separated  at  the  bottom  of  the  flask, 
and  solidified  on  cooling  to  a  nearly  black,  shining,  brittle,  vitreous 
mass.  The  action  being  ended,  the  unattacked  oil  was  poured  off, 
and  the  solid  residue,  consisting  of  the  potassium-compound  of  the  new 
pyrroline,  was  pulverised,  washed  repeatedly  with  absolute  ether,  and 
ilccomposed  with  water  to  separate  the  pyrroline  homologue.  In  this 
way  there  was  obtained  a  layer  of  dark-brown  oil  floating  on  the  water, 
which,  on  distillation,  passed  over  with  the  water,  and  after  careful 
diying,  was  fractionally  distilled  with  caustic  potash. 

The  two  portions  of  the  crude  oil  above-mentioned  (180 — 195°  and 
195 — 205°)  were  subjected  to  this  series  of  processes,  each  by  itself, 
and  the  pyrrolines  obtained  from  them  were  fractionally  distilled, 
whereby  three  fractions  were  obtained,  boiling  respectively  at  180 — 
182°,  188—190°,  and  190—195°.  These  fractions  all  gave  by  analysis 
numbers  agreeing  very  nearly  with  the  formula  of  trimethylpiirroline, 
CiHuN  =  (J4H.,(CH3)3N',  which  requires  77-OG  per  cent.  C,  lO'lO  H, 
and  12  84  N,  and  the  authors  regard  it  as  very  probable  that  the  por- 
tion of  the  oil  boiling  at  180 — 195°  contains  two  isomeric  trimethyl- 
pyrrolines. 

These  pyrrolines,  when  recently  distilled,  are  colourless  oily  liquids, 
but  on  exposure  to  light  and  more  especially  to  air,  they  rapidly  turn 
yellow,  and  ultimately  become  black-brown.  On  paper  they  leave 
spots,  which,  in  a  few  minutes,  turn  red-brown.  They  have  a  rather 
strong  unpleasant  odour,  somewhat  like  that  of  pjrrolme  itself.  They 
are  slightly  soluble  in  water,  but  dissolve  more  readily  in  concen- 
trated mineral  acids,  and  are  precipitated  therefrom  by  water  and  by 
alkalis.  When  suspended  in  water,  they  give  with  mercuric  chloride 
a  white  precipitate  soluble  in  hydrochloric  acid.     Their  hydrochloric 
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acid  solution  reduces  platinic  chloride,  and,  on  boiling,  forms  a  black 
precipitate.  Their  vapours  redden  a  deal  shaving  moistened  with 
hydrocliloric  acid.  They  act  very  slowly  on  metallic  potassium, 
yielding  a  brown  vitreous  compound.  Heated  with  strong  hydro- 
chloric acid  in  a  sealed  tube  for  two  hours  at  120°,  they  appear  to 
undergo  a  molecular  transformation,  the  base  separated  from  the  re- 
sulting liquid  by  potash  having  the  same  composition  as  tlie  original 
trimethylpyrroline,  but  exhibiting  different  properties.  The  authors 
represent  the  transformation  by  the  following  formulae : — 

/CMe.CH  .CMe.CH. 

HN<|        II  HN<|         I     >CH,. 
^CMe.C.CHs  ^CMe.CH^ 

Trimethylpyrroline.  New  base. 

The  constitution  assigned  to  this  new  base  is  that  of  a  "dehy- 
drolutidine."  The  authors  promise  a  further  communication  on  this 
portion  of  their  results.  H.  W. 

Quinoline  Derivatives.  By  L,  Berend  {Ber.,  14,  1349 — 1350). 
— When  1  mol.  quinoline  is  digested  with  an  equivalent  quantity  of 
ethylene  bromide  in  a  sealed  tube  at  75 — 80°  for  several  days,  a  crys- 
talline mass  is  obtained  ;  and  on  dissolving  this  mass  in  water,  digesting 
the  solution  till  it  no  longer  smells  of  unaltered  quinoline,  evaporating 
to  the  crystallising  point,  subjecting  the  resulting  crystalline  mass  to 
strong  pressure,  purifying  it  with  animal  charcoal,  and  recrystallising 
from  absolute  alcohol,  concentric  groups  of  thick  yellowish  needles 
are  obtained,  having  the  composition  of  hromethylquinoline  bromide, 
C9H7NBr.C2H4Br,  and  analogous  to  the  trimethylbromethyiium 
bromide,  Me3(C2HiBr)NBr,  and  triethylbromethylium  bromide, 
Et3(C2H4Br)NBr,  which  Hofmann  obtained  some  years  ago  by 
the  action  of  ethylene  bromide  on  trimethylamine  and  tricthylamine 
respectively  {Proc.  Hoy.  Soc,  9,  293).  Numerous  compounds  of 
analogous  constitution  have  also  been  obtained  by  Ladenburg.  By 
agitation  with  silver  chloride,  bromethylquinoline  bromide  is  con- 
verted into  the  corresponding  chloride,  which  crystallises  from  hot 
concentrated  hydrochloric  acid  in  orange-yellow  needles,  and  yields  a 
weW-crystaUified  platinocJdoride,  C22H22N2Br2Cl3,PtCl4.  H.  W. 

Morphine.  By  E.  v.  Gekichten  and  II.  Schhottee  (Annalen,  210, 
.396 — 400). — Morphine,  when  distilled  over  heated  zinc-dust,  yields 
pyrroline,  ammonia,  trimethylamine,  pyridine,  and  quinoline,  forming 
together  the  chief  products.  Phenanthrene  is  also  formed  amounting 
to  about  4  per  cent,  of  the  morphine,  and  a  small  quantity  of  a  base, 
which  is  probably  phenanthrene- quinoline.  P.  P.  B. 

Tetrahydrocinchoninic  Acid.  By  H.  Weidel  (Monatsh.  Chem., 
3,  61 — 83). — This  acid,  which  the  author  obtained  about  a  year  ago 
as  a  hydrochloride,  CioHiiN02,HCl  +  -fHaO,  by  the  action  of  tin  and 
hydrochloric  acid  on  cinchoninic  acid  (Abstr.,  1881,  830),  is  converted, 
on  heating  the  hydrochloride  for  a  considerable  time  at  lOO''  in  a 
sealed  jtube  with  acetic  chloride,  into  acetotetrahydroclnchoninic  acid, 
CioHioAcNOa ;  and  on.  opening  the  tube,  distilling  olf  the  excess  of 
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acetic  chloride,  and  expelling  the  last  traces  of  the  latter  by  heating 
over  a  water- bath,  the  acetyl-derivative  remains  in  the  form  of  a 
honey.yellovv  syrup,  which,  on  addition  of  a  little  alcohol,  solidifies 
after  a  while  to  a  crystalline  mass,  the  mother-liquor,  when  drained 
off,  yielding  a  further  crop  of  crystals.  This  product  may  be  purified 
by  crystsillisation  from  dilute  alcohol,  and  finally  by  several  crys- 
tallisations from  hot  water,  with  addition  of  animal  charcoal.  A 
modei'ately  concentrated  solution  evaporated  over  sulphuric  acid  in  a 
vacuum  yields  the  acetjl-derivativo  in  large,  highly  lustrous,  nearly 
colourless  orthorhorabic  crystals,  exhibiting  the  combination 
P  ,  cx)Pco  .  ooPob ;  and  cleavable  parallel  to  the  two  pinaco'ids.  Axial 
ratio  ii:b:c  =  0'8477  :  1  :  OSOyO.  Angle  P'  :  ,P  (vwtical)  =  50°  20' ; 
(lateral)  =  00°  W. 

Acetyltetrahydrocinchoninic  acid  dissolves  but  sparingly  in  cold 
water  and  alcohol,  with  moderate  facility  in  the  same  liquids  when 
warm  ;  it  is  nearly  insoluble  in  ether.  The  aqueou»  soiution  is  not> 
altered  by  ferric  chloride ;  neither  is  it  precipitated  by  silver  nitrate  or 
by  lead  acetate.  It  has  a  bitter  and  faintly  acid  teste.  When  heated 
in  a  capillary  tube,  it  softens  at  l.>7°,  and  melts  at  164"5°  to  a  light 
yellow  liquid,  which  remains  fluid  for  a  long  time  after  cooling,  and 
then  solidifies  to  a  crystalline  mass.  At  a  higher  temperature, 
the  acid  turns  brown  and  decomposes,  so  that  it  cannot  be  volatilised 
without  decomposition.  It  does  not  contain  any  water  of  crystallisa- 
tion. It  docs  not  unite  with  other  acids  or  with  platinic  chloride,  but 
it  contains  a  hydntgen-atom  replaceable  by  metals.  All  its  salts  that 
have  been  examiueil  are  st^uble  in  water.  The  ammonium  and  potaS' 
Slum  salts  crystallise  in  slender  colourless  needles,  and  are  very 
hygroscopic.  The  calcium  salt,  (CioH9AcN02)2Ca  -I-  2H;jO,  obtaineil 
by  neutralisation,  forms  a  white  shining  powder,  appearing  under  the 
microscope  as  an  aggregate  of  four-sided  pointed  prisms,  wiiich  give 
off  their  water  a  little  above  100°. 

The  formation  of  this  acetyl-derivative  shows  that  tetrahydro- 
cinchoninic  acid  contains  the  group  NH,  and  consequently  that  in  its 
formation  from  cinchoniiiic  acid,  the  hydrogen  added  enters,  partly  at 
least,  into  the  pyrridine  nucleus  of  the  qainoline  molecule. 

H  n  H  H 

Hc^  \y'  ^CH  HC^  ^C'^  %:k 


H  H 

Quinoline.  Cinchoninic  acid. 

H     H  H     H 

V  V 

HC/    \c/^   ^<H 


H  H 

Tetrahjdrocinchoniuic  acid. 
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Metkylhtrahydrocmchoninic  acid,  CnHisNOa  ^  CmHioMeNO^,  is  pro- 
duced by  heating  the  hydrochloride  of  tetrahydrocinchoninic  acid  with 
about  three  times  its  weight  of  methyl  iodide  at  100°  for  three  or  four 
hours  in  a  sealed  tube,  whereby  two  layers  of  liquid  are  obtained,  the 
lighter,  which  is  brownish,  holding  in  solution  the  product  of  the 
reaction,  while  the  heavier  colourless  layer  consists  of  excess  of 
methyl  iodide,  and  methyl  oxide  resulting  from  a  secondary  reaction. 
On  dissolving  the  contents  of  the  tube  in  methyl  alcohol  and  leaving 
the  liquid  to  evaporate,  shining  yellowish  needles  and  laminas  are  ob- 
tained, consisting  of  the  hydrochloride  or  hydriodide  of  methyltetra- 
hydrocinchoninic  acid,  from  which,  after  purification  by  crystallisation 
from  water  and  agitation  with  ether,  to  remove  resinous  matters,  the 
methylated  acid  itself  may  be  obtained  by  agitating  the  cold  mode- 
rately dilute  solution  with  levigated  silver  oxide,  till  the  precipitate, 
which  is  at  first  white,  is  coloured  brownish  by  excess  of  silver  oxide. 
The  acid,  which  at  ordinary  temperatures  can  dissolve  but  a  very 
small  quantity  of  silver  oxide,  is  found  in  the  filtrate  in  the  free  state, 
and  may  be  purified  from  a  trace  of  silver  by  treatment  with  hydrogen 
sulphide  and  subsequent  concenti-ation.  On  concentrating  the  liquid 
further,  the  acid  crystallises  in  wavellitic  groups  of  slender  colourless 
needles,  which  may  be  completely  purified  by  removal  of  the  mother- 
liquor  and  one  crystallisation  from  alcohol. 

Methyltetrahydrocinchoninic  acid  thus  prepared  forms  large  colour- 
less crystals,  of  prismatic  habit.  It  deliquesces  in  water,  dissolves 
very  easily  in  alcohol,  but  is  nearly  insoluble  in  benzene,  ether,  chloro- 
form, &c.  It  has  a  bitterish  taste,  like  that  of  saltpetre;  reddens 
litmus-paper  but  very  slightly.  Its  aqueous  solution  is  not  altered  by 
ferric  chloride,  or  precipitated  by  silver  nitrate;  but  on  subsequent 
addition  of  dilute  ammonia,  a  white  precipitate  is  obtained.  It  gives 
a  white  precipitate  with  basic  lead  acetate,  none  with  the  normal  salt. 
The  crystals  turn  slightly  reddish  on  exposure  to  the  air.  In  the  air- 
dried  state,  they  have  the  composition  CloHioMeNO-i  +  2H2O,  give  off 
half  their  water  in  the  exsiccator,  decompose  partly  at  100°,  and  melt 
with  further  decomposition  at  169 — 170". 

Methyltetrahydrocinchoninic  acid  is  an  extremely  weak  acid,  scarcely 
able  to  decompose  carbonates  ;  its  metallic  salts  are  highly  deliquescent. 
With  mineral  acids  on  the  other  hand,  it  forms  very  beautiful  com- 
pounds, which  crystallise  with  great  facility.  The  hydrocJiloride, 
CioHioMeN03,HCl,  prepared  by  evaporating  with  hydrochloric  acid 
the  solution  obtained,  as  above  described,  by  treating  the  first  crude 
crystallisation  with  silver  oxide,  separates  from  the  concentrated  solu- 
tion on  cooling,  in  large  shining  faintly  yellowish  crystals,  but  may 
be  obtained  by  slow  reerystallisation  from  very  dilute  hydrochloric 
acid,  in  very  large  perfectly  colourless  crystals,  mostly  forming  stauro- 
litic  intersection-twins,  having  an  almost  adamantine  lustre.  They  are 
monoclinic;  a  :  b  :  c  =  1-2955  :  1  :  1-1925.  13  =  93"  25'  30".  Faces, 
ooP<x),  OP,  Poo,  +  Poo,  coP,  and  an  undeterminable  negative  hemi- 
pyramid.  Cleavage  not  very  distinct.  The  hydrochloride  dissolves 
readily  in  water,  especially  when  warm,  but  less  readily  than  tetra- 
hydrocinchoninic acid  itself.    At  100°,  it  turns  reddish  from  incipient 
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decomposition.     The  air-dried  crystals  contain   1  mol.  water,  which 
they  do  not  give  o£E  in  a  vacuum.     The  platinochloride, 

(C,«H,oMeN02,HCl)„PtCl„ 

forms  large  yellowish-red  crystals. 

The  hjiJriodide,  CioH,„MeN02,HI,  prepared  like  the  hydrochloride, 
separates  in  large  crystals  having  a  brownish-yellow  colour,  due  to 
separated  iodine,  but  may  be  obtained,  by  redissolntion  in  water  and 
slow  evaporation,  in  nearly  colourless,  strongly  lustrous,  monoclinic 
crystals,  isomorphous  with  those  of  the  hydrochloride.  They  contain 
i  mol.  water,  which  they  give  off  under  the  air-pump;  the  dehydrated 
compound  is  very  hygroscopic,  and  decomposes  when  heated. 

By  prolonged  action  of  methyl  iodide  on  the  hydrocliloride  of  tetra- 
liydrocinchoninic  acid,  there  are  formed,  in  addition  to  the  hydrochlor- 
ide and  hydriodide  just  described,  a  number  of  oily  products  probably 
related  to  the  bodies  which  Hofmann  obtained  by  the  energetic  acid 
of  methyl  iodide  on  quinoline. 

Oxidation  of  Tetrahydrocinchonimc  Acid. — This  acid,  when  treated 
with  various  oxidising  agents — chromic  acid,  permanganate,  silver 
oxide,  nitric  acid,  &c. — and  under  the  most  various  circumstances,  is 
not  converted,  as  might  be  expected,  into  cinchoninic  acid,  or  into 
pyridinetricarboxylic  acid,  but  yields  merely  a  small  quantity  of  a 
faintly  acid  syrup,  in  which  after  some  weeks  a  few  crystals  begin  to 
form. 

Action  of  Nitrous  Acid. — By  treating  a  hot  dilute  solution  of  the 
hydrochloride  of  tetrahydrocinchoninio  acid  with  a  quantity  of  silver 
nitrite  sufficient  to  remove  the  whole  of  the  chlorine,  and  filtering,  a 
solution  is  obtained,  which  on  cooling  deposits  nitrosotetrahydro- 
cinchoninic  acid,  CioIii()(NO)N02,  in  small,  delicate,  yellowish- 
white,  shining  prismatic  needles,  melting  at  137°,  nearly  insoluble  in 
cold,  soluble  in  hot  water,  easily  in  alcohol,  somewhat  less  readily  in 
ether.  By  the  action  of  dilute  sulphuric  acid,  this  nitroso-eompound 
is  resinised,  but  when  treated  with  strong  sulphuric  acid,  it  yields  a 
mixture  of  sulphonic  acids,  which  are  likewise  formed  directly  by  the 
action  of  sti'ong  sulphuric  acid  on  tetrahydrocinchoninio  acid  itself. 
These  acids  have  not  yet  been  thoroughly  examined,  but  one  of  them 
is  a  disulphonic  acid,  CioH6(S03H)2N02,  and  another  appears  to  be  a 
trisulphonic  acid. 

Distillation  over  Zinc-dust. — Cincholepidine. — A  mixture  of  the 
hydrochloride  of  tetrahydrocinchoninio  acid  with  about  30  times  its 
weight  of  zinc-dust  heated  to  bright  redness  in  a  stream  of  hydrogen 
yields,  together  with  steam  aud  uncondensable  vapours,  a  distillate  of 
a  heavy,  light-yellow,  basic  oil,  having  an  odour  of  quinoline.  This 
oil  is  best  puritied  by  partial  oxidation,  for  which  purpose  a  solution 
of  the  crude  distillate  in  sulphuric  acid  is  diluted  with  a  large  quan- 
tity of  water,  and  chromic  acid  is  added  by  small  portions  as  long 
as  volatile  products  smelling  like  pyrroline  are  evolved  on  heating. 
The  liquid  mixed  with  caustic  potash  is  then  distilled  in  a  sti^eam  of 
hydrogen,  whereby  a  milky  aqueous  distillate  is  obtained  which, 
after  a  while,  deposits  heavy,  nearly  colourless  oil-drops — the  sepa- 
ration of  which  is  facilitated  by  addition  of  solid  potash — and  the 
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oil,  after  drying  with  recently  fused  potash,  is  repeatedly  distilled, 
After  two  repetitions  of  this  treatment,  the  base  passes  over  quite 
colourless.  It  smells  like  quiuoline,  and  dissolves  completely  and 
without  change  of  colour  in  hydrochloric  acid,  the  solution  yielding 
a  yellow  crystalline  precipitate  with  platinic  chloride.  The  base  has 
a  burning  taste,  is  nearly  insoluble  in  water,  dissolves  readily  in  alco- 
hol and  ether,  and  boils  under  ordinary  pressure  at  258'6''  (corr.). 
It  has  the  composition  of  lepidine,  CmHoN,  and  may  therefore  be  called 
cincholepidine.  Its  formation  appears  to  take  place  according  to 
the  equation:  CioHi,N02  +  H2  =  2U^0  +  C10H9N,  the  yield  amount- 
ing to  about  58  per  cent,  of  the  theoretical.  Vapour-density  [H.  =  1], 
70-9;  calc.  71-5.  The  platinochloride,  (C,oH9N,HCl)o,PtCl4,  is  soluble 
in  hot  v?ater  and  in  boiling  hydrochloric  acid,  and  separates  from  the 
latter  by  slow  evaporation  in  rather  large  prismatic  needles  belonging 
to  the  triclinic  system.  The  aurochloride,  CioHgN.HCljAuCls,  sepa- 
rates on  adding  auric  chloride  to  a  solution  of  the  base  in  hydro- 
chloric acid,  in  micioscopic  slender  needles  soluble  in  a  large  quantity 
of  water  and  in  hot  hydrochloric  acid,  this  latter  solution  depositing 
it  on  cooling  in  light  yellow  shining  prismatic  needles,  apparently 
monoclinic. 

By  oxidation  with  chromic  acid,  cincholepidine  is  converted  into 
cinchoninic  acid,  according  to  the  equation  :  C10H9N  +  03  =  H2O 
+  Ci()H7N02.  The  product,  however,  amounts  to  only  20  per  cent,  of 
the  theoretical  quantity,  a  portion  of  the  cincholepidine  being  com- 
pletely burnt.  H.  W. 

Attempted  Synthesis  of  Tropine  and  its  Derivatives.  By  A. 
Ladenburq  {Ber.,  14,  1342  — 1349).  —  In  this  paper  the  author 
describes  some  experiments  which  were  made  with  this  object,  but 
like  those  already  described  {Ber.,  14,  227;  Abstr.,  1881,  263)  did  not 
lead  to  the  desired  result. 

1.  Valerijlene-trimetliylammonium  Bromide^  C8Hi7NBr2. — This  com- 
pound, described  in  the  former  paper,  is  formed  from  trimethylamine 
and  valerylene  bromide.  Its  solution  yields  with  hydriodic  acid  a 
sparingly  soluble  bromiodide,  CnHnNBrl,  which,  however,  is  more 
readily  prepared  by  agitating  the  aqueous  solution  of  the  product 
obtained  from  valerylene  bromide  and  trimethylamine  with  recently 
precipitated  silver  oxide,  and  neutralising  the  filtrate  with  hydriodic 
acid.  It  contains  the  bromine  in  a  more  intimate  state  of  combination 
than  Hofmann's  Me3NC2H4Br2,  from  which  silver  oxide  removes  all 
the  bromine.  By  agitating  the  aqueous  solution  of  the  bromiodide 
with  silver  chloride,  the  bromochloride,  CgHnNBrCl,  is  obtained,  from 
which  may  be  prepared  the  auroohloride,  CsHivNBrCljAuCls,  sparingly 
soluble  and  crystallising  in  shining  laminae,  and  the  platinochloride, 
(C8Hi7NBrCl)2,PtCl4,  moderately  soluble  and  crystallising  in  prisms. 

2.  Ethylpiperidinemethylene  Iodide,  CsHnNIx,  prepared  by  heating 
ethylpiperidine  (b.  p.  12G — 128°)  in  a  sealed  tube  at  80 — 100°  with  a 
molecular  proportion  of  methylene  iodide,  crystallises  from  hot  water 
in  yellow  laminas,  totally  unlike  hydrotropine  iodide,  with  which,  it  is 
identical  in  percentage  composition.  It  is  sparingly  soluble  in  cold, 
very  easily,  in  hot  water;    melts  easily  under  boiling  water;    melts 
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with  decomposition  when  heated  in  the  dry  state.  When  apitated  in 
aqueous  solution  witli  silver  chloride,  it  exchanp^es  half  its  iodine  for 
chlorine,  I'orraing'  a  eliloriodide,  from  which  may  be  prepartxl  an  aurp- 
chloride,  CgHnNICljAiiCls,  separatinor  from  hot  water  in  light  yellow 
crystals,  and  a  platinochloride,  (C8HnNICl)j,PtCli,  which  separates 
from  a  concentrated  solution  in  orange-yellow  crystals.  Silver  oxide 
also  removes  from  the  di-iodide  only  half  its  iodine. 

3.  Dimethylplptridine  Iodide,  C7Hi6Nri,  is  formed  by  direct  addi- 
tion of  iodine  (0'7  parts)  to  dimethylpiperidine  (3  parts^,  both  dis- 
solved in  chloroform,  and  scpamtes  as  a  nearly  colourless  precipitate, 
crystiillising  from  hot  water  in  white  prisms.  By  agitation  with 
silver  chloride,  it  is  converted  into  a  chloriodide,  yielding  with  aaric 
chloride  the  double  salt,  CtUuNIC^AuCIj.  When,  on  the  other  hand, 
the  iodide  is  ngitated  and  gently  heated  with  silver  oxide,  the  whole 
of  the  iodine  is  removed,  and  a  b;vse  is  obtained,  called  by  the  author 
dimethylpiperidine,  and  having  the  composition  CTHiaN".  On  dis- 
tilling the  solution  separated  from  the  iodide  and  oxide  of  silver,  this 
base  passes  over  between  137°  and  14()°  in  the  form  of  an  oil.  Its 
solution  in  hydrochloric  acid  yields  with  auric  chloride  a  yellow  pre- 
cipitate, which  crystallises  fi*om  hot  water  in  long  needles,  having  the 
composition  CtIIisNjHCI.AuCIs,  and  with  platinic  chloride  the  salt 
(C7Hi3N,HCl)2PtCli,  which  crystallises  in  light  red  prisms.  This  base 
appears  to  occupy  a  position  intermediate  between  the  piperidine  and 
pyridine  series. 

4.  Diiuet/ii/Ipiperidhie-methylene  Iodide,  CgHnNIo,  is  obtained  by 
dii'ect  combination  of  dimethylpiperidine  with  methylene  iodide  at 
ordinary  temperatures,  or  more  readily  at  about  b^^  in  a  scaled  tube. 
It  forms  compact  prisms  having  the  aspect  of  hydrotropine  iodide,  and 
like  that  compound,  melting  under  water;  dissolves  readily  in  hot 
water,  and  crystallises  out  for  the  most  part  on  cooling.  With  silver 
chloride,  it  reacts  like  hydrotropine  iodide,  but  differs  therefrom 
essentiolly  in  its  behaviour  to  silver  oxide,  which  withdraws  from  it 
only  half  its  iodine.  The  solution  obtained  by  agitation  with  silver 
chloride  gives,  with  auric  chloride,  the  salt  CGHnNICl.AuCls,  which 
separates  as  an  oil,  soon  solidifying  to  small  light  yellow  crystals ;  and 
with  platinic  chloride,  the  salt  (C8Hi7NICl)2,PtCli,  which  crystallises 
from  liot  water  in  long  shining  orange-red  needles. 

5.  Frnpi/l-  and  Isopropi/l-piperidine,  dHn'S. — These  two  bases  are 
easily  obtained  by  the  action  of  the  corresponding  propyl  iodides  on 
piperidine.  They  both  boil  between  149°  and  150°,  and  have  a  strong 
narcotic  odour,  that  of  isopropylpyridine  being  very  much  like  that 
of  tropidine.  The  author  is  engaged  in  converting  these  bases  by 
oxidation  into  compounds  having  the  formulae  CgHijNO  and  CgHisN, 
aud  comparing  these  products  with  tropiue  and  tropidine. 

H.  W. 
Crystalline  Hyoscyamine.  By  Duquesxel  (/.  Pharm.  [5],  5, 
131 — 138). — Owing  to  the  discrepancies  in  the  results  obtained  by 
various  chemists  in  examining  hyoscyamine  prepared  from  the  seeds 
of  the  henbane,  the  author  has  undertaken  tlae  following  research  : — 
After  extracting  the  freshly-bruised  seeds  with  boiling  alcohol  (90"), 
acidulated  with  tartaric  acid  (1 — 1000),  and  distilling  the  alcohol,  the 
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residue  separated  into  two  layers,  of  whicli  the  lower  was  partly  solu- 
ble in  water,  a  resinous  substance  remaining  undissolved.  The  upper 
layer,  equal  to  one-third  of  the  weight  of  the  seed,  consisted  of  a 
green  oil,  from  which  a  considei-able  quantity  of  the  alkaloid  was  ob- 
tJiined  by  shaking  with  sulphuric  acid,  nearly  neutralising  the  acid 
solution  with  potassium  carbonate,  filtering,  and  evaporating  the 
solution  over  a  water-bath  to  a  syrupy  constituency.  Alcohol  is  then 
added,  the  pota.ssium  sulphate  separated,  the  alcoholic  solution  freed 
from  alcohol  by  distillation,  the  residue  diluted  with  water  to  a  syrup, 
mixed  with  excess  of  potassium  carbonate  and  shaken  with  chloroform. 
The  alkaloid  was  extracted  from  the  chloroform  solution  by  treatment 
with  sulphuric  acid  ;  and  the  acid  solution,  decolorised  with  animal 
charcoal,  was  evaporated  to  a  small  bulk,  and  allowed  to  stand  in  con- 
tact with  calcium  carbonate.  The  mixture,  after  addition  of  sand,  was 
evaporated  over  sulphuric  acid,  and  the  residue  shaken  with  chloroform. 
The  chloroform  solution  was  reduced  to  a  small  bulk,  mixed  with 
toluene  (to  retard  the  evaporation),  and  allowed  to  evaporate,  when 
hyoscyamine  was  obtained  in  tufts  of  long,  colourless,  prismatic  crys- 
tals without  smell.  It  is  very  soluble  in  chloroform,  easily  in  alcohol 
and  ether,  and  appreciably  in  water,  to  which  it  imparts  a  strongly 
alkaline  reaction.  It  resembles  atropine  in  its  reactions,  emitting  an 
odour  of  bitter  almonds  or  hawthorn  when  treated  with  potassium 
dichromate  and  sulphuric  acid,  and  giving  a  violet  coloration  after 
treatment  with  nitric  acid,  evaporating  the  excess  of  acid  and  adding 
alcoholic  potash.  Its  physiological  action  is  more  rapid  and  of  longer 
duration  than  that  of  atropine.  The  further  study  of  its  chemical 
and  physical  properties  is  reserved.  L.  T.  O'S. 

Action  of  Soluble  Ferments.  By  A.  Wurtz  {Compt.  rend.,  93, 
1104 — 1106). — Finely  divided  tibrin  digested  for  some  time  with  a 
dilute  solution  of  pepsin,  then  washed  with  water  aud  digested  at  38" 
for  two  days  with  hydrochloric  acid  of  0*4  per  cent.,  dissolves  almost 
completely,  leaving  only  a  slight  residue.  The  liquid,  when  mixed 
with  an  equal  volume  of  alcohol  and  filtered,  yields  a  solution  of  pep- 
tone, not  precipitated  by  nitric  acid.  Fibrin  digested  for  the  same 
time,  with  acid  oFthe  same  strength,  also  dissolves,  but  the  solution,  after 
adding  alcohol,  gives  an  abundant  precipitate  with  nitric  acid,  the 
tibrin  having  been  converted  into  syntonin  and  rot  into  peptone. 
Casein,  precipitated  from  fresh  milk  by  dilute  hydrochloric  acid  after 
removal  of  the  fat  by  means  of  ether,  when  digested  with  papaine 
or  pepsin,  washed  and  treated  with  water,  yields  a  mixture  of  insolu- 
ble dipeptone  and  casein-peptone,  very  soluble  in  water  and  not  pre- 
cipitated by  nitric  acid.  It  is  evident  that  papaine  and  pepsin  can 
combine,  in  an  insoluble  form,  with  certain  albuminoid  substances,  so 
modifying  the  latter  that  they  undergo  hydration  in  pure  water  at  40° 
with  formation  of  true  peptones.  C.  H.  B. 

Peptone.  By  A.  Poehl  {Ber.,  14,  ISS.'i).— The  author  finds  that 
all  proteids  are  converted  into  peptone  by  contact  with  animal  and 
vegetable  tissues,  as  first  observed  by  Eichvvald  (1873)  in  the  case  of 
liquid  albumin.     The  conversion  of  swollen  fibrin  into  peptone  by  the 
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action  of  the  tissue  of  the  lungs  or  kidneys  takes  place  as  energetically 
as  under  the  influence  of  pepsin.  Eichwald's  view  that  between  tho 
genuine  prf)te'ids  and  the  peptones  there  exist  gradual  states  of  transi- 
tion depending  only  on  diflferent  states  of  hydration,  is  corroborat<?d 
by  the  fact  that  peptone  is  reconverted  into  precipitable  albumin  by 
treatment  with  dehydrating  agents,  such  as  alcohol  and  alkali-salts. 

H.  W. 
On  Gluten.  By  T.  Wkyl  and  Bischoff  (Bled.  Ceiitr.,  1881,  826). 
— It  was  attempted  to  determine  whether  gluten  existed  ready-formed 
in  flour,  or  whether  its  formation  was  due  to  the  actitm  of  water  on  a 
*'  gluten-forming  "  substance.  No  formation  of  gluten  having  been 
observed  in  the  residue  after  the  myosin  had  been  removed  by  means  of 
a  15])er  cent,  sodium  chloride  solution,  it  is  concluded  that  myosin  is 
the  gluten-forming  compound.  Flour  heated  at  G0°  for  several  hours 
ap{)ear8  to  lose  the  faculty  of  forming  gluten  ;  it  is  therefore  con- 
cluded that  the  absence  of  gluten  was  not  due  to  the  want  of  a  ferment, 
but  to  the  coagulation  of  the  albuminoid  matter.  E.  W.  P. 

Phrenosin.  By  J.  L.  W.  Thudiciium  (/.  pr.  Chem.  [2],  25,  19— 
28). — Phrenosin  is  prepared  from  the  white  matter  which  separates  on 
cooling  an  alcoholic  extract  of  the  brain,  by  submitting  it  to  repeated 
fractional  crystallisation  from  alcohol,  and  precipitation  of  phosphorised 
bodies  by  lead  acetate  and  by  cadmium  chloride  ;  the  phrenosin,  kerasin, 
and  eerebrous  acid  remaining  in  solution  are  then  separated  by  repeated 
fractional  crystallisation  from  much  alcohol,  which  on  cooling  to  28" 
depo.sits  chiefly  phrenosin.  Phrenosin,  C41H79NO8,  is  white,  tasteless, 
and  odourless,  it  crystallises  from  absolute  alcohol  in  white  rosettes ; 
when  treated  with  sulphuric  acid  at  the  ordinary  temperature  it  first 
turns  yellow,  then  forms  a  purple  liquid  from  which  flocks  separate. 
By  long-continued  heating  of  phrenosin  with  dilute  sulphuric  acid, 
the  following  substances  were  obtained  : — 

Cerehrose,  CcHuOe,  a  sugar,  forms  hard  white  crystals :  it  reduces 
Fehling's  solution,  6  parts  of  cerehrose  having  the  same  reducing 
power  as  5  parts  of  glucose.  Its  specific  rotatory  power  in  aqueous 
solution  =  -t-  70°  40'.  On  heating  cerehrose  with  dilute  sulphuric 
acid,  it  yields  cerehrosic  acid,  C6Hio(H2)06,  which  does  not  reduce  alka- 
line copper  solutions. 

Spfnngosine,  C17H35NO3,  is  a  crystalline  alkaloid  ;  it  is  insoluble  in 
water,  soluble  in  alcohol  or  ether.  The  sulphate  has  the  formula 
2(CnH„5NO,).H,S04 ;  the  hydrochloride,  CnHajNOo-HCl,  crystallises 
in  spear-shaped  needles. 

Nenrosfearic  acid,  CitiHseOa,  isomeric  with  stearic  acid,  forms  fine 
white  needles  (m.  p.  8-i°),  and  is  soluble  in  ether.  Ethyl  neurostearate, 
Ci8H3502Et,  prepared  by  boiling  phrenosin  with  alcohol  and  sulphuric 
acid,  is  crystalline,  soluble  in  alcohol  and  ether,  and  can  be  distilled  in 
a  vacuum. 

By  heating  phrenosin  for  only  a  short  time  with  hydrolysing  re- 
agents an  alkaloid,  psychosine,  Co3H45N07,  is  obtained.  It  is  crystal- 
line, soluble  in  water  and  alcohol,  gives  a  purple  coloration  when 
heated  with  sulphuric  acid,  and  is  completely  precipitated  fi'om  its 
solutions  by  excess  of  hydrochloric  or  nitric  acid. 
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Esthesine,  CasHgglS'Oa,  a  feebly  basic  substance,  crystallises  in  hex- 
agonal tables,  and  is  soluble  in  ether ;  it  may  be  regarded  as  phrenosia 
from  which  the  elements  of  cerebrose  have  been  split  off. 

When  phrenosin  in  aqueous  or  alcoholic  solution  is  heated  with  sul- 
phuric acid  for  a  short  time  only,  it  unites  with  water  forming  a 
hydrate,  apparently  C41H81NO9. 

From  these  results,  phrenosin  may  be  regarded  as  formed  by  the 
union  of  1  mol.  each  of  sphingosine,  neurostearic  acid,* and  cerebrose, 
with  elimination  of  2  raols.  of  water.  A.  J.  G. 

Remarks  on  the  Paper  "  On  some  New  Brain  Derivatives." 
By  Eugen  Parous.  By  J.  L.  W.  Thudichum  (/.  pr.  Chem.  [2],  25, 
29—41). 


Physiological    Chemistry. 


Filtration  of  Albuminous  Solutions  through  Animal  Mem- 
branes. By  E.  GoTTWALT  (Zeits.  Fhj/s.  Chem.,  4,  423 — 436). — The 
experiments  were  made  in  two  ways: — (1.)  The  column  of  liquid  was 
at  rest.  (2.)  The  liquid  to  be  filtered  was  allowed  to  flow  over  the 
membrane  under  different  pressures.  In  both  cases,  the  amount  of  the 
filtrate  and  the  quantity  of  serum,  albumin  or  globulin,  it  contained  was 
calculated  per  hour  and  per  c.c.  Ureters  from  fresh  human  bodies  were 
used  as  membranes. 

The  amount  of  the  filtrate  was  found  to  increase  with  the  pressure, 
but  in  no  definite  ratio.  The  permeability  of  the  membrane  diminished 
during  the  experiment,  and  did  not  improve  by  the  use  of  a  lower 
pressure.  The  amount  of  albumin  in  the  filtrate  was  always  less  than 
in  the  original  fluid,  e.g.,  egg  albumin  solution  gave  72  per  cent.  ;  fluid 
from  an  ovarian  cyst  70  per  cent. ;  blood  serum,  60  per  cent. ; 
hydrocele  fluid,  40  per  cent.  The  percentage  of  globulin  was  still 
less,  serum  albumin  and  serum  globulin  passing  through  the  mem- 
brane in  the  ratio  of  3  to  2.  By  the  second  method,  similar  results  were 
obtained,  only  more  marked.  The  following  table  shows  the  figures 
obtained  by  filtering  blood  serum  containing  6024  per  cent,  albu- 
minoid. 


Amounts  of 

Filtrate 

Pressure. 

filtrate. 

Proteids. 

per  hoiir 

centim. 

Time. 

grams. 

per  cent. 

per  c.c. 

80 

hour 

6-885 

5-075 

0-161 

60 

jj 

5-453 

4-083 

0-127 

40 

}> 

4520 

3-019 

0-106 

30 

)) 

3-111 

3-015 

0-073 

20 

5» 

2-114 

2-001 

0-049 

The   apparatus   used   is   figured    in    Hoppe-Seyler's   Lehrhuch  der 
Physiol.  Chem.,  Part.  I,  p.  156.  W.  N. 
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The  Carbonic  Acid  of  Muscle.  By  R.  Stiritzixg  (P^fluger's 
Archil).,  23,  151 — IGl). — The  experiments  recorded  in  this  paper  are 
a  repetition  of  a  previous  series  made  by  tlie  author.  The  same  appa- 
ratus  was  used,  and  great  care  was  taken  to  make  the  various  parts  as 
perfect  as  possible.  The  mean  values  obtained  for  the  COj  in  vol. 
per  cent,  of  muscle  were  as  follows : — 

Muscle  quickly  cooled    7"2  per  cent. 

„      tetanised  and  quickly  cooled    . .        6  6         „ 
„      tetanised  and  slowly  cooled  ....      135         „ 

„      washed 2'7         „ 

„      kept  at  50°  C.  in  the  warm  cham- 
ber and  then  washed 2'0         „ 

„      neither  warmed  nor  washed  ....      15 "4         „ 

W.  N. 
Formation  of  Acid,  and  the  Amount  of  Lactic  Acid  in 
Muscle.  J?y  AsTAScnEwsKi  (Zeits.  P/iys.  Chem.,  4,  398 — 406). — Com- 
parisons were  iiiado  between  tetanised  and  untetanised  muscles  of 
rabbits  with  regard  to  the  amount  of  lactic  acid  contained  in  them. 
In  order  to  avoid  j)os<.7?ior<cm  changes,  the  muscles  were  placed  in  abso- 
lute alcohol  and  mixed  in  it.  Free  lactic  acid  could  only  be  found  in 
traces  in  muscle  at  rest.  Lactic  acid  in  combination  was  found  in 
greater  quantity  in  resting  than  in  tetanised  muscle,  as  zinc  lactate, 
0'275  per  cent,  and  0244  per  cent.,  as  against  0186  per  cent,  and 
0  066  percent. ;  from  paralysed  muscles,  0"488  per  cent.  The  alcoholic 
extract  of  resting  muscle  was  somewhat  greater  than  that  of  tetanised 
muscle.  The  acid  of  muscle  does  not  dissolve  in  alcohol,  but  in  water, 
and  is,  as  Liebig  conjectured,  acid  potassic  phosphate.  The  acidity  of 
the  watery  extract  of  the  muscles  after  treatment  with  alcohol  was 
estimated.  That  of  paralysed  and  resting  muscle  was  found  to  be 
higher  than  that  of  tetanised  muscle;  the  figures  obtained  were 
0-234  per  cent.,  0173  per  cent.,  0221  per  cent.,  0243  per  cent.,  as 
against  0-140  per  cent.,  0'126  per  cent.,  0-143  per  cent.,  and  0*198  per 
cent.  The  watery  extract  of  tetanised  muscle  was  found  to  be  less 
than  that  of  resting  muscle ;  in  this  the  author's  results  agree  with 
those  of  Helmholtz  and  Ranke.  W.  N. 

Influence  of  Tetanus  on  the  Acids  contained  in  Muscle.  By 
J.  W.  Wakren  {Ffimjers  Archw.,  24,  391— 4l'6). — The  author  com- 
pared the  quantities  of  lactic  acid  and  lactates  in  tetanised  and  unteta- 
nised muscle,  by  mincing  them  finely,  extracting  with  alcohol,  evapo- 
rating the  extract,  and  again  extracting  with  ether  after  acidifyincr 
with  sulphuric  acid.  The  lactic  acid  remaining  after  evaporation  of 
the  ether  was  estimated  by  titration  with  soda.  Great  care  was  taken 
to  avoid  post-mortem  changes.  The  animal  was  immediately  after  death 
packed  in  ice  and  salt.  As  soon  as  the  whole  body  was  frozen  hard, 
the  muscle  to  be  investigated  was  removed,  minced  fine,  and  allowed 
to  stand  24  hours  in  absolute  alcohol,  and  the  process  of  extraction 
was  then  repeated. 

100  grams  of  muscle  taken  from  three  rabbits  killed  by  bleedino-, 
yielded  0-119  gram  lactic  acid  ;  100  grams  from  three  tetanised  rabbits 
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yielcled  0'077  gram ;  in  a  second  experiment,  the  figures  were 
'0"208  gram  and  0*070  gram  respectively.  Similar  results  were 
obtained  by  comparing  the  limbs  of  the  same  animal,  one  being  teta- 
nised  and  the  other  not. 

Taking  the  acidity  of  the  tintetanised  limb  at  1,  that  of  the  tetanisod 
limb  was  found  to  be  0548 — 0'639 — 0520.  Experiments  on  frogs 
yielded  the  same  or  similar  results,  i.e.,  the  acidity  of  the  tetanised  limb 
was  found  to  be  only  half  that  of  the  untetanised  one. 

In  a  note  appended  to  the  paper,  Pfliiger  explains  the  apparent  para- 
dox on  the  theory  that  two  molecules  of  lactic  acid  condense  into  one, 
with  elimination  of  water,  the  acidity  as  measured  by  the  power  of 
saturating  alkali  being  at  the  same  time  reduced  to  one-half. 

W.  N. 

Action  of  the  Liver  on  Peptone.  By  J.  Seegen  (Pflur/er's  Arcldv., 
25,  165 — 176). — The  investigations  of  the  author  and  Kratschmer 
tend  to  show  that  the  sugar  in  the  liver  increases  after  death  to  an 
extent  not  to  be  accounted  for  by  the  transformation  of  the  glycogen 
present.'  In  the  liver  extracts  they  very  frequently  found  a  body  inso- 
luble in  alcohol,  and  Isevorotatory.  Seegen  took  liver  pulp,  and  treated 
two  equal  portions  with  distilled  water  and  peptone  solution  respec- 
tively, at  17°  C,  and  estimated  the  sugar  in  each  after  the  lapse  of  one 
hour,  and  again  96  hours  after,  and  in  all  cases  he  found  the  sugar 
in  the  portion  mixed  with  peptone  solution  greater  than  that  in  the 
other  preparation  ;  the  increase  in  the  quantity  of  sugar  amounted  to 
0"5  per  cent,  of  the  weight  of  the  liver  on  the  average  ;  longer  digestion 
seemed  to  diminish  the  amount  of  increase.  Extracts  of  kidneys, 
lung,  and  spleen  appeared  not  to  have  this  effect.  W.  N. 

Formation  of  Sugar  in  the  Liver.  By  J.  Seegen  and  F. 
Kkatschmer  (Pflilger's  Arcldv.,  24,  467 — 484). — The  object  of  this 
paper  is  by  further  experiments  to  meet  the  many  objections  offered 
to  the  statement  put  forward  by  the  authors,  that  the  liver  sugar  has 
some  other  source  than  glycogen.  Two  dogs'  livers  were  used  and 
investigated  at  intervals  of  72  and  96  hours. 


(1.)  Glycogen 

beginning  of 

experi 

ment  . 

10*1    per  cent 

end 

.      10-2 

Sugar  : 

beginning 

0-4 

end 

83 

(2.)  Glycogen: 

beginning 

8-86 

end 

8-44 

Sugar : 

beginning 
end 

0-51 
2-30 

From  these  figures  they  argue  that  the  sugar  must  have  some  other 
source  than  glycogen.  An  experiment  on  a  young  fox  is  in  their 
opinion  conclusive.     The  result  was  as  follows  : — 

Glycogen  two  minutes  after  death,  0'7  per  cent. ;  sugar,  0'79  per 
cent.  ;  an  hour  later,  sugar,  1"83  per  cent.  ;  24  hours  later,  sugar, 
1"98  per  cent.  More  sugar  was  therefore  formed  than  the  glycogen  in 
the  liver  could  possibly  account  for.  W.  N. 
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Post-mortem  Formation  of  Sugar  in  the  Liver.  By  R.  Boehm 
and  A.  F.  Hoffmann  {Fjiwjer'^  Archiv.,  23,  205— 219).— The  authors 
raise  a  series  of  objections  to  the  conclusion  arrived  at  bj  Seegen  and 
Novak,  that  the  liver-sugar  has  some  other  source  than  glycogen,  and 
they  especially  object  that  the  conclusion  was  drawn,  not  from  direct 
estimation  of  glycogen  and  sugar,  but  from  indirect  processes,  which 
render  it  possible  that  something  other  than  sugar  was  reckoned  as 
such.  They  insist  that  the  sugar  of  the  liver  has  no  other  origia 
than  glycogen,  and  refer  to  a  previous  experiment  in  which  they 
obtained  the  following  results: — One-half  of  the  liver  of  a  cat  yielded 
1-65  gram  sugar,  and  16-91  grams  glycogen  =  20-52  grams  sugar ; 
the  other  half  examined  three  hours  later  contained  3-2  grams  sugar 
and  15-95  grams  glycogen  =  20-9  grams  sugar;  the  difference  between 
these  results  falls  within  the  limits  of  error.  The  results  of  two  new 
experiments  are  then  given  : — 


Ist  riece. 

2nd  Piece  24  hours  later. 

Liver  of 

Glycogen. 

Sugar. 

Total  as 
sugar. 

Glycogen. 

Sugar. 

Total  as 
sugar. 

Cat 

6-883 
5-346 

1-976 
1-950 

9-623 

7-889 

5-511 

2-595 

and 

1-085 

dextrin 

8-440 
3-796 

9  -563 

Doe 

7 -883 

The  difference  in  the  two  sets  of  totals  is  so  insignificant  that  the 
authoi's  believe  it  to  be  impossible  that  the  sugar  could  have  had  any 
source  other  than  the  glycogen.  W.  N. 


Composition   of  E-wes'   and  Goats'  Milk. 

(Bied.  Centr.,  1881,  858). 


By    A.    VOELCKER 


Ewe. 

Goat. 

Kich. 

Poor, 

Colostrum. 

Water 

75-00 

12-78 

6-58 

4-66 

0-98 

86-12 
2-16 
5-59 
4-93 
1-20 

69-74 
2-75 

17-37 
8-85 
1-29 

82-02 
7-02 
4-67 
5-28 
1-01 

84-48 
6-11 
3-94 
4-68 
0-79 

83-51 

Fat 

7-34 

319 

Lactose    

5  19 

Ash 

0-77 

Nitrogen  in  casern. . . . 
Specific  gravity 

100  00 
105 

100-00 
0-89 

100-00 
2-78 
1-036 

100-00 
0-78 
1  0357 

100-00 
0-63 
1  -0302 

100  00 
0-57 
1  -0302 

VOL.    XLII. 
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Physiology  and  Pathology  of  the  Elimination  of  Urea.  By  H. 
Oppenheim  (Pfluger's  Archiv.,  23,44-6— 604-). — (1.)  Urea  Elimination 
under  various  Conditions. — Normal  Condition. — The  experiments  were 
made  on  the  author.  He  found  that  on  a  diet  consisting  of  400  grams 
bread,  300  grams  meat,  and  950  grams  milk,  the  urea  elimination  in 
four  days  became  very  constant,  the  variations  averaging  1  gram.  The 
mean  of  seven  days'  observation  gave  34'6  grams  =  16"2  grams  N; 
1"1  gram  was  passed  in  the  faeces;  the  total  was:  N  of  food  =  18-9 
grams,  N  excreted  17'3  grams :  difference  1*6  gram  retained  in  the 
body. 

(2.)  Distribution  of  the  Urea  Elimination  over  the  Day. — The  maxi- 
mum corresponds  to  the  time  of  taking  the  largest  amount  of  albu- 
minoids as  food. 

In  one  period  of  24  hours,  3480  grams  were  eliminated,  i.e.,  145 
gram  per  hour.  In  the  first  four  hours  after  the  midday  meal 
0*24  gram  was  eliminated  per  hour  in  excess  of  the  average  ;  in  the 
following  four  hours  daring  which  a  meal  not  containing  much  nitro- 
gen'was  taken,  054  gram  above  the  average  was  excreted.  During 
the  night  the  hourly  excretion  fell  below  average. 

(3.)  First  Stage  of  Inanition. — During  a  fast  of  24  hours  23"91 
grams  were  eUminated,  i.e.,  10 — 11  grams  below  average.  The  body 
weight  also  fell  1  kilo, 

(4.)  Influence  of  Large  Quantities  of  Fluid. — 4  litres  of  water  taken 
in  24  hours  increased  the  urine  by  3000  c.c,  the  urea  by  5  grams. 
Nearly  the  whole  effect  was  produced  by  2  litres  taken  at  the  mid-day 
meal, 

(5.)  Influence  of  Coffee. — This,  apparently,  produces  a  slight  dimi- 
nution on  two  days;  without  coffee.  3321  grams  and  33*60  grams 
were  eliminated  respectively ;  on  the  day  on  which  coffee  was  taken, 
31*97  grams  were  eliminated. 

(6.)  Influence  of  Quinine. — 2  grams  of  quinine  raised  the  daily  elimi- 
nation in  one  case  nearly  4  grams,  and  in  a  second  4*5  grams. 

(7.)  Influence  of  Excessive  Perspiration. — Excessive  perspiration  in- 
duced by  the  subcutaneous  injection  of  0'02  gram  pilocarpine,  produced 
no  effect  on  the  urea  elimination. 

(8.)  Influence  of  Muscular  Worlt: — The  author  quotes  authorities  on 
the  generally  received  opinion,  that  muscular  work  does  not  produce 
any  increase  in  the  elimination  of  nitrogen  unless  the  supply  of  carbo- 
hydrate material  for  the  purpose  fails.  He  thinks  the  investigations 
of  Frankel  on  the  effect  of  dyspnoea,  which  tend  to  show  that  with 
diminished  oxygen  there  is  an  increased  prote'id  metabolism,  are  borne 
out  by  his  own  experiments.  The  ascent  of  the  Kreuzberg,  near 
Bonn,  gave  as  the  mean  of  six  experiments  34*91  grams  per  diem ; 
pulse,  90  ;  respiration,  16  per  minute.  A  single  ascent,  so  conducted 
as  to  give  rise  to  dyspncBa  (pulse  140 — 150),  gave  36*64  grams  as  a 
result,  and  a  second  39*71.  A  prolonged  walk  on  the  level,  without 
any  increase  of  frequency  in  the  respiration,  gave  34*44  grams,  the 
next  day  (rest)  33*81  grams,  the  day  after  (forced  labour)  39*01 
grams,  the  next  day  (rest)  35*89  grams. 

Urea  Elimination  in  Pathological  Conditions. — In  a  case  of  phthisis 
the  author  found  the  urea  excreted  to  be  in  excess  of  the  nitrogen  of  the 
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food  ;  on  Rome  days  more  than  doable  in  a  case  of  acute  parenchyma- 
tous nephritis  ;  the  urea  was  also  high  in  proportion  to  the  food. 

W.  N. 

Phosphoric  Acid  in  the  Urine  of  Ruminants.  By  C.  Lkeuw 
(Bied.  Centr.,  1881,  855). — In  the  urine  of  oxen  fed  on  brewers' 
grains,  0  93 — 1"13  per  cent,  phosphoric  acid  was  found  ;  lime  was  also 
present.  E.  W.  P. 

Albuminoids  of  the  Vesicula  Seminalis  in  Guinea-pigs.  By 
H.  A.  Landwehr  (PJJiiger's  Archiv.,  23,  538 — 541). — The  author  finds 
that  the  secretion  of  the  glatidula  seminalis  of  guinea-pigs  contains 
a  body  having  the  properties  of  fibrinogen.  W.  N. 

Researches  on  Splenic  Fever.  By  Feser  (Bied.  Centr.,  1881, 
85G). — The  poison  of  splenic  f(!ver  in  the  form  of  spores  of  the  an- 
thrax parasite  withstand  dryness  and  cold.  Animals  prone  to  this 
fever  can  withstand  successfully  the  introduction  only  of  small  quan- 
tities of  the  infected  matter.  Inoculation  renders  animals  capable  of 
resisting  the  infection  of  the  stem-  or  spore-shaped  parasites.  Phenol 
camphor,  boric  and  salicylic  acid,  borax,  alum,  and  ferrous  sulphate 
are  useless  as  curative  agents  or  disinfectants.  The  amount  of  infect- 
ing matter  introduced  determines  the  period  and  course  of  the  fever. 

E.  W.  P. 

Fate  of  Morphine  in  the  Animal  Body.  By  E.  Landsbero 
(Pf!u(fer's  Archi'v.,  23,  413 — 433). — The  author  used  the  method  of 
Uslar  and  Erdmann  for  the  detection  of  morphine ;  but,  despite  the 
observation  of  all  the  precautions  indicated  by  Kaugmann,  he  failed  to 
detect  morphine  in  the  urine  of  a  dog  poisoned  with  it.  On  the 
recommendation  of  Wislicenus,  0'2  gram  of  pure  morphine  and  0*3  c.c. 
of  acetic  acid  was  added  to  50  c.c.  of  urine  and  the  whole  evaporated 
to  a  syrup  on  the  water-bath.  The  cooled  mass  was  then  extracted 
vrith  alcohol.  The  alcohol  had  a  yellow  colour,  and  left  a  resinous 
residue  on  evaporation  which  was  now  extracted  with  absolute  alcohol. 
The  alcoholic  extract  was  again  evaporated,  the  residue  treated  with 
distilled  water  containing  a  few  drops  of  dilute  acetic  acid ;  the  acid 
solution  was- then  shaken  with  amjl  alcohol  at  70°,  fresh  portions  being 
used,  and  the  operation  repeated  until  a  perfectly  clear  and  colourless 
solution  was  obtained^  The  amyl  alcohol  was  then  removed  by  a 
separating  funnel,  the  acid  solution  again  evaporated,  treated  with  hot 
amyl  alcohol,  and  made  alkaline.  The  amyl  alcohol  extracts  were 
then  evaporated  on  the  water-bath,  and  the  brown  residue,  weighing 
0'2766  gram,  was  submitted  to  various  reactions.  A  small  portion 
of  the  residue  placed  on  a  slide  under  the  microscope,  treated  with 
dilute  hydrochloric  acid,  and  left  to  evaporate,  yielded  crystals 
whose  form  and  reaction  with  Frohde's  reagent  left  no  doubt  as  to 
the  presence  of  morphine.  The  remainder  was  dissolved  in  water 
saturated  with  ammonia,  and  allowed  to  stand  for  24  hours,  a  brown 
crystalline  precipitate  formed  which,  when  dried,  weighed  0*094  gram, 
representing  about  50  per  cent,  of  the  morphine  originally  added  to 
the  urine. 

2  0  2 
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Experiments  were  then  made  with  dogs  which  were  poisoned  with 
morphine,  either  in  the  form  of  hydrochloride  or  sulphate. 

(1.)  0"20gram  morphine  hydrochloride  was  injected  subcutaneously, 
and  26  hours  after,  although  the  effects  of  the  poison  had  been  most 
marked,  the  author  failed  to  detect  morphine  in  100  c.c.  of  urine. 

(2.)  0'40  gram  were  injected  on  one  day,  and  0"20  gram  on  each 
of  the  two  following  days.  Morphine  could  not  be  detected  in  the  urine. 

(3.)  A  large  dog  took  2*50  grams  morphine  hydrochloride,  but  it 
could  not  be  detected  in  the  urine. 

(4.)  After  injecting  0'80  gram  morphine  hydrochloride  into  the 
jugular  vein,  90  c.c.  of  the  urine  of  the  next  day  gave  the  morphine 
reactions,  although  the  author  failed  to  find  it  in  the  blood  three  hours 
after  the  injection. 

From  these  experiments,  the  author  concludes  that  only  a  part  of  the 
morphine  taken  into  the  stomach  is  absorbed,  while  part  gets  involved 
in  the  feeces  and  is  so  lost.  When,  however,  the  poison  is  injected 
subcutaneously,  he  is  of  opinion  that  the  alkaline  blood  destroys  and 
decomposes  it,  so  that  only  very  minute  traces  of  moi'phine  or,  at  the 
most,  the  products  of  its  decomposition,  can  be  detected  in  the  urine. 

W.  N. 

Phosphorus  Poisoning  in  Hens.  By  A.  Peankel  and  F.  Roh- 
MANN  (Zeits.  Physiol.  Chem.,  4,  439 — 450). — The  experiments  were 
made  during  fasting,  and  the  phosphorus  administered  in  the  solid 
form  in  a  bread  pill.  The  excreta  were  collected  and  weighed,  and 
the  water,  nitrogen,  and  uric  acid  in  them  estimated.  The  three 
experiments  made  show  a  very  apparent  increase  of  tissue  change. 

Experiment  I. — Ist  and  2nd  day  (simple  fasting)  1"1  gram  nitrogen 
was  eliminated  ;  on  the  4th  and  5th  day  0*58  gram ;  on  the  6th  and 
7th  day  (after  phospliorus  had  been  given)  the  nitrogen  rose  to  1"29 
and  l"7l  gram.  The  uric  acid  showed  a  similar  increase.  The  results 
in  the  2nd  and  3rd  experiments  were  even  naore  marked ;  of  the 
nitrogen  in  experiment  II,  before  the  phosphorus  was  given,  28'07 
per  cent,  was  due  to  uric  acid.  After  phosphorus  was  given  71"  7 
per  cent. ;  an  enormous  diminution  in  the  number  of  red  blood- 
corpuscles  was  also  observed  to  follow  the  administration  of  the  phos- 
phorus. W.  N. 
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Origin  and  Function  of  certain  Microzymas.  By  A.  B^champ 
(Compt.rend.,  92,1344 — 1347). — The  author  terms  tnicrozymas  certain 
molecular  granulations  which  appear  in  various  fermentations  before 
any  other  organised  production,  which  exist  in  a  great  number  of 
rocks,  calcareous  and  otherwise,  and  in  all  the  centres  of  activity  of 
living  organisms  whether  animal  or  vegetable.  He  has  endeavoured 
to  trace  their  origin,  and  to  find  out,  if  possible,  the  part  they  play  in 
the  natural  world. 
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1.  Microzymas  and  Bacteria  from  Marsh  Lands. — Whenever  vege- 
table and  animal  detritus  accuranlates  beneath  the  surface  of  water, 
there  bacteria  and  isolated  microzymas  are  to  be  found.  They  were 
very  abundant  in  the  basin  containing  aquatic  plants  in  the  Jardin 
des  Plantes  at  Montpcllier,  and  on  careful  examination  were  found  to 
give  off'  nitrogen,  carbonic  anhydride,  and  marsh-gas.  By  distilla- 
tion of  50  litres  of  this  water,  sufficient  alcohol  and  acetic  acid  could 
be  obtained  to  permit  of  easy  recognition. 

2.  Microzymas  from  Building  Land  and  Pot'inould. — Earth  from  the 
environs  of  Montpellier  was  levigated  with  creasoted  water,  and  tlie 
imperfectly  separated  microzymas  were  made  to  act  as  ferments  upon 
sugar  and  starch.  The  fermentation  of  sugar  was  very  slow,  lasting 
for  nearly  two  years ;  alcohol  and  acetic  acid  were  produced  without 
any  trace  of  butyric  acid,  but  the  residue  from  the  distillation  was 
acid,  and  doubtless  contained  tartaric  acid.  With  starch,  alcohol  and 
batyric  acid  were  found  in  abundance  together  with  acetic  and  lactic 
acids. 

The  mould  used  in  the  Jardin  des  Plantes  is  crowded  with  microzy- 
mas mixed  with  bacteria.  15  grams  of  this  fine  earth  were  introduced 
into  500  grams  of  thin  starch-paste  and  set  aside  for  three  months; 
at  the  expiration  of  this  time  it  was  examined,  and  there  were  sepa- 
rated alcohol ;  sodium  acetate,  5  grams ;  crude  butyric  acid,  8  grams ; 
calcium  lactate,  10  grams. 

In  a  somewhat  similar  manner  road'diigt,  which  contains  no  traces 
of  bacteria,  was  shown  to  be  loaded  with  microzymas  ;  it  readily 
induced  fermentation,  and  alcohol  and  acetic  acid  were  obtained  from 
the  decomposition  of  the  organisms  without  the  intervention  of  sugar 
or  starch. 

In  all  phenomena  of  slow  combustion  or  eremacausis,  it  is  easy  to 
prove  the  presence  of  molecular  granulations,  similar  to,  if  not  identical 
with,  microzymas.  Thus,  a  dead  cat  was  buried  in  a  quantity  of  pure 
chalk,  and  the  whole  enclosed  in  a  glass  vessel.  It  was  kept  for  six 
years  and  then  opened;  there  remained  of  the  cat  nothing  but  a  few 
fratrments  of  the  vertebral  column  and  some  of  the  larq-er  bones. 
The  portions  of  the  chalk  which  were  taken  from  the  top  inner  layers 
dissolved,  without  residue,  in  dilute  hydrochloric  acid,  but  the  lower 
layers  upon  which  the  animal  originally  lay  were  full  of  micro- 
zymas. The  chalk  from  the  latter  rapidly  liquefied  starch-paste,  con- 
verting it  into  alcohol,  acetic  and  butyric  acids,  and  when  treated 
with  hydrochloric  acid,  was  not  wholly  soluble,  the  microzymas  being 
left  behind.  The  principal  difference  which  the  author  has  made 
out  between  the  microzymas  obtained  from  the  dead  animal,  and 
those  originally  existing  in  the  chalk,  is  that,  ander  similar  condi- 
tions, the  former  are  easily  converted  into  bacteria,  whilst  those  from 
the  chalk  never  change  their  form. 

The  conclusions  drawn  from  the  foregoing  investigations  are,  that 
the  microzymas  which  are  to  be  found  in  chalk,  in  rocks,  in  earth, 
in  road-dust,  or  in  marshes,  have  their  origin  in  the  microzymas, 
which  form  an  integral  part  of  every  living  organism  ;  their  physio- 
logical function,  after  death,  is  the  total  destruction  of  this  organism, 
and,  this  necessary  destruction  being  effected,  they  remain,  according 
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to  circumstances,  imbedded  in  the  soil  or  distributed  through  the 
air,  where  perhaps  they  fulfil  other  at  present  unknown  functions. 

In  connection  with  this  subject,  the  following  is  a  reply  to  a  note 
of  M,  Bechamp,  by  Chamberland  and  Roux  (ibid.,  1347),  in  which 
they  deny  the  existence  of  the  microzyma  cretoe.  They  state  that  as 
the  result  of  experiments  which  were  instituted  with  a  view  of 
ascertaining  if  nataral  chalk  coald  give  rise  in  appropriate  media, 
to  various  fermentative  actions,  and  especially  to  the  lactic  and 
butyric  fermentations,  they  have  never  been  able  to  induce  any  fer- 
mentafcion  whatever,  or  to  obtain  any  microscopic  organisms.  They 
consider  that  Bechamp  has  not  taken  all  the  precautions  necessary 
to  eliminate  causes  of  error  which  are  inherent  to  this  class  of  in- 
vestigations ;  nothing  is  easier  than  to  obtain  the  results  described 
by  Bechamp ;  it  is  simply  necessary  to  take  no  further  precautions 
than  he  has  taken,  for  all  the  causes  of  error  resulting  from  organic 
germs  foreign  to  the  chalk,  germs  in  the  air,  in  the  water,  and  on  the 
surface  of  the  vessels  used,  are  favourable  to  the  success  of  fermenta- 
tive experiments,  such  as  he  has  brought  forward.  They  are  of 
opinion  that,  if  Bechamp  reproduces  his  former  experiments  under 
more  careful  and. exact  conditions,  he  will  find  that  his  new  results  will 
be  in  accordance  with  their  own  ;  that  is  to  say,  he  will  obtain  neither 
fermentation  nor  production  of  microscopic  organisms.  They  conclude 
by  saying  that  geologic  microzymas  have  no  existence. 

Pasbeur,  however,  inclines  to  the  existence  of  microzymas.  In  the 
Bull,  de  J'Acad.  de  Med.,  20,  627,  he  says:  '!  In  our  experiments,  we 
have  noticed  this  remarkable  circumstance — that  all  natural  earths 
which  we  have  had  occasion  to  examine  contain  germs  capable  of 
inducing  a  peculiar  fermentative  or  septic  action."  J.  W. 

Chemical  Distinctions  between  Living  and  Dead  Proto- 
plasm. By  0.  LOEW  and  T.  Bokoeny  (PJIiiger's  Archiv.,  25,  150 — 
164). — Different  varieties  of  freshwater  algae  have,  as  the  authors  have 
determined,  the  power  of  precipitating  metallic  silver  from  alkaline 
solutions.  This  power  exists  only  during  life,  and  disappears  at 
death.  The  silver  solution  used  in  these  experiments  contained  1  part 
silver  'nitrate  in  100,000  parts  of  water.  For  its  preparation  13  c.c. 
of  caustic  potash  solution  of  sp.  gr.  1'33  and  10  c.c.  ammonia 
solution  of  0*964  sp.  gr.  were  mixed  and  diluted  to  100  c.c. 

1  c.c.  of  this  solution  and  1  c.c.  of  a  1  per  cent,  silver  solution  were 
mixed  and  diluted  to  a  litre ;  the  solution  was  found  to  react  even 
when  made  10  or  20  times  weaker.  Aldehyde  and  benzaldehyde 
reacted  with  this  solution,  pyrogallol  and  quinol  with  a  solution  of 
1  part  silver  nitrate  in  12,0U0  of  water,  formic  acid  with  1  in  1000. 
Ko  known  body  was  found  to  react  with  a  solution  of  1  in  1,000,000. 
Spirogyra  and  Zygnema  were  the  algae  experimented  on,  and  these  were 
grown  in  spring  water  containing  0"1  per  cent,  of  dipotassic  phosphate 
and  ammonic  nitrate.  The  zygnema  plants,  when  gently  dried  be- 
tween filter-paper,  yielded — 
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Albuminoids 2806  per  cent. 

Fat  with  lecithin  and  chlorophyll.  0*010 

Glucose   0111 

Starch,  &c 6077 

Ash 0-009 

Water 90387 

A  very  short  time  after  being  placed  in  the  silver  solution,  the 
algse  became  dark-coloured  from  deposited  silver ;  in  12  hours  some  cells 
were  quite  black,  and  very  few  showed  no  deposit.  Exposure  for  five 
minutes  to  a  temperature  of  50"  C.  suflficed  to  destroy  this  property,  as 
also  an  hoar's  immersion  in  a  1  per  cent,  solution  of  copper  sulphate, 
of  sulphuric  acid,  or  of  soda,  or  by  exposure  to  ether  vapour. 
Immersion  in  a  watery  solution  of  quinine  acetate,  0'2  per  cent.,  had 
no  effect,  nor  had  solution  of  veratrin.  This  property  of  protoplasm  was 
observed  al.so  in  Chladophora,  various  plant-hairs,  and  in  the  roots  and 
growing  stalks  of  phanerogams.  Negative  results  were  obtained  with 
growing  yeast  and  mucor.  The  authors  are  of  opinion  that  the 
results  are  dependent  on  the  presence  in  living  protoplasm  of  some 
members  of  the  aldehyde-group.  W.  N. 

Aldehyde  Nature  of  Living  Protoplasma.  By  O.  Loew  and 
T.  BoKOUxY  (/>(.'>.,  14,  2508—2512). — This  communication  is  part  in 
answer  to  Reinke  (this  vol.,  248).  The  authors  have  distilled  portions 
of  the  algae,  zygnema  and  spirogyra,  with  water,  collected  the  first 
few  c.c.  of  distillates,  tested  them,  and  found  no  reduction  of  silver, 
and  therefore  infer  that  if  formaldehyde  is  the  first  product  assimi- 
lated by  living  plants  that  it  (at  least  in  these  cases)  is  so  quickly 
used  up,  that  not  even  a  trace  of  it  is  to  be  found.  The  reducing 
action  of  the  distdlate  from  poplar  and  willow  is,  they  think,  possibly 
due  to  the  presence  of  salicylaldehyde  (or  a  derivative  thereof),  which 
they  point  out  is  volatile  with  steam  in  spite  of  its  high  boiling 
point, — Reinke  having  suggested  that  the  reducing  body  could  not 
be  an  aromatic  aldehyde  because  of  the  high  boiling  point  of  the 
latter. 

The  authors  then  state  that  this  reducing  power  is  not  due  to  sugar 
or  tannin,  which  are  frequently  present  in  plants,  several  cells 
having  no  sugar  at  all  possessing  this  power,  and  moreover  living 
cells  reduce  alkaline  silver  solution,  which  are  by  far  too  dilute 
(containing  -3000000  -^o)  ^  ^^  affected  either  by  sugar  or  tannin. 
And  further,  they  maintain  that  the  reducing  substance  is  not  soluble 
in  water,  for  the  cells  lose  this  property  when  they  are  killed  by 
means  which  remove  no  perceptible  quantity  of  soluble  substances, 
besides  the  living  cells  produce  greater  reduction  in  weak  (ryroo^) 
than  in  concentrated  (xsVo  -^S)  alkaline  silver  solutions,  which  can 
be  accounted  for  from  the  fact  that  the  cells  are  killed  quicker  in  the 
latter  case.  Moreover,  the  microscopic  examination  shows  that  the 
cell-juice,  which  filters  out,  on  account  of  the  contraction  of  plasma- 
tubes  caused  by  the  reaction,  never  contains  metallic  silver.  As  this 
power  of  reduction,  as  a  rule,  ceases  when  the  plant  is  killed,  the 
authors  consider  that  it  is  only  the  living  protoplasm,  or  the  active 
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principle  .  of  the  albumin  of  the  cell,  which  contains  the  aldehyde 
group,  and  that  it  really  is  only  a  function  of  this  protoplasm.  When, 
however,  the  plant  is  killed  by  an  alkaloid  (strychnine)  the  silver 
reducing  power  is  retained  in  a  marked  manner ;  this  anomaly  is  thus 
explained:  the  strychnine  (its  presence  is  easily  recognised  in  the 
cells)  combines  with  the  active  albumin,  and  hence  prevents  the 
removal  of  the  aldehyde  group ;  but  if  this  combination  is  destroyed, 
as,  for  example,  by  the  action  of  dilute  acids  or  alkalis  or  of  tannin, 
then  also  the  aldehyde  group  can  and  does  disappear.  D.  A.  L. 

Relation  between  the  Decomposition  and  Formation  of 
Carbonic  Anhydride.  By  J.  B.  Lawes  (Bied.  Centr.,  1881,  851). — 
The  amount  of  carbon  as  carbonic  anhydride  which  per  acre  and  year 
is  given  to  the  air  of  Great  Britain  is  reckoned  at  3942  lbs.  from 
burnt  coal,  300  lbs.  from  impoi-ted  material,  and  1275  lbs.  from  home 
produce,  making  in  all  5517  lbs.  The  weight  of  carbon  as  carbonic 
anhydride  resting  over  every  acre  of  land  is  14,000  lbs.,  therefore  in 
three  years,  by  reason  of  fresh  additions,  the  quantity  would  more  than 
double  itself  but  for  some  compensating  influence.  As  the  plants 
cannot  consume  all  the  excess  of  carbonic  anhydride,  it  is  thought  that 
the  ocean  absorbs  a  very  large  pi-oportion,  which,  even  at  considerable 
depths,  is  known  to  contain  this  gas.  E.  W.  P. 

Occurrence  of  Salicylic  Acid  in  the  Violaceae.    By  K.  Man- 

DELIN  (Pharm.  J.  Trans.,  12,  627 — 628). — Salicylic  acid  in  the  free 
state  occurs  in  the  leaves,  stems,  and  rhizomes  of  the  different 
varieties  of  V.  tricolor  and  in  V.  syrtica,  whilst  the  petals  and  seeds 
contain  only  traces  of  the  free  acid,  and  a  substance  which  on  boiling 
with  hydrochloric  acid  yields  salicylic  acid.  The  leaves  of  the 
F.  odorata  do  not  contain  any  of  the  acid,  but  on  boiling  the  rhizomes 
with  hydrochloric  acid,  salicylic  acid  is  readily  detected,  and  is  present 
probably  as  a  glucoside.  In  the  other  varieties  of  the  Violacece, 
salicylic  acid  is  present  only  in  traces,  or  entirely  absent. 

The  property  of  salicylic  acid  to  prevent  germination  probably 
accounts  for  the  fact  that  only  traces  of  the  free  acids  are  found  in  the 
seeds. 

The  quantity  of  acid  in  the  different  varieties  varies  from  0-1441  to 
0-0829  per  cent,  calculated  on  the  dried  herb  free  from  ash. 

Besides  salicylic  acid,  the  presence  of  a  body  giving  an  intense 
yellow  colour  with  alkalis  and  a  precipitate  with  basic  lead  acetate 
was  detected.  L.  T.  O'S. 

Analysis  of  a  Wheat  Plant-ash.  By  A.  Cavazzi  (Bied.  Centr., 
1881,  857). — In  the  ash  of  a  wheat  plant  there  was  found — 
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Perishing  of  Wheat,  Rape,  and  Clover  in  Winter.     By  C. 

Bretman  (Bied.  Centr.,  1881,  829 — 833).— An  agricultural  paper  in 
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which  the  causes  of  the  perishing  of  young  wheat,  &c.,  during  the 
wiuter  are  detailed,  and  methods  are  proposed  which  shall  reduce  the 
loss  thus  occasioned.  E.   W.  P. 

Action  of  Frost  on  Evergreens.  By  J.  "W.  Moll  (Bied.  Centr.^ 
1881,  858). — When  leaves  are  frosted,  the  ice  exists  either  on  the 
sm'face  or  in  the  intercellular  space;  this  causes  an  alteration  in  the 
colour  to  a  dark  green.  The  ice  Ls  formed  from  the  water  in  the  cells, 
out  of  which  it  is  forced,  but  returns  when  the  ice  thaws ;  then  the 
original  colour  is  assumed.  When  the  leaf  is  thawed,  a  partial  vacuum 
is  formed  in  the  intercellular  space.  The  leaves  when  frozen  hang 
downwards,  but  when  thawed  recover  their  normal  position  in  about 
7—30  minutes.  E.  W.  P. 

Valuation  of  Fodders.  By  A.  Leclero  and  others  (Bied.  Cenir.y 
1881,  816 — 828). — Leclerc  reduces  the  starch-equivalent  of  fat  in 
fodders  from  2^  to  2,  and  considers  that  the  relative  prices  of  carbo- 
hydrates, fat,  and  albuminoids  should  be  1  :  2  :  6.  The  value  of  the 
non-nitiogenous  constituents  is  reckoned  at  0'08  M.  per  kilo.,  and 
that  of  the  albuminoids  at  0*48  M.  A  calculation  is  given  to  show 
how,  by  the  use  of  these  figures,  a  close  approximation  to  market 
prices  is  obtained.  J.  Konig  finds  that  the  value  of  the  food-con- 
stituents varies  each  year  with  the  value  of  fodder,  so  that  each 
season  necessitates  a  fresh  valuation  :  A.  Mayer  considers  that  the  value 
of  the  three  constituents  in  fodders  remains  the  same,  and  that  the 
value  of  the  fodder  must  be  determined  by  what  it  contains ;  but  this 
is  unsatisfactory,  for  the  same  constituents  m  different  foods  have  not 
the  same  feeding  value;  digestibility,  palatability  &c.,  exercising  a 
considerable  influence. 

On  comparison  of  linseed  cakes  of  approximately  like  value,  and 
containing  equal  amounts  of  albuminoids  and  carbohydrates,  but  dif- 
ferent percentages  of  oil,  it  appears  that  the  value  of  1  kilo,  oil  must 
be  reckoned  at  0*22  M.,  and  that  1  kilo,  of  oil  in  palm-nut  cake  costs 
0*16  M.  In  the  same  way,  it  is  shown  that  1  kilo,  carbohydrates  in 
turnips  and  potatoes  costs  0*11  M. ;  and  by  substitution  of  the  value 
of  fat  and  carbohydrates  for  their  percentages  in  rape  and  palm-cake 
the  value  of  albuminoids  is  obtained ;  this  value  is  0*3  M.  per  kilo. 

E.  W.  P. 

Cultivation  of  Soja  Bean.  By  Stahel  and  others  (Bied.  Centr., 
1881,  837 — 8-A2). — A  series  of  papers  in  which  the  cultivation  of  the 
soja  bean  is'  advocated  as  a  prolific  and  remunerative  crop,  not  only 
useful  for  cattle,  bub  also,  when  boiled  or  roasted,  as  food  for  man. 

E.  W.  P. 

Chevalier  Barley.  By  J.  S.  Wagnee  (Bied.  Centr.,  1881,  828).— 
Chevalier  barley  is  shown  to  be  the  best  sort,  when  grown  under 
favourable  conditions.  E.  W.  P. 

Linseed  Cakes  and  Linseed  Meal.  By  Holdefleiss  (Bied.  Centr., 
1881,  823). — This  paper  calls  attention  to  the  adulteration  of  linseed 
cakes  and  linseed  meal  with  various  other  meals,  as  that  of  rape  cake, 
&c. ;  also  a  table  is  given  showing  the  very  great  variation  which  may 
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exist  between  various  samples  as  regards  the  percentage  of  oil  (5  — 
17'5  per  cent.). 

Although  the  German  cakes  are  less  rich  in  oil  than  those  imported, 
they  are  frequently  to  be  preferred,  because  the  imported  cakes  have 
generally  a  higher  percentage  of  water,  and  although  richer  in  oil,  the 
oil  is  liable  to  be  rancid.  E.  W.  P. 

Cultivation  of  Potatoes,  and  the  Feeding  Value  of  Various 
Sorts.  By  C.  Schmehl  and  others  (Bied.  Centr.,  1881,  833—837). 
— By  comparing  the  yields  of  various  kinds  of  potatoes,  Schmehl  finds 
that  Yellow  Ro.se  on  a  heavy  soil  does  well,  but  that  Richter's  Impera- 
tor  is  backward,  and  Gleason's  seed  is  very  liable  to  disease.  Giraud, 
out  of  32  sorts,  finds  Magnum  Bonum  and  Early  Rose  the  best. 
Nessler,  out  of  96  kinds,  finds  that  the  Saxon  "  Zwiebel  "  potato  has  the 
highest  percentage  of  starch  (20'5),  then  Late  Rose  and  Biscuit. 

E.  W.  P. 

The  High  Percentage  of  Phosphoric  Acid  in  Volcanic  Soils. 
By  RicciARDi  (Bied.  Gentr.,  1881,  852). — The  author  does  not  agree 
with  Gasparin,  that  the  fertility  of  volcanic  soils  is  due  to  the  large 
amount  of  phosphoric  acid  which  they  contain.  There  is  far  more 
acid  present  than  is  necessary,  as  yoooo  ^^  quite  sufiBcient  for  growth  ; 
bnt  the  fertility  is  rather  due  to  favourable  climate  and  high  percentage 
of  organic  matter,  which  sometimes  amounts  to  20  per  cent. 

E.  W.  P. 

Coarse  and  Fine-grained  Superphosphates.  By  F.  Farsky 
{Bied.  Cenlr.,  1881,  853). — The  activity  of  superphosphates  is  depend- 
ant on  the  fineness  of  the  grain  ;  the  finer  the  grain  the  smaller  is  the 
yield  of  the  crop,  the  coarser  grains  always  containing  more  soluble 
phosphate  than  the  fine,  although  they  may  be  part  of  the  same  sample  ; 
moreover,  the  soluble  phosphate  in  the  fine-grained  sample  is  the  most 
readily  absorbed  by  clay  soils.  E.  W.  P. 

Deportment  of  Various  Phosphates  in  the  Soil.  By  Hoff- 
MEISTER  {Bied.  Centr.,  1881,  813 — 816). — The  plots,  15  in  number, 
were  -^^  morgen  in  size,  and  the  manures  applied  in  triplicate,  1  kilo, 
of  phosphoric  acid  being  applied  in  each  case.  The  results  showed 
that  reduced  phosphates  were  as  good  in  their  action  as  the  soluble 
phosphates  in  the  soil,  which  was  a  sterile  sandy  soil,  very  poor  in 
lime.  To  determine  the  depth  to  which  applied  phosphates  sank  in 
the  soil,  boxes  containing  the  same  soil  as  that  of  the  experimental 
plots  were  sunk,  and  exposed  freely  to  the  weather;  after  a  top  dress- 
ing of  various  phosphates,  it  was  found  that  the  phosphates  had  not 
descended  more  than  10  cm.,  although  in  the  case  of  a  "  super,"  phos- 
phoric acid  was  found  at  a  depth  of  20  cm.  Also  it  was  noticed  that 
dicalcium  phosphate  remained  unaltered  during  the  experiment,  and 
that  in  such  a  soil  the  monocalcium  phosphate  was  not  converted  into 
the  tribasic  compound.  E.  W.  P. 

Analysis  of  Mud.  By  J.  Koniq  (^Bied.  Gentr.,  1881,  853).— Mud 
from  the  town-moat  of  Munster  contained  59*27  of  air-dried  substance, 
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and  in  this  dry  matter  there  were  present:  0*6  per  cent.  N,  0*704  PjOj; 
0-419  KjO  (soluble  in  HCl)  ;  0512  K,0  (soluble  in  HjSO*)  ;  1317 
CaCOa ;  and  4837  sand.  E.  W.  P. 

On  Marl,  Sea  Mud,  &c.  By  J.  Onto  (Bted.  Cenir.,  1881,  854). 
— Analyses  of  marl,  sea  mud,  and  residues  from  Lahn  phosphorite 
factory.  B.  W.  P. 


Analytical  Chemistry. 


A  New  Eudiometer.  By  N.  Sokoloff  (Jmir.  Buss.  Chem.  Sne., 
1882,  56 — 62). — The  instrument  is  a  modification  of  Doyere's  gas- 
pipette.  Two  platinum  wires  are  sealed  into  the  top  of  the  graduated 
receiver,  which  has  the  form  of  an  ordinary  eudiometer,  and  is  sur- 
rounded by  water,  in  order  to  keep  its  tempei'ature  constant.  The 
measurements  and  explosions  can  be  made  in  the  same  vessel,  so  that  it 
is  unnecessary  to  transfer  the  gas  into  a  separate  eudiometer,  except 
for  absorptions.  The  arrangement  will  be  easily  understood  by  a 
reference  to  the  drawing  in  the  original  paper.  It  allows  of  quick 
operations,  the  results  of  which  are  very  satisfactory.  B.  B. 

Apparatus  for  Fractional  Distillation.  By  W.  Hempel  (Zeits. 
Anal.  Chem.,  20,  6U2). — Instead  of  the  fragile  Henninger-Le  Bel  tube, 
the  author  uses  a  long  wide  glass  tube,  tilled  with  solid  glass  beads. 
The  cooling  effect  of  the  latter  is  such  that  it  is  possible,  by  means 
of  this  simple  contrivance,  to  obtain  alcohol  of  95  per  cent,  from  18  per 
cent,  alcohol,  by  a  single  distillation,  provided  the  operation  be  con- 
ducted slowly.  0.  H. 

Absorption  of  Oxygen  by  Metallic  Copper.  By  W.  Hempel 
(ZeiLs.  Anal.  Chem.,  20,  499). — Metallic  granulated  copper  moistened 
with  a  solution  consisting  of  equal  parts  of  a  saturated  solution  of 
ammonium  carbonate  and  ammonia  solution  of  0"93  sp.  gr.,  absorbs 
i-apidly  and  completely  large  quantities  of  oxygen  from  gaseous  mix- 
tures. The  author  utilises  it  as  an  absorbent  in  gas  analysis,  and 
declares  his  method  to  be  preferable  to  the  pyrogallol  process. 

0.  H. 

A  New  Method  for  the  Quantitative  Estimation  of  Chlorides 
in  the  Urine,  with  a  Note  on  the  Chemistry  of  Mercury.  By 
L.  Habel  and  J.  Fkenholz  {Fjiilgers  Archiv.,  23,  85 — 126). — In  a 
solution  of  urea  containing  sodium  chloride,  a  solution  of  mercuric 
nitrate  gives  a  permanent  precipitate,  only  so  soon  as  the  whole  of  the 
sodium  chloride  is  decomposed  by  the  mercurial  solution  into  mercuric 
chloride  and  sodium  nitrate.  Liebig's  method  for  the  estimation  of 
chlorides  in  urine  is  based  on  this  fact,  and  the  authors  chietiy  concerned 
themselves  with  testing  it.  The  experiments  were  made  with  urea, 
sodium  chloride,  and  mercuric  nitrate,  prepared  and  purified  with  every 
possible  precaution  ;  the  results  were  all  too  high,  the  error  amounting 
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in  neutral  solutions  to  18*5 — 25"3  per  cent.,  and  in  solutions  acidified 
■with  nitric  acid  to  as  much  as  24'5  per  cent.,  and  even  37'1  per  cent. 
Naturally  estimations  of  urea  corrected  for  chlorides  estimated  in  this 
way  would  also  be  in  error  2 — 8  per  cent. 

Far  too  low  a  value  was  obtained  by  operating  on  urine  treated  with 
baryta  mixture  if  it  was  neutralised,  a  little  too  high  if  it  was  made  acid. 
Far  the  determination  of  the  true  amount  of  chlorides  present,  the 
method  of  titration  with  silver  after  fusion  with  soda  and  potassic  nitrate 
was  adopted,  direct  estimation  of  chloride  with  silver  in  the  urine  after 
treatment  with  baryta,  did  not  give  concordant  results  ;  the  average 
error  was  8  per  cent,  too  high.  On  the  other  hand,  the  authors 
found  that  direct  titration  could  be  carried  out  if  the  urine  was  acidu- 
lated with  nitric  acid.  A  special  method  was  used.  15  c.c.  of  the  urine 
and  barj  ta  mixture  were  taken,  neutralised  with  nitric  acid,  then  10  drops 
of  nitric  acid  (sp.  gr.  1*119)  were  added,  and  afterwards  the  silver  solution 
(1  c.c.  =  O'Ol  gram  sodium  chloride),  so  long  as  any  precipitate  fell. 
A  small  portion  was  then  filtered  into  a  test-tube,  and  a  drop  of  silver 
solution  added ;  if  a  decided  opalescence  was  obtained,  the  test  portion 
was  returned  to  the  original  liquid,  and  O'l  c.c.  of  the  silver  solution 
added,  and  the  test  again  applied  until  the  opalescence  obtained  was 
no  longer  marked ;  an  equal  quantity  was  then  filtered  into  another 
test-tube,  and  two  drops  of  a  1  per  cent,  solution  of  sodium  chloride 
added  ;  if  the  opalescence  obtained  in  this  case  was  equal  to  that  in 
the  former,  the  right  point  was  reached.  The  experiment  was  repeated 
by  mixing  in  the  whole  of  the  silver  solution  at  once,  and  applying 
the  test  to  filtered  portions  as  before  ;  if  in  this  case  there  was  a  decided 
difference  between  the  opalescence  produced  in  the  two  test  portions, 
then  another  experiment  was  made,  using  less  or  more  silver  solution, 
as  was  indicated.  The  results  are  stated  to  agree  very  closely  together, 
and  the  authors  claim  that  the  method  is  more  rapid  than  Neuhaven's 
method  of  fusion,  the  amount  of  silver  necessary  to  precipitate  the 
chlorides  being  thus  determined.  A  second  portion  of  15  c.c.  of  the 
urine  and  baryta  mixture  was  taken,  and  the  chlorides  precipitated  ; 
the  urea  was  then  estimated  by  Liebig's  method,  no  correction  for 
chlorides  being  required.     The  results  were  very  satisfactory. 

W.  K 

Further  Investigations  on  the  Quantitative  Determinations 
of  Chlorides  in  Urine  treated  with  Baryta  Mixture  and  Acidi- 
fied with  Nitric  Acid.  By  L.  Habel  (PJluger's  Archiv.,  24,  2). — 
The  author  finds  the  method  described  by  himself  and  Fernholz  diffi- 
cult of  application  to  dog's  urine,  as  the  silver  precipitate  blackens  very 
quickly  owing  to  the  formation  of  sulphide ;  this  may  be  in  a  great 
measure  avoided  by  very  quick  filtration.  The  results  tend  to  be  too 
high.  There  is  no  trouble  with  the  urine  of  horses,  oxen,  and  guinea- 
pigs.  For  the  urine  of  animals  generally,  a  silver  solution  of  such  a 
strength  that  1  c.c.  =  0*005  gram  NaCl  was  found  to  be  most  con- 
venient. W.  N. 

Decomposition  of  Silicates  by  Bismuthic  Oxide.      By  W. 

Hempel  (Zeits.  Anal.  Chem.,  20,  496). — Lead  oxide  has  been  proposed 
by  S.  Bong  {Bull.  Soc.  Chim.,  29,  50)   for  the  decomposition  of  sili- 
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cates,  in  order  to  render  them  soluble  in  acids.  On  account  of  the  diffi- 
culty experienced  in  obtaining  absolutely  pure  lead  oxide,  the  author 
proposes  to  substitute  for  it  bismuth  nitrate,  as  this  occurs  in  com- 
merce in  a  state  of  purity,  and  offers  the  advantage  of  remaining  solid 
at  the  temperature  at  which  it  loses  its  nitric  acid.  0"5  gram  of  sili- 
cate is  mixed  with  10  grams  of  the  nitrate,  the  mixture  gently  heated 
until  red  vapours  cease  to  escape,  the  temperature  being  then  raised 
until  the  mass  is  fused,  in  which  condition  it  is  kept  for  about  ten 
minutes.  The  product  is  heated  with  strong  hydrochloric  acid,  the 
silica  then  separated  as  usual,  and  from  the  solution  the  greater  part 
of  the  bismuth  removed  by  precipitation  with  water,  the  rest  with 
sulphuretted  hydrogen.  The  analysis  is  then  proceeded  with  as 
usual.  O.  H, 

Detection  of  Sulphur.  By  R.  Bbunneb  (Zeits.  Anal.  Ghem.,  20, 
390). — If  a  little  strong  potassium  hydroxide  solution  and  a  few 
drops  of  commercial  nitrobenzene  and  alcoliol  are  added  to  a  substance 
containing  sulphur,  a  red  coloration  will  after  some  time  appear,  in 
oousequence  of  the  reduction  of  the  nitrobenzene.  O.  H, 

Estimation  of  Phosphoric  Acid  in  the  Ashes  of  Plants.  By  B. 
V.  Raumkr  (Zeits.  Anal.  Chem.,  20,  375). — Attention  is  drawn  to  the 
fact  that  during  incineration,  a  not  inconsiderable  quantity  of  pyro- 
phosphate is  formed,  and  a  corresponding  deficiency  in  the  amount  of 
PjOs  found  is  occasioned,  unless  care  is  taken  to  again  convert  the 
pyro-  into  the  ortho-phosphate  before  precipitating  with  magnesia  or 
molybdic  solution.  0.  H. 

Estimation  of  Potash  in  Potassium  Sulphate.  By  West 
(Zeits.  Anal.  Chem.,  20,  387). — For  the  accurate  determination  of 
potash  in  the  sulphate,  it  is  necessary  to  convert  the  latter  into  the 
chloride  by  means  of  barium  chloride.  The  precipitated  barium  sul- 
phate invariably  carries  down  with  it  some  of  the  potash,  and  a  cor- 
rection has  to  be  made  to  obtain  correct  results. 

At  Stassfurt,  the  determination  is  carried  out  as  follows  : — 10  grams 
of  the  salt  are  dissolved  in  350  c.c.  of  boiling  water,  and  25  c.c.  of 
25  per  cent.  HCl.  By  very  careful  addition  of  barium  chloride  to  the 
boiling  potash  solution,  the  whole  of  the  sulphuric  acid  is  removed,  and 
in  a  fraction  of  the  potassium  chloride  solution  thus  obtained,  the 
amount  of  potash  is  determined  as  described  in  a  former  paper  (Zeits. 
Anal.  Chem.,  20,  190).  It  is  found  by  experience  that  each  cubic 
centimetre  of  BaSOi  thrown  down  (10  grams  of  KjSOi  yielding  299 
c.c.  of  BaS04)  carries  down  with  it  twice  as  much  potassium  as  is 
contained  in  1  c.c.  of  the  solution  made  up  to  500  c.c.  Hence  a  cor- 
rection is  made  by  calculating  from  the  amount  of  sulphuric  acid 
contained  in  the  salt,  the  volume  of  the  barium  sulphate,  and  making 
up  the  total  volume  of  the  solution  to  500,  less  that  volume  of  BaS04. 

0.  H. 

Analysis  of  Metallic  Zinc.  By  O.  GilxTHER  (Zeits.  Anal.  Chem., 
20,  508). — 100  grams  of  the  sample  to  be  analysed  are  treated  with 
successively   added  small  quantities  of  hydrochloric  acid,  so  that  a 
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little  of  the  zinc  remains  undissolved.  The  residue  contains  all  the 
lead,  copper,  cadmium,  and  some  iron  and  zinc.  It  is  treated  with 
pure  nitric  acid,  the  solution  evaporated,  the  residue  taken  up  with 
water,  and  the  insoluble  matters  (sand,  slag,  coke,  and  some  antimonic 
oxide)  separated  by  filtration.  From  the  filtrate,  the  lead  is  precipi- 
tated by  sulphuric  acid,  and  the  copper  and  cadmium  by  sulphuretted 
hydrogen,  and  separated  by  any  of  the  ordinary  methods.  In  the  fil- 
trate fi'om  the  sulphuretted  hydrogen  precipitate,  the  iron  is  oxidised 
by  bromine,  and  precipitated  as  oxide,  together  with  a  little  zinc,  by 
careful  addition  of  ammonia,  the  iron  oxide  being  obtained  in  a  state 
fit  for  weighing  by  redissolving  and  again  precipitating. 

The  chlorine  is  determined  in  a  second  quantity  of  100  grams  of  the 
material  dissolved  in  pure  nitric  acid,  the  sulphur,  antimony^  and 
arsenic  in  another  quantity  of  100  grams  by  carefully  dissolving  it  in 
dilute  sulphuric  acid,  pure  zinc  being  added  towards  the  end  of  the 
operation.  The  gas  evolved  is  first  passed  through  a  solution  of  cad- 
mium cyanide  in  potassium  cyanide,  the  precipitated  cadmium  sulphide 
being  weighed ;  then  through  silver  nitrate  solution,  in  which  SbH, 
causes  a  precipitation  of  SbAgs,  while  AsHs  separates  metallic  silver. 
The  precipitate  is  collected,  heated  with  dilute  nitric  acid,  the  Sb204 
weighed,  and  the  silver  determined  in  the  solution.  From  the  amount 
of  the  latter  the  percentage  of  arsenic  may  be  calculated  after  sub- 
traction of  an  amount  proportional  to  that  of  the  antimony  found. 

O.  H. 

Preparation  and  Use  of  Ammonium  Molybdate  Solution. 
By  KuPFFERSCHLAGER  (Bull.  Soc.  Chim.,  [2],  36,  644 — 648). — It  is  a 
matter  of  indifference  whether  the  ammonium  molybdate  solution  is 
poured  into  the  nitric  acid,  or  vice  versa,  provided  the  liquids  are  suffi- 
ciently dilute,  and  are  mixed  gradually,  with  continual  agitation.  The 
deposit  which  forms  in  solutions  of  ammonium  molybdate  in  nitric 
acid  consists  of  yellow  anhydrous  molybdic  acid,  with  small  quanti- 
ties of  ammonium  nitrate.  Its  formation  is  due  to  the  presence  of 
nitric  acid,  and  the  use  of  too  little  water. 

The  following  recipe  differs  only  from  that  of  Champion  and 
Pellet  in  that  the  ammonia  and  nitric  acid  are  more  dilute.  10  grams 
molybdic  acid  are  dissolved  in  15  c.c.  ammonia  diluted  with  30  c.c.  of 
water  and  the  solution  poured  little  by  little  into  60  c.c.  nitric  acid 
diluted  with  60  c.c.  of  water.  The  liquid  is  allowed  to  stand  for 
some  hours  at  40 — 45°,  and  then  filtered.  The  solution  thus  obtained 
is  very  sensitive,  and  will  remain  clear  for  two  months.  If  the 
molybdic  acid  is  free  from  phosphoric  and  arsenic  acids  and  from 
silica,  it  is  preferable  to  add  the  ammonium  molybdate  directly, 
without  previous  acidification,  to  the  strongly  acid  solution  containing 
the  phosphoric  or  arsenic  acid  to  be  estimated. 

The  different  methods  of  using  the  solution,  viz.  (1),  to  pour  the 
dilute  acid  solution  of  phosphoric  or  arsenic  acid  into  an  excess  of 
ammonium  molybdate  in  nitric  acid,  agitate  briskly,  and  allow  to 
stand  for  some  time  at  40 — 46°  ;  (2)  to  add  the  ammonium  molybdate 
dissolved  in  nitric  acid  to  the  strongly  acid  solution  to  be  tested ; 
(3)  to  dissolve  the  substance  in  excess  of  nitric  or  hydrochloric  acid, 
add  excess  of  ammonium  molybdate  (not  in  nitric  acid),  and  hoil;  all 
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give  equally  good  results,  provided  the  molybdic  acid  is  in  excess,  and 
the  solution  is  free  from  tin,  lead,  silver,  antimony,  and  organic 
matter,  especially  tartaric  acid,  the  addition  of  which  has  been  re- 
commended by  Fresenius.  C.  H.  B. 

Volumetric  Determination  of  Molybdic  Acid.  By  F.  Macro 
and  L.  Danesi  (Zeifs.  An-il.  Chem.,  20,  507). — 0'2  to  0"5  gram  of  the 
substance  are  dissolved  in  a  small  stoppered  bottle  in  2'5  c.c.  of  hydro- 
chloric acid  of  1'2  sp.  gr.  The  air  is  then  removed  from  the  bottle  by 
a  current  of  carbonic  anhydride,  and  1"5  gram  of  potassium  iodide 
dissolved  in  an  equal  weight  of  water  is  added.  The  bottle  is  then 
heated  for  1^  hours  in  a  water-bath,  the  solution  diluted  with  much 
water,  and  the  liberated  iodine  titmted  by  means  of  hyposulphite. 
144  parts  of  MoOs  liberate  127  of  iodine. 

The  numerous  test  experiments  quoted  gave  very  satisfactory  results. 

0.  H. 

Detection  of  Nickel  and  Cobalt.  By  E.  Donate  and  J.  Matr- 
HOFER  (Zeits.  Anal.  €hem.,  20,  38(3). — NiO  remains  unaltered  when 
heated  with  caustic  alkalis  and  iodine,  whilst  CoO  is  oxidised  with 
the  formation  of  C02O3.  Hence,  if  the  precipitated  sulphides  of 
nickel  and  cobalt  are  dissolved  in  nitric  acid,  the  solution  precipitated 
with  potash,  the  precipitate  heated  with  iodine,  and  the  oxides  then 
be  extracted  with  ammonia  and  ammonium  chloride,  only  the  nickel 
will  go  into  solution,  and  may  be  recognised  in  it  by  triammonium 
sulphide.  O.  H. 

Fresenius-Babo's  Test  for  Arsenic.  By  W.  Fresenius  {Zeits. 
Anal.  Clievi.,  20,  522). — This  method  was  formerly  acknowledged  to 
be  capable  of  indicating  smaller  quantities  of  arsenic  than  any  other 
toxicological  methods,  and  was  considered  to  be  of  special  value  on 
account  of  the  ease  with  which  arsenic  and  antimony  can  be  distin- 
guished by  it.  Gradually,  however,  the  opinion  of  writers  on  toxi- 
cology has  become  more  and  more  unfavourable,  until  lately  it  has 
been  condemned  as  being  incapable  of  furnishing  indications  of  very 
minute  amounts  of  arsenic. 

The  author  shows  that  these  adverse  criticisms  were  due  to  the 
various  so-called  improvements  and  simplifications  of  the  method 
which  had  been  made  by  the  critics  themselves,  and  he  insists  that 
only  the  original  directions,  as  contained  in  R.  Fresenius'  manual  of 
quantitative  analysis,  lead  to  good  results.  0.  H. 

Analysis  of  Manganese  Dioxide.  By  A.  Wagner  {Zeits.  Anal. 
Ghent.,  20,  493). — It  is  proposed  to  heat  a  weighed  quantity  of  the 
very  finely  divided  ore  with  a  mixture  of  chromic  oxide  and  sodic 
carbonate  in  a  combustion  tube,  to  determine  the  chromate  fcrmed, 
and  to  calculate  from  the  amount  of  the  latter  the  value  of  the  dioxide. 
Only  one  test  experiment  is  given,  with  results  closely  agreeing  with 
those  of  Fresenius-Will's  method. 

A  similar  method  is  also  proposed  by  the  author  for  the  valuation 
of  bleaching  powder,  but  no  proof  of  applicability  of  the  plan  is 
furnished.  O.  H. 
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Tests  for  Ferric  and  Cupric  Salts.  By  A.  Wagner  (Zeits. 
Anal.  Ghem.,  20,349). — The  following  quantitiep  of  iron  and  of  copper 
can  be  detected  when  a  few  drops  of  the  solutions  are  tested  in  a 
watch-glass. 

Fe.  Cu. 

With  potassium  ferrocyanide       -g^  mgrm.  ■jip  mgrm. 

Siilphocyanide ^eVo      » 

Tannin -^       „ 

Ammonia —  -^        „ 

Potassium  sulphocarbonate .  —  -^^       „ 

O.  H. 
Water  Analysis.  By  A.  Wagnee  {Zeits.  Anal.  Ghem.,  20.  323). 
— The  author  professes  to  determine  the  organic  substances  in  drink- 
ing water,  by  separating  the  "  total  solids  "  into  parts  insoluble  and 
soluble  in  water,  and  igniting  the  former  by  itself,  the  latter  after  the 
addition  of  a  little  cane-sugar.  The  loss  on  igniting  the  insoluble 
matters,  after  recarbonisation,  is  taken  as  organic  matter,  whilst  the 
diminution  of  weight  which  the  soluble  substances  undergo  expresses 
the  weight  of  soluble  organic  matters  plus  the  difference  in  the 
equivalents  between  nitric  and  carbonic  acids.  This  latter  may  be 
calculated  from  the  amount  of  nitric  acid  actually  determined,  and 
after  subtraction  leaves  the  loss  on  ignition  due  to  actual  organic 
matter. 

The  author  draws  attention  to  the  deposition  of  sulphuric  acid  and 
ammonium  sulphate  on  platinum  vessels,  when  water  is  evaporated  in 
them  over  the  naked  gas  flame,  and  to  the  possible  errors  due  to  this 
circumstance.  0.  H. 

Tests  for  Nitrates  in  Potable  Waters.  By  A.  Wagner  (Zeits. 
Anal.  Ghem.,  20,  329). — The  ferrous  sulphate  i-eaction  allows  of  the 
detection  of  0"5  mgrm.  of  potassium  nitrate  after  previous  concentra- 
tion of  the  water,  but  in  presence  of  chloride  the  reaction  is  much 
less  delicate.  By  means  of  indigo,  -^^  mgi-m.  may  be  detected  with- 
out previous  concentration.  The  author  condemns  all  methods  which 
are  based  on  the  reduction  of  the  nitrates  by  means  of  zinc  or  other 
metals,  and  subsequent  testing  for  nitrites  with  iodide  and  starch,  as 
very  liable  to  mislead,  and  not  giving  reactions  with  less  than  5  mgrms. 
of  potassium  nitrate  per  litre,  -^q  mgrm.  may  be  detected  without 
previous  concentration  by  means  of  brucine :  equally  delicate  is  the 
diphenylamine  test. 

He  also  proposes  the  reaction  with  brucine  as  a  means  for  the 
quantitative  determination  of  nitrates.  0.  H. 

Comparison  of  the  Oxygen  with  the  Organic  Matter  in 
Natural  Waters.  By  T.  Weyl  and  X.  Zbitler  (Zeits.  Physiol.  Ghem., 
4,  329). — The  authors  hoped  to  be  able  to  establish  a  relation  between 
the  oxygen  and  organic  matters  in  natural  waters,  but  did  not  suc- 
ceed ;  two  different  samples  gave  absolutely  unsatisfactary  results. 

W.  K 

Sulphuric  Acid  in  Beer.  By  G.  P.  E-eisbnbichler  (Bied.  Gentr., 
1881,  863). — Free  sulphuric  acid  in  beer  may  be  introduced  by  sul- 


ANALYTICAX.  CHEMISTRY. 


557 


phured  hops,  and  by  calcium  sulphate,  which  is  frequently  employed 
in  breweries.  E.  W.  P. 

Estimation  of  Solid  Matter  in  Wines.  By  E.  Maumen^  (Bull. 
Soc.  Chim.,  [2],  36,  G54). — The  author  agrees  with  other  observers 
that  the  residue  left  by  the  evaporation  of  wine  at  100°  is  not  of 
definite  value.  The  inorganic  salts  retain  more  or  less  water,  and 
it  is  advisable  to  dry  the  residue  at  a  higher  temperature  in  order  to 
render  them  anhydrous.  Care  must,  however,  be  taken  not  to  decom- 
pose the  organic  matter.  For  comparative  estimations,  sufficient  for 
commercial  purposes,  it  suffices  to  dry  the  residue  at  100°  until  two 
successive  weighings  agree  without  1 — 2  centigrams.  C.  H.  B. 

Testing  of  Wines.  (Bied.  Centr.,  1881,  863.)— A  teaspoonful  of 
the  wine  is  placed  in  a  test-tube  and  shaken  up  with  12  drops  of  basic 
lead  acetate.  The  resulting  precipitate,  brought  on  to  white  blotting 
paper,  will  show  the  following  colours  : — 


Pure  wine,  blue-grey. 

Fuchsine,  dirty  violet-red  with  red 

zone. 
Bilberries,  indigo-blue. 
Elderberries,  dirty  green. 
Campeachy  wood,  dirty  dark  blue. 


I    wi 

J   ' 


without 
zone. 


Carmine,  dirty  violet 
red. 

Beetroot,  ditto. 

Cochineal,  blue. 

Pernambuco    wood,   dirty  dark- 
violet. 

Litmus,  dingy  dark  blue. 

E.  W.  P. 

Detection  of  Glycerol.  By  E.  Donath  and  J.  Mayrhofer 
(Zeits.  Anal.  Cliem.,  20,  379). — The  authors,  after  enumerating  and 
criticising  the  various  methods  which  have  been  proposed  for  the 
detection  of  glycerol,  recommend  the  following  plan  : — The  liquid  to 
be  tested  is  evaporated  on  the  water-bath,  with  addition  of  caustic 
lime  and  sand.  The  powdered  residue  is  exhausted  with  a  mixture  of 
equal  parts  of  alcohol  and  ether,  the  solvent  removed  by  evaporation, 
and  the  residue  heated  very  carefully  to  120°,  with  two  drops  of 
phenol,  and  the  same  quantity  of  concentrated  sulphuric  acid.  The 
melt  is  treated  with  a  little  water,  and  that  part  which  is  insoluble  in 
it  is  rendered  slightly  ammoniacal.  The  beautiful  red  coloration  of 
glycerein  will  at  once  appear  if  glycerol  be  present.  0.  H. 

Estimation  of  Glycerol  in  Beer.  By  Clausnitzer  (Bied. 
Centr.,  1881,  863).  —  In  a  tared  basin  on  a  water-bath  are  to  be 
warmed  50  c.c.  of  beer ;  the  gas  having  passed  away,  3  grams  slaked 
lime  is  to  be  added,  and  the  whole  evaporated  to  a  syrup ;  then 
10  grams  coarse  marble  is  added,  and  stirred  in  until  all  is  in  lamps 
and  dry ;  then,  after  weighing,  the  contents  of  the  basin  are  powdered, 
and  an  aliquot  portion  extracted  at  88°  for  four  hours  with  20  c.c. 
alcohol ;  the  extract  is  then  mixed  with  25  c.c.  anhydrous  ether,  and, 
after  standing,  is  filtered  into  a  weighed  flask,  and  the  precipitate 
washed  with  alcohol-ether.  The  glycerol  will  be  found  in  the  flask 
after  volatilisation  of  the  ether :  it  should  afterwards  be  ignited,  and 
the  ash  determined.  E.  W.  P. 
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Precautions  required  in  Using  Knapp's  Solution  for  Esti- 
mating  Sugar;  the  Reduction  of  Cupric  Oxide  by  Grape- 
sugar  in  Neutral  Solutions.  By  W.  Muller  and  J.  Hagen  {Pfluqer's 
Archiv.,  23,  220— 223).— (1.)  The  authors  fiud  it  necessary  in*  the 
titration  of  sugars  by  Knapp's  method  to  dilute  the  mercurial  solu- 
tion, and  add  the  sugar  solution  in  successive  portions.  If  the  fluid 
be  not  diluted,  the  results  are  always  too  low  ;  rapidity  of  working  is 
also  necessary,  as  the  mercury  redissolves. 

(2.)  If  a  solution  of  grape-sugar  is  boiled  for  8  to  15  hours  with 
hydrated  cupric  oxide,  a  greenish-blue  filtrate  of  acid  reaction  is  ob- 
tained, which,  on  boiling,  yields  a  precipitate  of  cuprous  oxide.  By 
prolonged  boiling,  the  whole  of  the  copper  can  be  obtained  in  this 
form ;  the  oxidation  of  the  sugar  also  gives  rise  to  the  formation  of 
acids.  W.  N. 

Quantitative  Estimation  of  Glycogen,  Dextrin,  and  Amylum. 
By  F.  Kratschmer  (Pjlugers  Archiv.,  24,  134 — 164). — The  differences 
between  glycogen  in  the  pulverulent  and  horny  form  are  discussed  by 
the  author  in  detail ;  the  former  contains  water,  the  greater  part  of 
which  it  will  give  up  to  sulphuric  acid,  but  reabsorbs  it  on  exposure 
to  air.  This  water  may  amount  to  13  to  15  per  cent.  Taking  Abele's 
formula  for  water-free  glycogen,  the  composition  of  this  pulve- 
rulent form  would  be  represented  by  the  formula  CigHsoOis  +  4H2O. 
If  glycogen  containing  water  is  dried  very  rapidly  at  115°,  it  is 
slightly  altered,  and  the  solution  reduces  Pehling's  solution.  The 
alcohol  in  which  glycogen  precipitated  from  an  acid  watery  solution 
has  been  standing,  has  a  slight  reducing  power.  The  precipitation  of 
glycogen  from  an  aqueous  solution,  by  excess  of  absolute  or  95  per  cent. 
alcohol,  is  as  nearly  as  possible  complete ;  precipitation  by  glacial 
acetic  acid,  on  the  other  hand,  is  not  complete ;  treatment  of  glycogen 
solution  with  small  quantities  of  hydrochloric  acid,  did  not  greatly 
increase  the  error,  but  the  addition  of  any  considerable  quantity,  espe- 
cially if  it  were  allowed  to  act  for  some  time,  produced  a  marked 
effect,  the  error  amounting  to  as  much  as  8  per  cent.  Albuminous 
precipitates  carry  down  glycogen  very  readily,  and  the  loss  in  the  pre- 
paration by  Briicke's  method  is  very  considerable.  The  indirect 
method  of  estimating  glycogen  by  conversion  into  grape-sugar  gave 
very  good  results  when  the  solution  was  treated  with  1  per  cent, 
hydrochloric  or  sulphuric  acid  in  sealed  tubes  kept  for  24  hours  at 
100°  C.  Six  hours  was  found  to  be  long  enough  when  the  acid  was 
2  per  cent,  strength.  Admixture  of  albuminoids,  e.g.,  watery  extract 
of  spleen  or  kidney,  did  not  affect  the  result.  The  estimation  may  be 
made  either  by  titration  with  Fehling's  solution,  or  by  fermentation. 
The  results  obtained  by  the  polarisation  method  were  not  very  con- 
sonant. 

For  the  quantitative  estimation  of  glycogen  in  tissues,  if  Briicke's 
method  of  extraction  is  used,  {ill  excess  of  acid  must  be  avoided,  and 
the  albuminous  precipitate  must  be  washed  with  water  on  the  filter 
until  the  filtrate  gives  no  opalescence  on  the  additiCn  of  absolute 
alcohol.  The  glycogen  should  then  be  dried  at  a  gentle  heat,  in- 
creased by  degrees  to  115°  C.  W.  N. 
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Microscopical  Examination  of  Flour;  a  Method  for  the 
Easy  Separation  of  Tissue  Substances.  By  C.  Steenbdch  (Ber., 
14,  24'il> — 2451). — The  method  consists  in  getting  rid  of  the  starch 
grains  by  converting  them  into  dextrin  and  m.altose,  by  the  action  of 
diastase.  The  diastase  is  prepared  by  mixing  20  grams  of  ground 
malt  with  200  grams  of  cold  water,  and,  after  an  hour,  with  frequent 
shaking,  filtering.  20  grams  of  the  flour  are  made  into  a  homogeneous 
magma  with  30 — 40  grams  distilled  water,  and  then  about  lt50  grams 
of  boiling  water  are  stirred  in;  the  temperature  is  allowed  to  sink  to 
65 — 60°,  and  is  kept  at  that,  30  c.c.  of  the  filtered  malt  extract  being 
added.  In  ten  minutes,  this  mixture  is  poured  into  a  large  quantity 
of  water,  which  is  then  poured  off  from  the  deposit  at  the  bottom ;  the 
latter  is  then  digested  at  40 — 50°,  or  simply  shaken  with  a  1  per 
cent,  soda  solution  to  destroy  albuminous  matter.  The  residue 
consists  of  the  required  substances,  mixed  with  a  small  quantity  of 
unaltered  starch  granules.  I).  A.  L. 

A  New  Milk-tester.  By  H.  Dangers  {Jiied.  Cenfr.,  1881,  842).— 
A  short  account  of  Heeren's  pioscope,  which  consists  of  a  plate  of 
ebonite,  in  the  centre  of  which  is  a  shallow  depression.  A  few  drops 
of  milk  are  placed  in  this,  and  a  gla.ss  plate  is  pressed  down  upon  it, 
clear  at  the  centre,  but  tinted  in  the  outer  portions  according  to  an 
arbitrary  scale,  and  labelled  "  cream,"  "  poor,"  &c.  A  rough  estimate 
can  thus  be  made  of  the  quality  of  the  milk,  when  that  seen  under 
the  clear  glass  is  compared  with  the  tested  section  adjoining. 

E.  W.  P. 

Adulteration  of  Butter.  By  Johanson  and  others  (Bled.  Centr., 
1881,  848). — Butter  frequently  contains  added  water  to  the  amount 
of  30  per  cent.  This  is  to  be  detected  by  shaking  up  5  grams  of 
butter  with  25 — 30  c.c.  petroleum  spirit  in  a  burette  ;  after  removal  of 
the  clear  supernatant  liquid,  fresh  petroleum  spirit  is  added ;  then, 
after  clearing,  the  amount  of  water  can  be  read  off  in  the  lower  part 
of  the  burette.  Mayer  states  that  considerable  quantities  of  suet, 
margarin  and  earth-nut  oil,  are  imported  for  manufacturing  butter; 
but  that  butter  adulterated  with  such  substances  can  be  detected  by 
taking  its  density  at  100°,  at  which  temperature  pure  butter  has  a 
higher  density  than  the  other  fats  and  oils.  E.  W.  P. 

Detection  of  Skatole.  By  L.  Brieger  (Zeits.  PJnjs.  Chem.,  4, 
414 — 418). — Separation  from  indole  is  of  the  first  importance.  The 
author's  process  is  as  follows* — The  putrid  albuminoid  mixture  is  dis- 
tilled with  acetic  acid,  the  distillate  neutralised  and  shaken  with 
ether,  the  ether  residue  is  treated  with  water,  and  then  with  hot 
picric  and  hydi'ochloric  acids.  The  crystalline  mass  which  separates 
out  is  then  distilled  with  aqueous  ammonia.  A  mixture  of  indole  and 
skatole  then  crystallises  out;  the  separation  is  effected  finally  by  dis- 
solving these  in  absolute  alcohol,  and  adding  8  to  10  volumes  of 
water.  Indole  is  more  soluble  than  skatole  in  alcohol  so  diluted,  and 
remains  in  solution,  the  skatole  being  precipitated.  The  author  is  of 
opinion  that  skatole  is  a  constant  pi'oduct  of  the  decomposition  of 
animal  proteids  by  putrefaction.  W.  N. 
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Quantitative  Estimation  of  Quinine.  By  J.  E.  de  Veij 
(Pharm.  J.  Trans.,  12,  601 — ()03). — This  is  a  claim  for  priority  for  the 
estimation  of  quinine  as  iodo-sulpliate  described  by  A.  Christensen 
(ibid.,  November,  1881,  441).  For  the  preparation  of  iodo-sulphate 
of  quinoidine  and  the  application  of  the  method,  see  this  Journal, 
1876  [i],  964.  L.  T.  O'S. 

Incompletely  Oxidised  Sulphur  in  the  Urine.  By  R.  Lepine 
(Proceedings  of  the  International  Medical  Congress,  London,  1881). — 
The  fact  that  the  urine  of  man  and  of  many  animals  contains  sulphur 
in  a  state  of  incomplete  oxidation,  has  been  observed  by  Voit, 
Schmiedeberg,  Meissner,  Sertoli,  Salkowski,  Munk,  Kiilz,  and  others. 
Thudichum  and  Strumpell  have  also  made  the  same  observation  in 
cases  of  typhus.  For  the  quantitative  determination  of  this  sulphur, 
many  observers  have  been  content  to  treat  the  urine  with  zinc  and 
sulphuric  acid,  and  estimate  the  sulphuretted  hydrogen  evolved. 
Lepine  is  of  opinion  that  this  method  is  highly  unsatisfactoiy,  and 
that  only  by  some  powerful  oxidising  agents,  such  as  nitric  acid  and 
potassium  chlorate,  can  the  total  amount  of  sulphur  present  in  the 
urine  be  rendered  accessible.  He  cites  an  experiment  in  which  he 
found,  by  the  ordinary  methods,  3  grams  of  sulphuric  acid  in  a  litre. 
A  second  litre,  boiled  with  nitric  acid  and  potassium  chlorate,  yielded 
3"4  grams,  and  a  third  yielded,  by  fusion  of  the  solids  with  potassium 
nitrate  and  sodium  carbonate,  3"6  grams,  thus  showing,  that  unless 
active  reagents  are  employed,  a  large  amount  of  sulphur  may  be 
overlooked.  This  sulphur,  oxidised  with  difficulty,  is  generally  re- 
garded as  arising  from  biliary  compounds  in  the  urine,  particularly 
derivatives  of  taurine.  The  amount  varies  under  different  circum- 
stances, e.g.,  it  is  large  in  constipation.  The  author  quotes  authorities 
(Huppert  and  Schiff)  to  the  effect  that  under  certain  conditions  the 
taurine  of  the  bile  is  reabsorbed  from  the  intestine,  and  suggests  that 
the  sulphur  in  the  urine  which  resists  oxidation,  may  be  of  con- 
siderable pathological  importance. 

In  a  second  paper,  the  details  of  experiments  on  taurine  are  given. 
These  serve  to  illustrate  the  extreme  difficulty  of  oxidising  this  body 
completely  in  solution :  less  than  one-third  apparently  undergoing 
decomposition.     Bromine  in  the  cold  was  found  to  have  no  action. 

Taurocarbamic  acid  was  also  tried,  and  Salkowski's  opinion  as  to 
the  extreme  difficulty  of  oxidising  this  body  fully  confirmed. 

Taurine  was  given  to  a  dog  (3  grams),  and  the  sulphur  estimated  in 
the  uriTie  with  the  following  results  : —  . 

Per  litre. 

Nitrogen  evolved  by  sodium  hypobromite 8"0     grams 

Sulphuric  acid  pre-existing  as  such    335       ,, 

,,  obtained  by  treatingwith  poiassic 

chlorate  and  nitric  acid 3'67       ,, 

„  by  bromine  in  the  cold 4' 11       „ 

,,  by  fusion  with  potassic  niti-ate. .      9'68       ,, 

The  figures  illustrate  the  author's  point,  that  the  quantity  of  sul- 
phur in  the  urine  oxidisable  with  difficulty  is  considerable. 

W.  N. 
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Testing  of  Liqueurs.  {Diwjl.  polyt.  J.,  243,  165.) — In  testing 
liqueurs — especially  Kirsch-  und  Zwetsch-xvasser,  containing  44 — 52  per 
cent,  alcohol — Nessler  reports  that  the  presence  of  lime  proved  quali- 
tatively does  not  form  any  criterion  as  to  parity.  A  large  number  of 
liqueurs  were  analysed  as  to  the  presence  of  free  acid  ;  this  was  found 
to  vary  between  9"03  and  0*05  per  cent.  Pure  kirschwasser  is  coloured 
blue  by  the  addition  of  tincture  of  guaiacum ;  the  coloration  is  said 
to  be  due  to  copper  extracted  from  the  distilling  vessels,  and  to  hydro- 
cyanic acid.  D.  B. 

Detection  of  Blood-stains.  By  Draokndorff  {Fhann.  J.  Trans.^ 
12,  5Ht3 — 587). — This  is  a  description  of  methods  of  manipulation  to 
be  adopted  in  the  detection  of  blood-stains. 

The  particles  of  di-ied  blood  are  first  removed,  and  the  scraped  spot 
is  used  in  the  following  tests  : — 

(a.)  A  small  piece  of  moistened  filter- paper  is  pressed  on  the  spot 
for  from  5  to  30  minutes ;  then  moistened  with  oil  of  turpentine, 
which  has  been  exposed  to  the  air,  and  a  drop  of  a  fresh  tincture  of 
guaiacum.     The  blue  colour  should  appear  in  a  few  minutes. 

(&.)  A  portion  of  the  spot  is  treated  with  a  few  c.c.  of  a  cold  satu- 
rated borax  solution  at  40°  C,  and  examined  spectroscopically.  Oxy- 
hemoglobin, which  it  is  argued  may  bo  confounded  in  this  test  with 
red  inks  from  cochineal,  a  colouring  matter  from  the  feathers  of  the 
banana-eater,  and  purpurinsulphonic  acid,  since  they  yield  similar 
spectra,  may  easily  be  distinguished  from  the  first,  which  is  decolorised 
by  chlorine- water  without  yielding  a  precipitate,  and  from  the  second 
as  it  does  not  yield  the  spectrum  of  reduced  haemoglobin  when  treated 
with  sodium  sulphide  (1  in  5) ;  purpurinsulphonic  acid  yields  a 
spectrum  only  when  the  solution  is  hot. 

(c.)  The  guaiacum  test  is  applied  to  the  solution  in  borax  if  the 
spectroscopic  test  succeeds. 

((i.)  A  portion  of  the  solution  is  diluted  with  5  to  6  volumes  of 
water  and  precipitated  with  zinc  acetate  solution  (5  per  cent.).  The 
precipitate  is  washed,  dissolved  in  1 — 2  c.c.  glacial  acetic  acid,  and 
examined  spectroscopically  for  heematin. 

(e.)  A  small  quantity  of  the  precipitate  from  (d)  dissolved  in  acetic 
acid  is  treated  on  a  slide  with  a  crystal  of  sodium  chloride,  allowed  to 
dry  by  exposure  to  the  atmosphere,  and  examined  for  haemin  crystals. 

(/.)  A  portion  of  the  dried  blood  which  has  been  scraped  from  the 
spots  is  next  tested  as  in  (e),  and  then  the  guaiacum  test  applied.  The 
substance  may  also  be  tested  for  nitrogen  ;  but  ferric  oxide,  which 
absorbs  ammonia,  as  well  as  wool,  silk,  &c.,  may  here  be  sources  of 
error.  Blood  may  be  detected  on  rusty  iron  by  digestion  with  borax 
solution  at  80°,  and  spectroscopic  examination  for  haematin  after 
warming  the  solution  with  acetic  acid. 

{g.)  The  source  of  the  blood  may  be  determined,  if  fresh,  by  the 
size  and  shape  of  the  corpuscles,  but  in  partially  decomposed  or  dried 
blood  the  results  are  unreliable.  Thin  fragments  may,  however, 
be  examined  by  soaking  it  in  turpentine  or  some  other  liquid  which 
does  not  act  on  the  corpuscles.  After  removing  the  hceraoglobin,  the 
residue   is  treated  with  iodine  .for  the  detection  of  fibrin.     Hairs,  fish- 
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scales,  &c.,  often  indicate  the  origin  of  the  blood,  and  the  blood  of 
some  animals  when  warmed  with  dilute  sulphuric  acid,  often  evolves 
the  odour  peculiar  to  the  animal,  especially  so  in  the  case  of  fish,  pig's, 
and  cat's  blood.  Epithelium  cells  and  sarcinia  frequently  denote  blood 
from  the  stomach,  whilst  that  from  abscesses  contains  fat,  pus-cor- 
puscles, and  cholesterin  ;  in  cases  of  violent  defloration  or  stupration, 
epithelium  cells  and  spermatozoa  should  be  searched  for. 

The  older  the  stain  is,  the  more  difficult  is  it  to  extract  the  hasmo- 
globin.  A  solution  of  arsenious  acid  dissolves  a  spot  one  or  two  days 
old  in  about  a  quarter  of  an  hour ;  eight  days'  old,  in  half  an  hour : 
two  to  four  weeks,  in  one  to  two  hours ;  four  to  six  months,  in  three  to 
four  hours  ;  a  year  old,  in  eight  hours. 

Borax  solution  may  be  used  to  extract  blood  from  soils ;  and  in  the 
case  of  blood  diluted  with  water  it  may  be  precipitated  with  zinc 
acetate,  when  1  pai-t  in  6000  of  water  or  in  1000  of  urine  may  be 
detected.  L.  T.  O'S. 


Technical   Chemistry. 


Technical  Chemical  Notes.  By  G.  Lunge  (Dingl.  polyt.  J.,  243, 
157 — 1G2). — The  experiments  described  were  carried  out  in  the  Zurich 
laboratory  by  the  students. 

Decomposition  of  Sodium  Sulphate  hy  Calcium  Bicarbonate. — Accord- 
ing to  Pongowski,  the  sulphates  of  the  alkalis  are  said  to  be  converted 
into  calcium  sulphate  and  bicarbonate  of  the  alkali  by  treatment  with 
a  solution  of  calcium  bicarbonate  in  the  cold.  Schoch,  however,  failed 
to  obtain  any  decomposition. 

Decomposition  of  Sodium  Nitrate  by  Alumina. — A  mixture  of  nitrons 
vapours  and  oxygen  is  evolved,  from  which  nitric  acid  is  recovered  in 
the  usual  way  ;  the  residue  contains  sodium  aluminate,  from  which,  by 
addition  of  carbonic  acid,  sodium  carbonate  is  prepared  and,  simul- 
taneously, alumina  is  recovered.  The  success  of  this  reaction  depends 
on  the  following  conditions: — (1.)  The  complete  decomposition  of 
sodium  nitrate.  (2.)  By  far  the  greater  portion  of  the  nitric  acid 
should  be  recovered.  (8.)  Too  high  a  temperature  combined  with  too 
long  a  duration  of  the  operation  is  injurious.  (4.)  Vessels  which 
ai'e  but  little  attacked  should  be  used.  Vessels  of  platinum,  iron,  or 
glass  are  too  readily  attacked,  and  Berlin  porcelain  can  be  used  only 
for  one  operation. 

Decomposition  of  Calcium  Sulphide  by  Calcium  Chloride. — Aarland 
(ibid.,  239,  47)  improved  the  Schaffner-Helbig  sulphnr-recovery  pro- 
cess by  substituting  calcium  chloride  for  the  magnesium  chloride  used  for 
decomposing  the  soda  residues.  Hickman,  however,  found  (Chem.  Zeits. 
1880,  254)  that  on  boiling  fresh  residues  from  the  pc^tash  melt  with  a 
concentrated  solution  of  calcium  chloride  decomposition  could  not  be 
eifected.  Billitz  has  made  a  number  of  experiments  with  the  view  of 
deciding  this  point.     He  succeeded  in  decomposing  the  greater  part 
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of  the  calcium  sulphide  by  boiling  with  a  large  excess  of  calcium 
chloride  for  some  time.  He  also  found  that  on  boiling  calcium  sul- 
phide for  about  55  hours  with  water  witlwut  the  addition  of  calcium 
chloride,  more  than  half  the  calcium  sulphide  was  decomposed.  Cal- 
cium chloride  therefore  facilitates  the  decomposition. 

Preparation  of  Hydrochloric  Acid  from  Calcium  Chloride. — Referring 
to  Solvay's  process  of  preparing  hydrochloric  acid  by  decomposing 
calcium  chloride  with  superheated  steam  in  presence  of  sand,  clay, 
&c.,  the  author  gives  the  following  particulars.  On  treating  calcium 
chloride  with  more  than  1  equivalent  of  silicic  acid,  605,  66'8,  623, 
and  65"9  per  cent,  of  hydrochloric  acid  was  obtained  in  four  experi- 
ments compared  with  the  theoretical  quantity  of  hydrochloric  acid 
contained  in  calcium  chloride.  On  treating  calcium  chloride  with 
more  than  twice  the  weight  of  felspar,  Q(j  per  cent,  of  the  theoretical 
quantity  of  hydrochloric  acid  was  obtained  ;  and  on  heating  calcium 
chloride  per  se  with  steam  to  moderate  redness,  54  per  cent.,  and  to 
bright  redness,  60  per  cent,  of  the  theoretical  quantity  of  hydrochloric 
acid  contained  in  calcium  chloride  was  obtained. 

In  conclusion,  it  is  mentioned  that  hydrochloric  acid  prepared  by 
Solvay  according  to  the  most  recent  improvementa  from  calcium 
chloride,  is  too  expensive  to  compete  with  hydrochloric  acid  obtained 
as  a  waste  product  in  the  preparation  of  sodium  sulphate ;  in  other 
words,  that  the  ammonia-soda  process,  although  possessing  great  ad- 
vantages, cannot  compet<i  with  the  Leblanc  process  until  the  problem 
of  a  cheap  mode  of  preparing  hydrochloric  acid  from  calcium  chloride 
has  been  solved.  D.  B. 

Rule  for  Calculating  the  Composition  of  Glass,  and  on  the 
Nature  of  Glass.  By  G.  Wagener  {Bingl.  polyt.  J.,  243,  66—70 
and  152 — 156). — It  is  thought  that  a  practical  and  trustworthy  rule  for 
calculating  the  ingredients  necessary  to  form  a  good  glass  in  presence 
of  an  indefinite  proportion  of  lime  and  alkali  would  be  much  valued 
by  glass  manufacturers.  According  to  the  results  of  Weber  (ibid., 
232, 350),  good  glasses  are  those  which  contain  relatively  the  smallest 
amount  of  silicic  acid.  These  will  be  found  to  correspond  with  the 
formula  CaO  +  a'(Na20,6SiO,)  within  a  few  per  cent. :  hence  it  fol- 
lows that  good  glass  should  have  a  composition  which  would  indicate 
that  it  formed  a  solution  of  lime  in  an  indefinite  (but  sufiicient) 
quantity  of  the  silicate  Na20,6Si02.  This  silicate  is  capable  of  dis- 
solving silicic  acid  :  hence  it  follows,  that  on  cooling,  the  presence  of 
too  large  a  quantity  of  lime,  as  well  as  silicic  acid,  would  occasion 
crystallisation  of  tlie  mass  or  devitrification.  Although  in  the  presence 
of  an  alkaline  silicate  with  less  than  6Si02  solution  of  the  lime  is 
effected,  the  resistance  to  chemical  action  nevertheless  diminishes,  and 
the  glass  becomes  defective. 

By  disregarding  the  purely  fractional  rule  demonstrated  in  the 
above,  and  proceeding  from  normal  glass,  the  formula  may  be  written 
thus:  Na20,Ca0,6Si02  +  (;c  ~l)(Na20.6Si02)  and  x<  or  >1. 
Although  this  formula  agrees  sufficiently  well  with  Weber's  tabulated 
results,  more  accurate  numbers  are  obtained  by  a  slight  alteration, 
consisting  in  a  small  increase  in  the  quantity  of  silicic  acid.     In  the 
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case  of  a;<l,  we  obtain  Na,0;CaO,6Si02  -  (1  -  aOCNajO.ySiOz), 
andfora!>l,  Na20,CaO,6Si02  +  (x  -  l)(Na,0,  ySiO^). 

In  the  second  part  the  author  discusses  the  nature  of  glass.  The 
following  is  a  summary  of  the  conclusions  arrived  at : — Glass  is  the 
complete — that  is,  clear  solidifying  solution  of  one  or  more  refractory 
substances  in  an  alkaline  silicate.  In  order  to  render  glass  capable  of 
resisting  the  action  of  air,  water,  and  acids,  the  solvent  itself  should 
resist  their  action,  i.e.,  it  should  form  a  strongly  acid  alkali  silicate, 
and  either  should  be  present  in  sufficient  quantity  to  surround  and 
protect  the  dissolved  body,  or  the  latter  should  itself  be  capable  of 
resisting  atmospheric  and  other  actions.  D.  B. 

Conversion  Colours.  {Bingl.  pohjt.  J.,  242,  224.) — Balanche 
recommends  the  use  of  conversion  colours  in  calico-printing.  The 
principle  of  the  first  series  of  convei*sion  colours  treated  consists  in 
printing  a  mixture  of  two  colours,  one  of  these  being  destroyed  by 
acids.  After  fixing  the  colours  by  steaming,  an  acid  substance  is 
printed  on.  Thus,  two  coloured  patterns  of  pleasing  effects  may  be 
produced.  The  following  mixture  is  given  as  an  example.  70  grams 
dark  ultramarine,  6  grams  dry  lamp-black,  100  grams  water,  50  grams 
gum  tragacanth  water  (120  grams  per  litre),  and  150  grams  of  egg 
albumin  liquid  (500  grams  per  litre).  After  printing  and  steaming, 
the  following  mordant  is  printed  on :  50  grams  acid  potassium  sul- 
phate, 130  grams  hot  water.  The  dyed  cloth  is  hung  up  in  a  moist 
room  for  48  hours  and  passed  through  a  bath  of  chalk  at  50°.  The 
ultramarine  is  destroyed  at  places  where  the  acid  salt  has  been  de- 
posited on  the  first  printing  colour,  the  lamp-black  used  remaining 
unaltered. 

Instead  of  ultramarine  blue,  the  green  or  red  can  be  used,  and  the 
lamp-black  replaced  by  any  other  pigment  capable  of  resisting  acids ; 
thus  a  large  number  of  combinations  may  be  produced. 

Balanche  in  a  similar  manner  proposes  to  print  on  oiled  goods  a 
mixture  of  ultramarine,  nitro-alizarin  and  albumin.  After  the  destruc- 
tion of  the  ultramarine,  an  orange  colour  is  produced.  By  mixing 
ultramarine  with  alizarin,  a  violet  is  obtained,  which  is  converted  into 
a  pink  by  destroying  the  ultramarine  with  an  acid  substance. 

Balanche  obtains  a  second  series  of  conversion  colours  by  replacing 
one  mordant  by  another.  By  printing  aluminium  arsenate  on  alizarin 
purple,  the  aluminium  takes  the  place  of  the  iron  at  places  where  it 
comes  in  contact  with  the  iron  mordant  of  the  alizarin,  so  that  besides 
the  unaltered  parts  of  the  purple,  a  pink  colour  is  obtained.  A  similar 
effect  is  produced  when  uranium  is  used  instead  of  iron,  in  which  case 
a  pink  is  produced  beside  a  grey  colour. 

Balanche's  third  series  of  conversion  colours  is  an  application  of 
steam  colours.  He  prints  alizarin  on  cloth  with  a  quantity  of  alu- 
minium acetate  not  sufficient  to  fix  the  colouring  matter.  The  cloth 
is  then  passed  through  a  rolling  machine,  and  aluminium  acetate 
printed  on,  so  that  at  places  where  an  excess  of  mordant  has  been  de- 
posited a  darker  shade  is  produced.  D.  B. 
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Effect  of  the  Spectrum  on  Haloid  Salts  of  Silver,  and  Mix- 
tures of  the  Same,  liy  W.  ue  W.  Ahnky  (iVc»c.  Boy.  iS'oc,  33,  1G4- — 
186). — The  author  alludes  to  the  discrepant  i*e8ults  hitherto  obtained  in 
investigations  of  the  relative  sensitiveness  of  the  haloid  salts  of  silver 
in  various  parts  of  the  spectrum,  and  to  the  importance  of  a  more  exact 
knowledge  for  the  practical  working  of  solar  photography,  and  for  a 
study  of  the  laws  of  molecular  physics.  The  apparatus  employed  was 
a  two-prism  spectroscope,  and  the  sources  of  light  were  the  sun 
and  the  crater  of  the  positive  pole  of  the  electric  light ;  the  images 
from  these  sources  were  thrown  on  the  slit  by  a  condensing  lens  in 
the  second  case,  and  by  the  same  and  a  heliostat  in  the  first  case. 
A  long  description  is  also  given  of  the  various  vehicles  for  hold- 
ing the  sensitive  salts,  and  the  methods  of  printing,  exposure,  and 
development.  From  the  diagrams  given,  it  would  appear  that  the  curve 
of  action  of  the  spectrum  on  pure  silver  iodide  begins  beyond  H,  rises 
very  gradually  to  a  little  beyond  G,  when  it  descends  almost  vertically  ; 
different  times  of  exposure  and  methods  of  development  make  slight 
difference  in  the  tail  beyond  H  ;  but  in  few  cases  is  there  any  action  on 
the  other  side  of  G.  With  silver  bromide  the  maximum  action  com- 
mences between  G  and  F  (nearer  F  than  G),  and  the  main  differences 
in  the  impressed  spectra  lie  in  the  tail  on  the  least  refrangible  side. 
With  silver  chloride  the  maximum  intensity  is  invariably  reached 
between  H  and  h,  whether  solar  or  electric  light  is  used ;  according  to 
some  authors  the  maximum  is  near  G,  whilst  according  to  others  it  is 
in  the  ulti-a-violet.  With  a  mixture  of  silver  iodide  and  bromide  in 
equivalent  proportions,  free  from  silver  nitrate,  it  appears  that  the 
subiodide  formed  combines  with  the  liberated  bromine  to  form  silver 
iodobromide,  while  the  subbromide  combines  with  the  iodine  to  form 
the  same  compound.  The  new  molecule  is  most  sensitive  to  the  blue- 
green,  and  thus  differs  from  either  silver  bromide  or  iodide  taken  ."sepa- 
rately. Similar  reasoning  and  results  apply  to  mixtures  of  silver 
chloride  and  iodide,  but  this  mixture  is  le.ss  sensitive.  Further  researches 
are  promised  upon  the  organic  seusitisers  of  the  haloids. 

V.  H.  V. 

Electrolytic  Diffusion  of  Liquids.  By  G.  Gore  (Proc.  Boy.  Soc, 
33,  140 — 143). — In  a  former  communication,  the  author  described 
various  phenomena  resulting  from  the  passage  of  an  electric  current 
vertically  through  the  boundary  surfaces  of  two  electrolytes  lying  upon 
each  other;  in  the  present  paper  he  describes  a  form  of  apparatus 
employed  to  ascertain  whether  the  mass  of  liquid  expanded,  or  moved 
as  a  whole  in  the  line  of  the  current.  The  results  of  the  experiments 
show  conclusively  that  the  liquid  diffuses  continuously  downward 
through  the  boundary  meniscus  during  the  passage  of  the  upward 
current ;  and  secondly,  as  no  manifest  expansion  occurs  in  the  bulk  of 
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the  lighter  of  the  electrolytes,  equal  volumes  of  liquid  diffuse  in  oppo- 
site directions  through  the  meniscus.  V.  H.  V. 

Some  Effects  of  Transmitting  Electric  Currents  through 
Magnetised  Electrolytes.  By  G.  Gore  {Proc  Boy.  Soc,  33,  151 — 
154). — This  communication  treats  of  a  class  of  electro-magnetic  rota- 
tions produced  in  liquids  by  means  of  axial  electric  currents,  either  in 
the  interior  of  vertical  magnets,  electro  or  permanent,  or  near  the 
poles  of  such  magnets,  and  difPer  from  rotations  previously  described, 
by  the  absence  of  radial  currents.  A  column  of  an  electrolyte  inclosed 
in  an  electro-magnetic  helix,  is  twisted  in  a  similar  manner  to  an  iron 
wire  or  rod,  placed  under  similar  conditions. 

The  rotations  produced  in  liquids  are  strongest  at  the  poles,  and  a 
little  distance  beyond  them,  and  nil  at  the  centre.  The  rotations  within 
the  tube,  and  to  a  short  distance  beyond,  are  opposite  to  those  pro- 
duced by  a  voltaic  solenoid ;  a  magnet  tube  has  then  three  points  of 
I'otation  with  an  axial  current,  one  at  its  centre,  and  one  near  each 
end,  whilst  a  solenoid  has  only  the  former.  These  phenomena  are  more 
definite  and  powerful  with  a  tubular  electro- magnet  than  with  a 
voltaic  current  alone.  V.  H.  V. 

The  Constituent  of  the  Atmosphere  which  absorbs  Radiant 
Heat.  By  S.  A.  Hill  (Proc.  Boy.  Soc,  33,  216— 226.— The  author 
at  the  outset  draws  attention  to  the  unsatisfactory  conclusions  drawn 
from  laboratory  experiments  on  the  comparative  diathermancy  of  dry 
air  and  water- vapour.  In  order  to  determine  which  constituent  of  the 
atmosphere  has  the  greatest  absorptive  power,  the  author  has  collated 
a  series  of  actinometric  observations  made  at  Dehra  and  Mussooree,  in 
1869  and  1879.  The  former  of  the  stations  is  2229  feet,  the  latter 
6937  feet  above  the  sea  level.  It  is  found  that  at  Mussooree  the  values 
of  solar  radiation,  computed  according  to  Jamin's  and  Masson's  law, 
were  less  than  the  values  observed  in  the  forenoon,  but  higher  than 
those  in  the  afternoon ;  while  at  Dehra  there  was  no  regular  order  in 
the  differences.  As  these  differences  of  heat  absorption  cannot  be  due 
to  disturbances  set  up  by  heating  from  below,  the  increased  absorption 
in  the  afternoon  at  Mussooree  must  arise  from  the  fact  that  more  of 
the  absorbent  substance  lies  above  the  level  of  the  station  in  the  after- 
noons than  in  the  mornings.  The  absorbent  substance  is  carried 
upwards  during  the  day,  and  probably  sinks  down  at  night.  But  as 
the  tension  of  aqueous  vapour  diminishes  rapidly  with  the  height 
above  the  sea  level,  it  follows  that  a  small  variation  in  the  quantity  of 
it  above  the  higher  station  will  considerably  affect  the  observed 
absorptive  power.  In  other  diagrams  given  in  the  paper  it  is  shown 
that  the  variation  of  the  absorption  coefficient  is  similar  in  its  chief 
features  to  that  of  the  vapour- tension  and  of  the  humidity  of  the  upper 
atmosphere  as  indicated  by  cloud,  but  differs  totally  from  the  variation 
of  barometric  pressure.  The  observations  point  strongly  to  the  con- 
clusion that  water-vapour  is  the  chief  absorbent.  This  result 
agrees  with  those  of  Tyndall's  laboratory  experiments,  and  of  Violle's 
observations  in  the  Alps,  which  showed  that  the  absorptive  effect  due 
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to  water- vapour  was  about  five  times  as  great  as  that  of  perfectly  dry 
air.  V.  H.  V. 

Melting  Points.  By  E.  J.  Mills  (Proc.  Roy.  Soc,  33,  203—206). 
— The  author  has  devised  a  form  of  apparatus  for  the  determination  t  f 
melting  points,  which  consists  of  an  inverted  glass  funnel  inserted  in 
a  bath ;  resting  on  the  funnel  is  a  thin  test-tube  filled  with  paraffin,  in 
which  are  placed  the  thermometer  bulb  and  capillary  tube  containing 
the  substance  whoso  melting  point  is  to  be  determined.  The  advan- 
tage of  this  apparatus  is  the  regular  and  constrained  convection  of 
heat,  which  cause  a  steady  rise  oi  the  thermometer. 

Attention  is  also  drawn  to  the  method  of  purification  by  multiple 
sitcces.nve  solvents,  as  recrystallisation  from  difEerent  solvents  will  often 
readily  remove  small  quantities  of  impurities,  which  cling  pertina- 
ciously to  substances,  even  when  crystallised  frequently  from  the  same 
solvent.  Certain  relations  between  molecular  weights  and  melting 
points  are  noticed,  and  examples  are  given  which  show  how  a  series 
of  isomerides  may  be  identified  by  definite  difierences  in  their  melting 
point.  V.  H.  V. 

Refractive  Power  and  Heat  of  Combustion.  By  J.  Thomsen 
(Ber.,  15,  G6 — 67). — The  author  criticises  and  compares  some  of 
liriihl's  {Monatsh.  f.  Chem.,  1881,  710)  results,  and  comes  to  the  con- 
clusion that  the  qualitative  alteration  in  the  specific  heat  of  combus- 
tion of  a  body  by  oxidation  or  substitution,  is  a  perfectly  useless 
foundation  for  a  research  on  the  connection  between  its  optical  and 
thermal  properties.  D.  A.  L. 

Heats  of  Combustion  of  some  Members  of  the  Patty  Series. 
By  W.  LouGUiNiNE  (Ann.  Chem.  Phi/s.  [.5],  25,  140—144). 

Caproic  Acid. — Heat  of  combustion  for  1  gram,"  7156"97  cals.  ;  for 
1  gram-molecule,  8.30209  cals.,  a  value  differing  by  2  per  cent,  from 
the  number  given  by  Favre  and  Silbermann.  It  is  5709  cals.  lower 
than  the  heat  of  combustion  of  2  mols.  allyl  alcohol,  and  16939  cals. 
less  than  that  of  2  mols.  acetone. 

Odijl  Alcohol  (b.  p.  179"5). — Heat  of  combustion,  for  1  gram, 
9708'53  cals. ;  for  1  gram-molecule,  1262105  cals.,  a  value  less  than 
0'33  per  cent,  higher  than  that  given  by  Favre  and  Zilbermann.  The 
differences  between  the  heats  of  combustion  of  the  corresponding 
alcohols  of  the  ethyl  and  allyl  series  are  given  in  the  following 
table  : — 


CsHsO  ... 

. .   480313  cals, 

CaHeO 

442650  „ 

C4H10O  .., 

636706  „ 

C.HeO   .  .  , 

600128  „ 

CsH.aO  .. 

793923  „ 

an.oO  .., 

753214  „ 

CsHihO 

. .  1262105  „ 

CsHieO  .. 

. .  1230040  „ 

Difference. 
37663  cals. 

36578  „ 

40709  „ 

32065  „ 
2^2 
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The  average  difFerence  is  about  36800  cals.,  a  number  practically  half 
the  heat  of  combustion  of  H2. 

Trimethyl  Carbinol. — Heat  of  combustion,  for  1  gram,  8551"6  cals. ; 
for  1  gram-molecule,  632818  cals.  This  number  is  not  corrected  for 
the  heat  of  fusion,  but  closely  approaches  the  value  found  by  the 
author  for  isobutyl  alcohol,  and  by  Favre  and  Silbermann  for  butyl 
alcohol,  thus  affording  further  confirmation  of  the  law  that  isomerides 
of  the  same  chemical  functions  have  practically  the  same  heats  of  com- 
bustion, 

Pinacone. — Heat  of  combustion  for  1  gram,  7607'6  cals.  ;  for 
1  gram-molecule,  807697  cals.  This  value  is  not  corrected  for  the 
heat  of  fusion  of  pinacone,  but  is  of  the  same  oi'der  as  those  of  its 
homologues,  ethylene  glycol  and  isopropylene  glycol.  C.  H.  B. 

Plow  of  Gases  and  Properties  of  Flame.  By  Neyrenedf 
(Ann.  Chim.  Phtjs.  [5],  25,  167 — 190). — The  author  has  made  a  series 
of  experimental  verifications  of  Bernoulli's  theorem  on  the  flow  of 
gases  through  small  orifices.  If  the  flow  of  gas  takes  place  simul- 
taneously through  two  orifices  at  different  levels,  the  vertical  distance 
between  which  is  h,  then  the  volume  of  gas  issuing  from  the  lower 

orifice  is  expressed  by  the  formula  (1)  V  =  ^  /  2p'-,  while  that  from 

the  higher  is  (2)  V=  \/  '^^~^  (^~"1)>  (^  =  excess  over  atmo- 
spheric pressure  at  lower  level;  d  =  density  of  gas  in  terms  of  air). 
The  value  of  Vin  the  second  formula  becomes  nil  when  b  =  h  (d — 1), 
and  if  &</i  (d—\)  the  value  becomes  imaginary;  or  in  actual  experi- 
ment the  exterior  air  enters  the  higher  orifice,  until  it  reaches  a 
distance  h  from  the  lower  orifice,  from  which  alone  the  flow  of  gas 
continues.  If  in  formula  (1)  d>l,  then  these  conditions  are  reversed, 
and  the  flow  of  gas  proceeds  only  from  the  upper  orifice.  This  case 
can  be  realised  by  passing  a  continuous  stream  of  carbonic  anhydride 
into  a  Woulff's  bottle,  provided  with  three  tubulures,  one  of  which 
serves  for  the  entrance  of  the  gas,  while  the  other  two  are  equal  in 
diameter  and  length,  but  at  different  levels  serve  for  its  exit.  On 
regulating  suitably  the  flow  of  gas,  it  is  found  that  all  the  flow  takt^s 
place  through  the  lower  tubului*e.  For  cases  in  which  d  is  a,  little  less 
than  1,  ordinary  coal-gas  may  be  used,  when  it  is  observed  that  the 
flame  of  gas  from  the  lower  tubulure  is  diminished  in  proportion  as 
the  gas  delivery  is  decreased.  Similar  observations  can  be  made  with 
a  Y-shaped  tube  with  unequal  branches,  and  so  sensible  is  the  form  of 
apparatus,  that  the  author  proposes  to  substitute  it  for  the  ordinary 
spirit  level ;  for  differences  of  a  length  of  a  millimetre  make  a  perceptible 
difference  in  the  gas  flame. 

Retrograde  Flames. — If  a  be  the  excess  of  pressure  at  the  higher 
orifice,  then  if  the  pressure  be  so  diminished  that  a  —  h  (1  —  d)<0,  the 
air  drives  back  the  flame  to  the  interior  opening  of  the  lower  tubulures, 
so  that  two  flames  are  produced,  one  within,  and  the  other  without  the 
Woulff's  bottle,  and  vibrations  of  the  former  cause  synchronous  pulsa- 
tions of  the  latter,  and  an  intense  sound  is  the  result. 
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If  a  light  be  applied  only  to  the  upper  jet,  and  an  influx  of  air  is 
produced,  the  flame  increases  and  diminishes  in  brightness  in  propor- 
tion as  the  gas  is  more  or  less  rich  in  air.  IE  the  orifice  be  sufficiently 
narrow  to  prevent  the  combustion  from  passing  into  the  interior  of  the 
vessel,  the  series  of  small  detonations  cause  a  musical  flame  similar  to 
that  of  the  chemical  harmonicon  of  hydrogen. 

Sensitive  Flames. — By  using  an  ordinary  Bunsen  burner,  a  sensitive 
flame  may  be  produced  in  the  following  manner:  if  with  a  colourless 
flame  the  gas  jet  be  gradually  cut  off  until  the  flame  is  agitated  with  a 
sort  of  rotatory  movement,  and  then  the  gas  delivery  is  slightly  dimi- 
nished, the  flame  is  divided  into  two  poi'tions,  one  exterior,  long  and 
dim,  and  the  other  interior,  which  rapidly  heats  the  sides  of  the 
burner.  Then  any  sharp  sound  drives  down  the  exterior,  and  raises 
the  interior  flame,  so  as  to  produce  a  single  flame  while  the  sound  lasts. 
Tlie  author  has  used  this  pheuonoenon  to  demonstrate  the  laws  of 
reflection,  refraction,  and  interference  of  sound.  It  is  probable  that 
the  sonorous  vibrations  have  an  effect  similar  to  those  observed  in  the 
liquid  veins  of  Savart's  experiments. 

Flow  of  Oas  ill  Pipes. — The  laws  which  regulate  the  flow  of  gas  in 
rectilinear  and  cylindrical  pipes  have  been  studied  by  Girard,  Graham, 
and  others,  but  the  ordinary  methods  of  these  experiments  are  very 
complex,  and  require  numerous  determinations  of  temperature  and 
pressure.  The  author,  by  the  use  of  the  Y  apparatus  mentioned  above, 
has  verified  these  laws  by  photometrical  observations,  in  which  the 
variations  of  temperature  and  pressure  can  be  practically  neglected. 
For  this  purpose  coal-gas,  carefully  freed  from  moisture,  is  passed  into 
tlij  Y-tube,  the  two  branches  of  which  are  in  communication  with  the 
tubes  whose  resistances  ai"e  to  be  compared,  each  of  which  is  furnished 
with  a  suitable  jet.  Then  the  flames  at  the  two  jets,  placed  exactly  at 
the  same  level,  will  be  equal  in  intensity  when  the  resistances  of  the 
tubes  are  equal.  In  this  way  the  author  has  confirmed  the  laws 
of  Girard  and  Poiseuille  for  tubes  of  large  and  small  diameter. 

Properties  of  Flames. — A  flame  burning  at  a  jet  produces  two  oppo- 
site effects,  one  an  onward  flow  of  gas,  caused  by  the  current  of  the 
surrounding  heated  products  of  combustion,  and  the  other  a  backward 
flow,  due  to  their  expansion.  Either  of  these  effects  can  be  rendered 
predominant  by  an  alteration  of  the  size  of  the  orifice ;  for  conical 
flames  the  latter,  but  for  cylindrical  and  forked  flames  the  former  is 
predominant.  If  by  means  of  the  Woulff's  bottle  with  three  tobulures 
alluded  to  above  two  equal  flames  are  produced,  and  one  of  them  is 
surrounded  by  a  chimney,  then  its  flame  is  elevated ;  but  if  the  experi- 
ment be  so  modified  that  sonorous  vibrations  are  produced,  then  the 
flame  not  surrounded  by  the  tube  is  elevated,  for  the  vibratory  move- 
ments decrease  the  delivery,  but  increase  the  internal  pressure  of  the 
gas.  If  the  speed  of  flow  be  diminished  without  any  modification  of 
the  combustion,  a  result  which  may  be  attained  with  a  horizontal 
cylindrical  flame  issuing  from  a  large  aperture,  a  bass  sound  is  fre- 
quently produced,  and  accompanied  by  a  partition  of  the  flame  into 
two  longitudinal  fissures.  But  the  most  efficacious  method  of  obtain- 
ing sonorous  flames  is  by  the  impact  of  two  flames,  a  treble  sound 
being  produced  when  the  impact  takes  place  at  the  lower  portion,  but 
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a  bass  sound  if  at  the  centre  of  the  flames.  Similar  relations  are 
caused  by  the  impact  of  the  gas  against  a  solid  body,  or  bypassing  the 
gas  through  a  very  small  orifice,  or  by  the  introduction  into  the 
burner  of  a  screw-shaped  piece  of  iron.  By  the  impact  of  two  flames, 
of  which  one  issues  from  an  irregular  opening,  sympathetic  flames  are 
produced,  which  will  reproduce  either  a  series  of  sounds,  as  the  gamut, 
or  even  a  musical  tune.  These  experiments  are  also  analogous  to 
those  of  Savart  on  "  liquid  veins."  V.  H.  V. 

Coefficients  of  Contraction  and  Expansion  of  Silver  and 
Cuprous  Iodides  and  their  Alloys.  By  G.  F.  Rodwell  (Proc. 
Roy.  Soc.  33,  143 — 145). — The  author  has  prepared  and  determined 
the  physical  and  chemical  properties  of  alloys  of  silver  and  cuprous 
iodides,  which  contained  from  38 — 88  per  cent,  of  silver  iodide. 

The  following  are  the  principal  facts  noticed  : — (1.)  The  sp.  gr.  varies 
from  5*73  to  6'69,  and  is  little  above  the  mean  sp.  gr.  of  the  con- 
stituents; (2),  the  melting  point  varies  from  514°  to  493°,  which  is 
considerably  lower  than  the  melting  point  of  silver  or  cuprous  iodide. 
(3.)  Some  of  the  alloys  possess  three  points  of  similar  density,  and 
some,  two,  at  different  temperatures  ;  they  are  resinous,  and  trans- 
parent in  thin  layers ;  when  pnlverised  they  appear  as  brilliant  yellow 
powders;  (4),  the  coefficients  of  expansion  of  the  alloys  below  the 
point  at  which  contraction  commences,  decrease  as  the  percentage 
of  silver  iodide  increases.  (5.)  The  temperature  at  which  this  con- 
traction commences  is  lowered  with  decrease  of  silver  iodide  :  it  varies 
from  284"  to  153°.  The  structure  and  properties  of  these  alloys  are  also 
compared  with  those  of  the  lead-silver  iodide  and  copper-silver  iodide 
alloys,  which  the  author  has  previously  described  (comp.  Abstracts, 
1881,  495,  965,  &c.).  V.  H.  V. 
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Silicon.  By  P.  Schutzenberger  and  A.  Colson  (Compt.  rend.,  93, 
1508 — 1511). — When  crystallised  silicon  is  heated  almost  to  white- 
ness in  a  porcelain  tube  in  an  atmosphere  of  carbonic  anhydride,  the 
latter  is  absorbed,  with  formation  of  a  greenish-white  mass,  which  may 
be  freed  from  silicon  by  washing  with  hot  moderately  concentrated 
potash.  The  residue  is  then  treated  with  hj'drofluoric  acid,  which  dis- 
solves out  silica,  leaving  a  greenish  powder,  insoluble  in  boiling 
solutions  of  the  alkalis,  and  not  attacked  by  any  acids.  It  has  the 
composition  a-SiCO,  and  is  formed  in  accordance  with  the  equation 
Sis  +  2CO2  =  Si02  +  2SiC0.  When  heated  in  oxygen,  it  yields  only 
a  trace  of  carbonic  anhydride,  but  is  oxidised  with  incandescence  when 
heated  with  litharge  or  a  mixture  of  litharge  and  lead  chromate. 

When  crystallised  silicon  is  heated  to  whiteness  in  a  brasqued  cruci- 
ble, as  in  Wohler's  experiment,  the  mass,  after  washing  with  boiling 
potash   to   remove   silicon,  and   treatment  with   hydrofluoric  acid   to 
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remove  silica  and  silicon  nitride,  yields  a  blnish-gfreen,  pulverulent 
residue,  insoluble  in  alkalis  and  in  all  acids.  Heated  to  redness  in 
oxygen  or  with  cupric  oxide,  it  undergoes  no  sensible  change,  bat 
when  heated  with  litharge,  lead  dioxide,  or  a  mixture  of  litharge  and 
lead  chromate,  it  burns  brilliantly,  with  formation  of  oxides  of  nitrogen 
and  carbonic  anhydride.  It  has  the  composition  SijCaN.  The  existence 
of  the  two  similar  compounds  SiiCiOj  and  SijCjN  indicates  the  exist- 
ence of  a  tetrad  radicle  carhosilicon  SijCj,  which  forms  a  dioxide  and 
a  nitride  analogous  respectively  to  carbonic  anhydride  and  cyanogen. 
The  carbonitride  is  formed  whenever  crystallised  silicon  is  heated  in  a 
current  of  cyanogen,  or  with  carbon  or  a  carbonaceous  substance  in  au 
atmosphere  of  nitrogen. 

By  heating  crystallised  silicon  to  bright  redness  in  a  porcelain  tube, 
in  an  atmosphere  of  pure  nitrogen,  a  white  mass  is  obtained,  which, 
after  treatment  with  potash  and  hydrofluoric  acid,  yields  an  insoluble 
residue  of  the  composition  SijNs.  If  the  product  of  the  action  of  dry 
ammonia  on  silicon  tetrachloride  is  heated  to  redness  in  a  current  of 
hydrogen,  a  white  powder  is  obtained  of  the  composition  SisN«Clj. 
When  this  is  heated  to.redness  in  a  current  of  ammonia,  all  the  chlorine 
is  expelled  in  the  form  of  hydrochloric  acid,  and  the  compound  SiaNsH 
is  formed.  This  dissolves  rapidly  in  caustic  alkalis  with  evolution  of 
ammonia,  and  is  also  soluble  in  hydrofluoric  acid,  the  nitrogen  being 
converted  into  ammonia.  The.se  facts  would  indicate  the  existence  of 
a  monatomic  radicle  Si2N3. 

Si  N 
The  compound  SisNgClj  has  probably  the  constitution  SiClj^o  V' 

C.  B. 

Crystallisation    of   Silica    from    Fused    Metals.     By  R.   S. 

Marsden  {Vroc.  Roy.  Soc.  Edin.,  11,  37 — 40). — When  some  silver  and 
carbon  wei*e  fused  in  Berlin  porcelain  crucibles,  the  silica  of  the  glaze 
of  the  crucibles  was  absorbed  into  the  silver,  from  which  it  was 
separated  by  nitric  acid  in  the  usual  hexagonal  crystals,  and  also  in  a 
leaf-like  form.  E.  W.  P. 

Compounds  of  some  Solid  Hydrated  Dioxides  with  Acids, 
Salts,  and  Alkalis.  By  J.  W.  v.  Bemmelen  (/.  pr.  Chem.  [2],  23, 
824 — .349,  879 — 895). — This  is  an  account  of  a  series  of  experiments, 
the  object  of  which  is  to  show  that  the  absorptive  power  of  certain 
hydrated  dioxides  for  acids,  salts,  and  alkalis,  is  due  to  a  species  of 
chemical  action.  The  author  has  experimented  with  hydrated  forms 
of  silicon  dioxide,  metastannic  acid,  stannic  acid,  and  the  red  and  black 
variety  of  manganese  dioxide.  (For  an  account  of  the  preparation 
and  composition  of  these,  see  this  Journal,  38,  849.)  The  following 
acids  and  salts  contained  in  solutionn  of  known  strength  were  used : — • 
H,S04,  HCl,  HNO3,  K2SO4,  KNO3,  and  KCl.  In  these  experiments  a 
given  weight  of  the  oxide  was  shaken  up  with  a  known  volume  of  the 
solution,  and  the  solutions  were  analysed  afterwards.  Silica,  with 
4  mols.  of  water  of  hydration,  was  found  to  absorb  these  acids  and 
salts,  within  cei-tain  limits  of  concentration,  in  quantities  proportional 
to  the  concentration  and  the  water  of  hydration  of  the  silica.  In  the 
case  of  the  other  hydrated  oxides,  the  absorption  is  greater  than  that 
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corresponding  -with  the  water  of  hydration  or  the  concentration  of 
the  solution.  Metastannic  acid  (SnO.,2'3H20)  was  found  to  combine 
with  larger  quantities  of  acids  than  of  salts,  and  from  the  latter,  with 
sulphates  more  than  with  nitrates  or  chlorides. .  After  drying  at  100°, 
becoming  (Sn02,l  23^20),  it  loses  its  absorptive  power  to  some  extent. 
The  phenomena  exhibited  by  hydrated  manganese  dioxide  are  of 
special  interest ;  the  red  variety  combines  more  readily  with  sulphuric 
acid  than  does  the  black  ;  both  combine  with  the  salts,  and  in  some 
cases  are  capable  of  decomposing  small  quantities  of  the  salts,  liberating 
the  acid  and  combining  with  the  alkali.  This  decomposition  is  more 
complete  when  the  solutions  are  dilute,  and  serves  to  explain  the 
observations  of  Gorgeu  (Ann.  Chim.  Phys.  [3],  66),  that  solutions  of 
salts  of  alkalis  and  alkaline  earths  become  acid  when  brought  in  con- 
tact with  manganese  dioxide.  These  oxides  absorb  potash  from  its 
solutions  ;  silica  combines  with  large  quantities,  forming  soluble  com- 
pounds, as  does  metastannic  acid.  The  amount  of  potash  absorbed  by 
manganese  dioxide  is  dependent  on  the  concentration  of  the  solution, 
which  may  explain  the  fact  that  many  chemists  have  been  unable  to 
obtain  constant  numbers  in  the  analysis  of  hydrated  manganese  di- 
oxide, inasmuch  as  they  were  experimenting  with  dissociation  pro- 
ducts, which  are  decomposed  by  washing. 

The  author  has  also  observed  that  the  salts,  &c.,  absorbed  by  an 
oxide,  may  be  replaced  by  others,  e.(j.,  sulphuric  acid  retained  by  man- 
ganese dioxide,  may  be  removed  by  treatment  with  a  solution  of  potas- 
sium sulphate.  Similarly,  sulphuric  acid,  held  by  metastannic  acid, 
may  be  expelled  by  nitric  acid. 

The  fact  that  such  substances  as  titanic  acid  and  manganese  dioxide, 
in  the  finely  divided  state,  when  suspended  in  water,  may  be  made  to 
fohere  when  treated  with  an  acid  or  a  salt  solution,  is  to  be  attributed 
to  a  combination  and  consequent  formation  of  molecular  aggregations, 
which  depend  for  their  existence  upon  the  concentration  of  the  solu- 
tion. By  dilution,  these  aggregations  are  desti-oyed,  and  the  oxide 
passes  once  more  into  the  finely  divided  state.  P.  P.  B. 

Oxidation  of  Ferrous  Salts.  By  J.  Y.  Buchanan  (Proc.  Uoy. 
Soc.  Edin.,  11,  191 — 198). — In  this  interesting  paper  it  is  shown  that 
the  present  ideas  concerning  the  influence  of  the  presence  of  oxidising 
agents  on  a  solution  of  ferrous  salt,  are  very  erroneous.  Three  solu- 
tions of  ferrous  sulphate  were  prepared  ;  of  the  first  10  c.c.  contained 
0"0407  gram  Fe  ;  of  the  second,  10  c.c.  contained  0"062  gram  Fe  ;  and  of 
the  third,  10  c.c.  contained  0*1  gramFe  ;  of  the  potassium  chlorate  solu- 
tion 10  c.c.  contained  sufficient  chlorate  to  oxidise  0"1  gram  Fe  from  the 
ferrous  to  the  ferric  state.  Solutions  of  potassium  nitrate  and  per- 
jnanganate  with  sulphuric  and  hydrochloric  acids  were  employed.  It  is 
generally  supposed  that  titration  with  permanganate,  in  presence  of 
strong  hydrochloric  acid,  cannot  be  accomplished  correctly,  but  the 
author  shows  that  it  is  perfectly  possible  to  obtain  correct  results,  if 
the  permanganate  is  added  so  as  to  avoid  local  supersaturation,  as  all 
the  iron  is  oxidised  before  any  euchlorine  is  formed,  and  the  point  of 
completion  can  be  indicated  by  the  addition  of  a  little  potassium  ferri- 
cyanide,  so  as  to   produce  a  blue  coloration  only,  which    disappears 
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directly  all  ferrous  salt  is  oxidised.  The  table  of  experimental  results 
shows  that,  with  addition  of  10  c.c.  of  fuming  h^-drochloric  acid,  as 
good  results  were  obtained  as  when  sulphuric  acid  was  employed.  The 
presence  of  potassium  chlorate  or  perchlorate  does  not  affect  im- 
mediately the  results  at  ordinary  temperatures.  Also  at  ordinary 
temperatures,  neither  potassium  perchlorate  nor  nitrate  has  any  ap- 
preciable effect,  although  allowed  to  be  in  contact  for  several  hours, 
■whilst  it  is  only  after  the  lapse  of  an  hour  that  the  chlorate  acts  on  the 
ferrous  salt.  At  the  boiling  point,  nitnites  and  perchlorates  are  not 
detrimental ;  but  not  so  the  chlorate.  Dilution  of  the  chlorate  solution 
reduces  its  influence,  for  below  7  per  cent,  it  seems  to  have  no  effect. 

E.  W.  P. 

Arsenical  Bismuth  Subnitrate.  By  R.  H.  Chittenden  and  S. 
W.  JjAmheut  (Amer.Chem.  J.,  3,  39G — W2). — The  frequent  occurrence 
of  arsenic  in  commercial  bismuth  subnitrate,  previously  noticed  by 
Taylor  and  others,  has  been  confirmed  by  the  authors  of  the  present 
paper ;  out  of  fourteen  samples  analysed,  only  one  was  found  to  be  qaite 
free  from  arsenic,  whilst  the  average  amount  was  found  to  be  0*013  per 
cent,  or  13  mgm.  As^Oa  in  100  grams  of  the  subnitrate.  In  one  sample, 
100  grams  were  found  to  contain  77  mgm.,  or  1*2  grains  of  arsenious 
oxide,  which  is  about  half  a  fatal  dose  of  the  poison. 

With  regard  to  the  retention  of  arsenic  in  the  animal  organism,  the 
authors  observe  that  arsenic  is  not  necessarily  an  accumulative  poison  : 
for  though  it  may  accumulate  for  a  time  in  certain  organs  or  tissues, 
elimination  soon  commences  ;  and  if  all  the  excretory  organs  are  in 
normal  condition,  it  is  very  doubtful  whether  there  can  be  any  great 
retention  of  the  poison,  when  only  small  quantities  are  taken  at  some- 
what distant  intervals.  To  determine  whether  elimination  of  arsenic 
goes  on  at  the  same  rate  as  its  absorption,  experiments  were  made  upon 
a  large  healthy  dog,  to  which  arsenical  bismuth  subnitrate  con- 
taining 0*01226  per  cent,  arsenic  was  given  in  his  food  in  gradually 
increasing  doses.  This  treatment  was  continued  for  39  days,  at  the 
end  of  which  time  the  dog  was  killed,  and  the  various  organs  and  tissues 
were  examined  for  arsenic.  The  experiment  showed  that  the  greater 
part  of  the  arsenic  had  not  been  absorbed — a  result  probably  due  to 
the  fact  that  the  ai*senic  in  bismuth  subnitrate  is  present  in  the  form 
of  a  compound  only  very  slightly  soluble  in  water.  This  was  indeed 
directly  proved  by  repeatedly  drenching  a  sample  of  arsenical  bismuth 
subnitrate  with  water,  and  examining  the  filtered  liquid  for  arsenic  by 
Marsh's  test,  the  results  being  that  not  a  trace  of  arsenic  was  found 
in  the  liquid.  It  may  therefore  be  concluded  that  although  medicinal 
bismuth  subnitrate  usually  contains  a  weighable  quantity  of  arsenic, 
the  poison  is  not  present  in  a  form  in  which  it  is  readily  absorbed 
by  the  animal  organism.  This  fact,  however,  does  not  lessen  the 
desirability  of  possessing  a  preparation  of  bismuth  entirely  free  from 
arsenic.  H.  W. 
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Mineralogical   Chemistry. 


Crystallogenic  Observations.  By  v.  Foullon  (Jahrh.  f.  Min., 
1882,  1,  Ref.,  34'9). — The  author  describes  the  mode  of  growth  of  the 
crystals  of  magnesium  sulphate  and  sodium  chlorate  in  solutions  to 
which  another  salt  has  been  added.  Magnesium  sulphate  very  often 
crystallises  from  a  pure  solution  entirely  without  hemihedral  forms ; 
but  the  crystals  of  the  same  salt  which  separate  from  a  solution  also 
containing  borax,  are  decidedly  hemihedral,  and  as  they  go  on  grow- 
ing in  the  same  solution,  the  faces  of  the  pyramids  become  covered 
with  flat  conical  elevations,  which,  after  some  time,  grow  into  small 
crystals,  the  orientation  of  which  is  not  in  accordance  with  that  of  the 
principal  crystal. 

The  addition  of  sodium  sulphate  to  a  solution  of  sodium  chlorate, 
gives  rise  to  the  predominance  of  a  tetrahedron  on  the  crystals  which 
separate  therefrom. 

Crystals  of  alum  exhibiting  the  combination  O.ooOco,  when  immersed 
in  a  solution  of  the  same  salt  made  alkaline  with  sodium  carbonate,  were 
found  to  be  attacked  with  different  degrees  of  rapidity  on  the  dis- 
similar faces,  the  octohedral  faces,  after  a  few  days,  being  considerably 
depressed  by  etch-figures,  whereas  tlie  cube-faces  retained  their  lustre, 
and  exhibited  only  a  few  isolated  etch-figures.  H.  W. 

Mineralogical  Notices.  By  C.  Vrba  {Zeitschr.  f.  Kryst,  5,  417; 
Jahrb.  f.  Min.,  1882,  1,  Ref.,  355 — 359). — 1.  Anatase  from  liauris  in 
Salzburg.  Small  crystals,  implanted,  together  with  adularia,  quartz, 
and  distinct  chlorite-crystals,  on  gneiss  partly  coated  with  ferric  hy- 
droxide. They  exhibit  the  forms  OP,  P,  |Poo,  iP,  ^P,  ooP.  Tabular 
development  according  to  OP  with  P  or  -^Pcx)  predominant.  Angle 
iPoo  :  OP  =  149°  21^';  iPcx>  :  P  =  130°  471'. 

2.  Stephanite  from  Pribram. —  Orthorhombic,  exhibiting  the  faces 
ooPcx),  ooPob,  OP,  ooP5,  ooP3,  ooP2,  coP,  ooP3,  Feb,  2Pco,   f  Poo,  Poo, 

APcJj,  fPco,  2Pob,  4P<:^,  ^P,  ip,  P,  |P5,  5P5,  |P3,  3P3,  7P|,  4P2, 
P|,  |P|,  2P2,  3P3,  |P5.  Either  the  pyramidal  and  dome-faces  pre- 
dominate in  the  combination,  or  the  crystals  are  short  or  long  prismatic. 
Sp.  gr.  =  6-271.  Analysis  gave  15-61  per  cent.  S,  16-48  Sb,  67-81  Ag, 
with  traces  of  copper  and  iron.     Total  99-90. 

3.  Datolite  from  Theiss  in  Tyrol. — Two  intergrown  spherules  of  chal- 
cedony are  found  in  this  locality,  both  lined  with  quartz-crystals,  on 
which  are  implanted  in  the  one  spherule  a  few  crystals  of  coraptonite, 
in  the  other  much  distorted  crystals  of  datolite.  Between  the  latter  is 
deposited  a  yellowish,  soft,  earthy  substance,  enclosing  small  perfectly 
developed  crystals  of  datolite,  exhibiting  the  faces  —  Pc5b,  OP,  Poo, 
2Pcb,  coPoo,  P,  ooP2,  —  2P,  —  P2,  3P6,  the  last  having  been  previously 
observed  only  on  datolite  crystals  from  Arendal.  The  small  crystals 
are  tabular,  according  to  —  Pcb,  colourless,  transparent,  with  tolerably 
flat  faces  and  good  reflection. 

4.  Frieseite  from  Joachimstlwl. — A  few  small  crystals  of  this  mineral, 
extracted  from  a  geode  of  argentopyrite,  exhibited,  in  addition  to  the  pre- 
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viously  known  forms,  OP,  coPob,  ^Pob,  3Pdb,  also  the  following :  Pdb, 
*Pco,  3P3.  The  development  of  the  crystals  is  tabular  in  the  direction 
of  the  base,  and  elongated  in  that  of  the  macrodiagonal.  The  crystals 
occur  regularly  intergrown  with  those  of  argentopyrite,  the  two 
minerals  intersecting  one  another  in  such  a  manner  that  the  two  halves 
of  a  frieseite  tablet  are  sometimes  implanted  on  the  two  sides  of  a 
crystal  of  argentopyrite,  while  in  other  cases  the  opposite  arrangement 
is  observed. 

5.  Fi*cudomorphs  of  Iron  Pyrites  from  Pribram. — These  psendomorphs 
are  implanted,  together  with  crystals  of  iron-p3'rit<?s — sometimes  also 
upon  these — on  a  layer  of  galena  covered  with  a  crust  of  quartz,  the 
galena  also  covering  a  layer  of  feiTous  carbonate,  2  to  3  cm.  thick, 
yome  of  the  crystals  are  tablets,  mostly  hexagonal,  of  the  thickness  of 
paper,  and  either  single  or  armnged  in  cellular  or  fan-shaped  groups. 
In  one  instance  only  was  a  triangular  striation  observed  on  the  basal 
face.  By  this  observation,  together  with  the  earlier  statements  of 
lieuss  and  Blum,  the  author  was  led  to  regard  the  iron  pyrites  as  a 
pseudomorph  after  polybasite.  Analvsis  gave  37*60  per  cent.  Fe; 
4374  S,  250  Pb,  520  Mo,  5-40  CaC0„'371  SiOj,  0-41  Ag,  and  a  trace 
of  copper  (=  98'46)  ;  numbers  which,  after  deduction  of  quartz,  cal- 
cium carbonate,  and  lead  molybdate — which  is  implanted  on  the 
pseudomorphs  in  the  form  of  minute  crystals  of  wulfonite — leads  very 
nearly  to  the  formula  of  iron  bisulphide  ;  analysis  46"  16  per  cent.  Fe, 
53'84  S  ;  calc.  46'G7  Fe,  53'33  S.  Some  of  the  psendomorphs  in  the 
dementi  vein  form  rosettes  of  rather  large  six-sided  tablets,  sur- 
rounded by  a  crust  of  pyrites,  and  formed  internally  of  variously 
coloured  zones,  resembling  the  p.seudomorphs  of  marcasite  after  mag- 
netic pyrites  from  Waldenstein  and  Loben  in  Carinthia,  and  have  per- 
haps been  formed  from  the  same  mineral.  In  this  locality,  however, 
there  also  occur,  together  with  heavy  spar,  dark-coloured  very  efflores- 
cent tablets,  probably  consisting  of  marcasite  and  formed  after 
miargyrite. 

6.  Emerald  from  Santa  Fe  di  Bogota. — The  author  examined  two 
crystals  from  this  locality,  one  of  a  very  fine  green  colour  and  trans- 
parent, the  other  less  brightly  coloured  and  less  transparent.  Only  a 
few  of  the  forms  occurring  on  these  crystals  are  present  with  all  their 
faces  ;  and  many  of  them  had  previously  been  observed  only  on  beryl ; 
others  not  even  on  that  minei-al.  In  the  following  enumeration,  the 
new  faces  are  distinguished  bv  stars  : — OP,  coP,  coP2.  ^P,  P,  f  P,  2P, 
3P*,  4P*,  12P*,  ^P2*,  2P2,  6P2*,  P|,  2Pf,  3P|,  24Pf,  |Pf*.  The 
following  measured  angles  between  the  new  faces  and  the  faces  OP  and 
ooP  agree  very  nearly  with  the  theoretical  values;  3P  :  OP  =  119°  37'; 
4P  :  OP  =113°  9';  12P  :  OP  =  98°  12';  |P2  :  OP  =  161°  31'; 
6P2  :  OP  =  108°  38' ;  f  P| :  coP  =  109°  59'.     '  H.  W. 

Beegerite,  a  New  Mineral.  By  G.  A  Koxig  (Jahrb.f.  3Iin.,  1882, 1, 
Ref.,  3Go). — A  sulphide  of  lead  and  bismuth,  found  in  small  crystals, 
together  with  quartz,  on  the  Baltic  vein  of  the  Geneva  Mining  Com- 
pany, at  Grant  Post  Office,  Park  County,  Colorado.  At  first  sight,  it 
appears  to  be  rhombic,  but  it  is  really  a  regular  combination  of  the 
cube  and  octohcdron,  elongated  in  the  direction  of  an  octohedral  edge. 
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Cleavage  very  distinct,  parallel  to  the  cubic  facea.  Sp.  gr.  =  7  273. 
Heated  in  a  flask,  it  decrepitates,  and  melts  at  a  red  heat  withont 
subliming.  Heated  in  an  open  tube,  it  gives  off  sulphur  dioxide,  and 
at  a  strong  heat  traces  of  a  white  sublimate  (antimony).  On  charcoal 
in  the  oxidising  flame,  it  melts  to  a  globule,  yielding  a  yellow  deposit 
of  lead  and  bismuth.  The  residue  gives  with  borax  a  faint  copper  re- 
action. The  fine  powder  is  slowly  dissolved  by  hydrochloric  acid  at 
ordinary  temperatures,  with  evolution  of  hydrogen  sulphide ;  very 
quickly  on  heating.  Analysis :  64*23  per  cent.  Pb,  2059  Bi,  14*97  S, 
and  1*70  Cu  =  101*49,  leading  to  the  formula  PbeBi^Si,  =  ePbS.Bi^S,. 
Allied  to  this  mineral  are  cosalite,  (PbAg)2,Bi2S3,  and  schirmerite, 
(PbAg2)3Bi4S9,  the  latter  from  the  Treasury-vein  of  the  same  mine. 

H.  W. 

Artificial  Pseudomorphs  of  Gothite,  Limonite,  and  Haematite. 
By  G.  Keller  (/a/ir6./.  Min.,  1882,  1,  Ref.,  363).— The  author  pre- 
pared pseudomorphs  of  ferric  hydroxide  after  iron  pyrites,  by  pulveri- 
sing the  latter  in  such  a  manner  that  crystal-faces  remained  visible 
here  and  there ;  then  collected  it  on  a  filter,  and  left  it  for  ten  weeks, 
drenching  it  three  times  a  week  with  a  little  water  containing  in 
solution  acid  carbonate  of  calcium.  The  filtrate  was  found  to  contain 
sulphuric  acid,  and  each  individual  grain  of  the  pyrites  became  coated 
with  a  thin  yellowish-brown  crust  of  ferric  hydroxide,  preserving, 
however,  its  form  unaltered.  Pure  water  exerted  on  iron  pyrites 
merely  an  oxidising  and  dissolving  action. 

The  author  has  also  imitated  artificially  the  process  by  which 
pseudomorphs  of  limonite  after  calcite  are  formed  in  the  beds  of 
magnetic  pyrites  at  Bodenmais,  viz.,  by  immersing  a  lump  of  calcite  for 
twelve  weeks  in  a  solution  of  ferric  sulphate.  The  calcite  then  became 
covered  with  a  crust  of  ferric  hydroxide,  retaining  its  own  form. 
When  dried  in  an  oven,  the  hydroxide  lost  its  water,  and  was  converted 
into  brown. red  ferric  oxide  (haematite).  H.  W. 

A  probably  Dimorphous  Form  of  Tin,  and  some  Crystals 
found  associated  with  it.  By  C.  0.  Trechmann  (Min.  Mag.,  1879, 
3,  186  ;  Jahrb.  f.  Min,  1882,  1,  Ref.,  359).  On  Crystallised  Tin. 
By  H.  V.  FouLLON  (Jahrb.  f.  Min.,  loc.  cit.). — In  cavities  of  the  so-called 
"  hard  head,"  a  scoriaceous  mass  rich  in  arsenic,  which  is  precipitated 
at  certain  stages  of  the  smelting  of  tin, — sometimes  also  in  the 
ordinary  slag,  e.g.,  at  the  Chyandour  Works  near  Penzance, — crystals 
are  found  containing,  according  to  analyses  by  J.  W.  Collins,  98*5  to 
98*7  per  cent.  tin.  1*0  to  1*1  iron,  and  traces  of  cobalt,  sulphur,  and 
arsenic,  and  difiering  in  form  from  the  tin-crystals  obtained  by  electro- 
lysis, which  belong  to  the  quadratic  system.  They  occur  as  a  loose 
aggregate,  or  implanted  on  the  slag  singly  or  in  groups,  and  have  the 
form  of  six-sided  plates  only  6  mm.  long,  and  often  built  up  of  sub- 
individuals,  in  such  a  manner  as  to  produce  a  figure  toothed  like  a 
comb.  The  ordinary  quadratic  form  of  tin  may  be  distinguished  as 
a-,  the  new  form  as  /3-tin.  The  latter  is  orthorhombic,  with  the  axial 
ratio  a  -.h  :  c  =■  0*3874  :  1  :  1*03558 ;  in  a-tin,  according  to  Miller, 
«  :  c  =  1  :  0*3857.  Observed  forms  of  |8-tin :  coPco,  coPdo,  coP, 
ooP2,  P,  Poo,  2Pob.     In  the  crystals  of  a-tin,  OP  :  Poo  =  158°  54*5' ; 
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OP  :  3Pco  =  130°  50' ;  in  those  .of  /S-tiu,  ooPas  :  coP  =  158°  49'5' : 
ooPdb  :  Pdb  =  132°  34', 

The  two  forms  of  tin  exhibit  a  close  morphological  relation,  bat 
tlieir  other  physical  properties  show  that  they  are  not  identical.  j3-tin 
has  a  (lark  iron-grey  to  graphite-grey  colour,  strong  metallic  lustre, 
and  shining  iron-grey  streak;  it  is  brittle,  but  somewhat  ductile  under 
pressure  ;  cleaves  very  imperfectly  parallel  to  ooPob  and  Pcb.  Sp.  gr. 
=  6525  to  6557,  probably  too  low  from  admixture  of  the  crystals 
next  to  be  described. 

Among  these  crystals  of  8-tin,  there  occur  a  few  very  small  ortho- 
rhombic  crystals,  hard  and  brittle,  with  a  light  iron-grey  colour  and 
strong  metallic  lustre,  probably  consisting  of  a  tin-compound  contain- 
ing iron.  Observed  faces  coPob,  ooPob,  ooP,  Pob.  Axes  a  :  b  :  c  =i 
0-9018  :  1  :  0-5652. 

Tin-crystals  from  the  smelting  furnaces  of  the  Graupen  Tin  Works 
at  Mariaschein  have  lately  been  described  by  H.  v.  Foullon.  They  are 
of  two  kinds,  the  one  extremely  small,  corroded,  faintly  lustrous,  and 
covered  with  a  thin  metallic  film ;  the  others  considerably  larger, 
measuring  from  1  to  10  mm.,  tabular  parallel  to  coPcb,  strongly 
lustrous,  much  corroded,  and  exhibiting  a  fine  laminated  structure. 
The  crystals  of  both  kinds,  as  well  as  the  metallic  walls  to  which  they 
adhere,  contain,  besides  tin,  only  ti*aces  of  iron,  copper,  and  carbon. 
They  exhibit  all  the  faces  above  enumerated  except  ooPco  and  2 Pob; 
also  two  new  faces  ooPi  and  2P2.  H.  W. 

Glauberite,  &C.  By  E.  Pfeiffkr  (Arch.  Pharm.  [3],  19,  430— 
433). — A  description  of  minerals  found  in  sinking  the  Douglashall 
shafts.  A  layer  of  glauberite,  (NaaS04,CaS04),  a  meter  thick  was 
met  with.  A  bright  green  rock-salt  was  also  found  containing, 
according  to  Ochsenius,  3-5  per  cent,  ferrous  chloride  and  7'88  per 
cent,  potassium  chloride.  Precht,  however,  found  59  per  cent,  potas- 
sium chloride  and  41  per  cent,  sodium  chloride  with  crystals  of 
potassio-ferrous  chloride,  (2KCl,FeCl2,2HoO),  inclosed,  for  which 
salt  Ochsenius  proposed  the  name  of  douglasite.  Ferrous  chloride 
•was  also  found  in  boracite ;  and  in  tachhydrite  both  ferrous  and  ferric 
chlorides  were  found. 

As  large  quantities  of  combustible  gases  are  met  with  in  starting 
new  potassium  works,  Precht  suggests  that  the  hydrogen  which  they 
contain  may  be  due  to  the  decomposition  of  water  by  ferrous  chloride. 
Precht  found  in  100  mols.  of  such  a  gas — 
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F.  L.  T. 

Jarosite  from  a  New  Locality.  By  G.  A.  Konig  (Zeitschr.f.  Kryd., 
5,  317;  Jahrh.f.  Min.,  1882,  1,  Ref.,  363).-This  mineral  is  found  in 
silver  ore  in  the  porphyry,  6  miles  east  and  2  miles  north  of  South 
Arkansas,  and  about  600  feet  above  the  River  Arkansas,  in  Chaffee 
County,  Colorado.  The  material  consists  wholly  of  crystals  and 
crystalline  groups.  The  former  exhibit  the  faces  R  and  OR.  Ter- 
minal edge-angle  of  R  =  89°  15' ;  R  :  OR  =  124°  45'.      Axial  ratio 
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a  :  c  =  1  :  1'250.  Lustre  on  the  crystal -faces,  adamantine  ;  on  tlie 
fracture,  resinous.  Colour,  deep  brown,  seldom  yellow  on  the  crystals, 
more  frequently  on  the  crusts.  Perfectly  transparent.  Streak-powder 
light  yellow.  Sp.  gr.  =  3"144  (not  qaite  exact,  on  account  of  ad- 
mixed quartz  and  thurgite).     An  analysis  gave — 

FeaOg.         KjO.         Na-jO.  SO3.  HoO. 

62-36         7-36        090        2933        10-55  =  100-50 

leading  to  the  formula  K3FeeS4022  +  6H2O.  Another  analysis  gave 
somewhat  different  results.  Part  of  the  iron  is  calculated  as  thurgite, 
¥e2}i2.0^,  for  the  quantity  of  which,  however,  there  are  no  exact  data 
available.  The  author  regards  jarosite  as  a  distinct  mineral  species 
resembling  alunite  in  form  and  composition,  and  different  from  the 
potash-copperas  or  Gelbeisenerz  of  Bohemia.  H.  W. 

Cyprusite,  a  New  Mineral.  By  P.  F.  Reinsch  (Proc.  Boy.  Soc, 
33, 1 19 — 121). — In  a  not  much  explored  part  of  Cyprus  near  Chrysohu 
Bay,  the  author  found  a  remarkable  mineral,  composed  principally  of 
ferric  sulphate.  It  covers  the  sides  of  a  hill,  and  forms  compact,  pro- 
minent rocks  of  1  to  2  meters  high.  It  is  partially  soluble,  and  the 
neighbouring  ravines  are  covered  with  efflorescent  crusts  of  ferrous 
sulphate,  which  probably  increase  after  each  rainy  reason.  The 
residue,  insoluble  in  hydrochloric  acid,  consists  of  well-preserved 
shells  of  microscopic  radiolaria  of  different  genera.  The  following  is 
the  composition  of  cyprusite  : — 

Ferric  oxide  with  alumina 51-5 

Sulphuric  acid 21*5 

Residue  insoluble  in  HCl(silica,  &c.)  . .  25-0 

Water   20 


100-0 

V.  H.  Y. 

A  New  Manganese  Mineral.  By  M.  W.  Iles  (Amer.  Chem.  /., 
3,  420 — 422). — This  mineral  occurs  in  Hall  Valley,  Park  Co., 
Colorado,  in  a  quartzose  rock  containing  the  sulphides  of  iron,  lead, 
and  zinc.  It  is  composed  of  loosely  adherent,  very  friable,  thick 
orthorhombic  (?)  prisms,  frequently  terminating  in  truncated  pyramids. 
H  =  0-75  to  1.  Sp.  gr.  =  2-167.  Lustre,  slightly  glimmering. 
Colour,  milk-white,  sometimes  stained  with  ferric  oxide.  Taste  bitter, 
astringent.  Very  soluble  in  water  even  at  the  ordinary  temperature  ; 
the  solution  effervesces  with  sodium  carbonate,  blues  litmus  paper,  and 
gives  a  very  slight  iron  precipitate  on  boiling ;  no  coloration  with 
ammonium  thiocyanate.     Analysis  gave  as  mean  result — 

MnO.  FeO.  ZnO.  SO3.  Hp. 

22-31        4-18        5-97        36-07        31-60  =  100-1.3, 

agreeing  nearly  with  the  formula  5MnS04,FeS04,ZnS04,28H20.      The 
'mineral  exhibits  a  close  resemblance  to  Fausserite, 

2MnS04,MgS04,15H,0.  H.  W. 
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The  Pegmatite  Veins  of  Moos  and  the  Minerals  contained 
in  them.  By  W.  C.  Brogoeb  (Jahrb.  f.  Min.,  1882, 1,  Ref.,  349— 3o2). 
— The  Peninsula  of  Aannerod  (about  6  km.  east  of  Moos),  consisting 
of  gneiss  and  crystalline  slates,  is  extraordinarily  rich  in  coarse-grained 
granite- veins,  the  thinner  of  which  have  no  determinate  direction, 
whereas  the  thicker  veins  conform  to  the  dip  of  the  slates,  and  run 
nearly  parallel  to  them.  Although  they  are  of  similar  origin  and  are 
united  by  transition-strata,  nevertheless  two  types  may  be  clearly 
distinguished,  the  thicker  and  more  frequently  occurring  veins  being 
especially  characterised  by  orthoclase  (including  microcline)  and  mag- 
nesia mica ;  the  others  by  plagioclase  (oligoclase,  albite)  and  potash- 
mica.  The  former  contain  also  large  quantities  of  quartz,  together 
■with  oligoclase,  potash-mica,  albite,  garnet,  magnetite  and  occasion- 
ally monazite,  apatite,  aannerodite;  whereas  the  latter  are  less  rich  in 
quartz,  contain  but  very  little  orthoclase,  and,  as  accessory  minerals, 
chiefly  beryl,  garnet,  topaz,  and  likewise  aannerodite.  According  to 
Brogger,  the  same  types  may  be  recognised  in  many  other  localities, 
e.g.,  at  Arendal,  Hitteroe,  Itterby,  Brodbo,  Finbo,  Uaddam,  Adelaide, 
and  Allebaschka. 

Besides  the  minerals  just  mentioned,  tourmalin  occurs  as  an  acces- 
sory constituent,  and  especially  on  druses,  iron  pyrites,  albite,  fluor-spar 
and  quartz. 

The  new  mineral,  aannerodite,  exhibits  the  following  properties : — 
Colour  black.  Streak  brownish  or  greenish-grey,  according  to  the 
freshness  of  the  mineral.  Opaque  to  brownish-translucent  on  the 
edges.  Lustre  faintly  metallic  to  fatty-semimetallic.  Brittle.  Frac- 
ture imperfectly  concho'idal.  No  distinct  cleavage.  H.  =  6.  Sp.  gr. 
=  5"7.  Melts  with  difficulty  before  the  blowpipe  to  a  black  glass. 
The  crystals  are  often  grown  together  in  bundles  of  parallel  fibres,  or 
radially  grouped.  The  mineral  usually  occurs  imbedded  in  magnesia 
mica.     An  analysis  by  C.  BJomstrand  gave : — 

Niobic  oxide    48*13 

Stannic  oxide 0*16 

Silica    2-61 

Zirconia  (impure) 1"97 

Uranous  oxide 1628 


Thorina    , 

Cerium  oxides. , 
Yttrium  oxides 
Lead  oxide  ... 
Ferrous  oxide  . . 


2-37 
2-56 
7-10 
2-40 
3-38 


Lime 

V7   ^W 

335 

Magnesia 

0-15 

Potash 

016 

Soda 

0-32 

Alumina 

0-28 

Water 

8-19 

99-51 


Hence  Blomstrand — regarding  the  silica  as  accessory — calculates 
the  formula  2R2Nbo07  -|-  6Aq;  according  to  which  the  new  mineral 
differs  from  samarskite  and  nohlite  only  in  the  amount  of  water. 
Brogger,  on  the  other  hand,  regards  the  water  in  aannerodite  as  well 
•  as  in  nohlite  as  only  a  secondary  constituent,  inasmuch  as  its  amount 
is  very  variable  (some  specimens  being  nearly  anhydrous),  and  the 
physical  properties  of  the  mineral  vary  regularly  according  to  the 
amount  of  water  contained  in  it.  From  samarskite  (Mitchel  Co.),  on 
the  contrary,  aannerodite  differs  in  its  crystallographic  similarity  to 
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colambite.  Axial  ratio  a  :  b  :  c  =  0-40369  :  1  :  0-36103.  Observprl 
faces  P,  coP,  coPc5b,  2Pdo,  ooPob,  ooP3,  OP,  ^Pob,  Fob,  2P2,  2P2, 
3P3,  2P.  The  principal  types  are  (1)  long  prismatic,  like  those  of 
polycrase  ;  (2)  vertically  tabular  according  to  coPco,  sometimes  short, 
sometimes  long ;  (3)  crystals  resembling  quadratic  prisms  by  the 
equal  development  of  the  two  piuaco'ids ;  (4)  short  prismatic  with 
monosymmetric  habit.  To  these  must  also  be  added  an  intersection 
twin  according  to  coP5.  H.  W, 

Occurrence  of  Titanmm  Minerals  in  the  Saxon  Granulites. 

By  J.  Lehmann  (Jahrb.f.  Min.,  1882,  1,  Ref.  411).— The  brownisli- 
yellow  microscopic  prisms  in  granulite  which  were  regarded  by  Zirkel 
as  zircon,  consist,  according  to  the  author,  not  of  zircon  but  of  rutile. 
He  also  supposes  that  the  dark  capillary  enclosures,  like  gossamer- 
threads,  often  found  in  quartz  and  less  frequently  arranged  in  three 
bundles  intersecting  one  another  at  60°,  consist  of  rutile.  When  they 
occur  abundantly  in  quartz  in  the  form  of  thicker  needles,  they  are 
often  associated  with  titanic  iron.  These  dark  capillary  enclosures  in 
quartz  were  also  regarded  as  rutile  by  Hawes,  on  account  of  their 
transformation,  which  he  had  observed,  into  unmistakeable  rutiles. 
They  are  very  abundant  in  the  old  highly  quartziferous  rocks  (granites 
and  gneisses).  Rosenbusch,  on  the  other  hand,  having  failed  in  the 
endeavour  to  isolate  them  by  means  of  hydrofluoi-ic  acid,  from  the 
quartz  of  the  Rappakiwi,  in  which  they  are  very  abundant,  is  not 
quite  convinced  of  their  identity  with  rutile.  H.  W. 

Mineralogical  Observations.  By  R.  Scharitzer  (Jahrh.f.  Min., 
1882,  1,  Ref.  853). — 1.  Occurrence  of  Microcline,  BazamowsJcin  and 
Beryl  in  the  Neighbourhood  of  Freistadt  in  Upper  Austria. — In  the 
coarse-grained  granite  west  of  Neumarkt,  there  occur  veins  of  a  fine- 
grained granite  containing  portions  resembling  pegmatite,  and  in  these 
are  found  crystals  of  microcline.  The  crystals  are  white  to  yellow- 
ish-white, and  when  examined  with  a  lens,  exhibit  two  systems  of 
opaque  lamellse  intersecting  one  another  at  acute  angles  and  imbedded 
in  the  transparent  mass  of  felspar.  Many  of  these  crystals  are  Kai-ls- 
bad  twins.  Observed  faces,  OP,  ooF,  coPob,  ,P,,  |P|Co,  2|P, 6b ;  in  one 
instance  the  face  P,  was  likewise  observed.  Angle  OP  :  ooPco  =  90°  30'. 
Sp.  gr.  =  2'549.  The  analysis  of  the  substance,  previously  ignited 
with  nitric  acid,  gave  64  040  per  cent.  SiOa,  18284  AI2O3,  0-977 
Fe^Os,  0-927  CaO,  10-646  KoO,  0-147  Na^O  =  100-021.  Loss  by 
ignition,  1-366.  The  ratio  of  R'  to  Si  in  this  felspar  is  1:5-7 
instead  of  1  :  6.  A  felspar  with  such  a  proportion  of  alkali  should 
have  the  composition  10  microcline  -f-  7  albite  +  1  anorthite.  Its 
analysis  however  gives  too  much  alkali,  and  too  little  silica  and 
alumina,  a  difference  which  cannot  be  attributed  to  weathering,  as 
this  would  produce  a  change  in  the  contrary  direction. 

The  same  pegmatite  also  contains  numerous  crystals  of  beryl,  which 
are  opaque  to  translucent,  yellow-brown  to  red-brown,  also  green. 
They  exhibit  the  first  and  second  pyramid,  very  rarely  associated  with 
the  basal  pinacoid  and  a  pyramid  3P.  Angle  OP :  3P  =  119°  30'. 
Those  beryls  which  are  imbedded,  not  in  the  pegmatite  itself,  but  in 
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the  younger  quartz  filling  its  geodes,  are  all  several  times  fissured  in 
the  direction  of  OP. 

Razumowskin.  In  the  weathered  granite  to  the  south  of 
Freistadt,  there  occur  clefts  filled  with  an  apple-green,  almost  loamy 
substance,  which  however  soon  becomes  brittle  when  taken  out;  it 
adheres  to  the  tongue,  has  a  laminar  feel  and  ejirthy  texture,  but' 
falls  to  pieces  in  water.  It  is  extremely  hygroscopic,  so  that  its 
amount  of  water  varies  greatly  at  different  times.  An  analysis  of  the 
substance  dried  at  100°  gave  7-43G  H,0,  ^5080  SiOj,  23  375  ALO,, 
4-415  Fe,03,  0-768  FeO,  1-990  CaO,  4004  MgO,  1*637  K,0,  0-809 
NajO,  with  traces  of  MnO  and  COj.  The  substance  saturated  with 
moisture  lost  by  ignition  17089  per  cent.  The  author  considers  that 
this  bole-like  substance  is  most  nearly  related  to  the  razumowskin  of 
Kosemiitz  in  Silesia. 

2.  Gold  and  Silver  Telhiride  (Krennerite)  from  Nagjag. — Sp.  gr.  = 
5-298.  Analysis  gave  30-032  Au,  16-888  Ag,  39-140  Te,  9746  Sb  (by 
loss),  and  4-394  S  =  100.  As  the  mineral  probably  contained  SbjSj 
mechanically  mixed,  it  may  be  regarded  as  consisting  of  AgjTe, 
having  part  of  the  silver  replaced  by  gold  (Au"'AgTe,),  or  in  addition, 
with  a  small  portion  of  the  tellurium  replaced  by  sulphur, 

(Au"'..Ag„Te«.SO. 

None  of  the  other  compounds  of  gold,  silver,  and  tellurium  occurring  in 
nature  can  be  referred  to  the  formula  AgjTe.  Krennerite  is  therefore 
a  distinct  mineral  species.  H.  W. 

Pseudochrysolites  (Bottle-stones)  of  Moravia  and  Bohemia. 

By  A.  Makovvsky  (Mineral  Mitth.,  1881,  4,  43 — 18). — Remarks 
thereon  by  G.  Tschermak  (ibid.,  42—50).  The  Bottle-stone  of 
Trebitsch.  By  F.  v.  Haner  (Verh.  der  I:  k.  geolog.  Eeichsan stall, 
1880,  282—224 ;  (Jahrb.f.  Min.,  1882, 1,  Ref.,  410).— These  formations, 
formerly  regarded  as  obsidians,  have  been  shown  by  the  experiments 
of  Marowsky  and  Tschermak  to  be  nothing  but  artificial  products, 
formed  in  the  manufacture  of  glass,  and  thrown  away  as  useless. 
This  view  is  supported,  not  only  by  their  occurrence  on  the  gneiss 
region  of  Bohemia  and  Moravia,  where  no  sign  of  volcanic  formations 
is  otherwise  visible,  and  by  their  want  of  perfect  agreement  in  frac- 
ture, lustre,  and  colour  with  true  obsidian,  but  also  by  their  chemical 
composition,  which  is  somewhat  too  variable  for  obsidian  from  the 
same  locality,  and  is  moreover  especially  distinguished  by  the  com- 
plete absence  of  potassium,  an  element  which  appears  to  be  always 
present  in  natural  obsidian. 

Analyses  1  and  2  from  Trebitsch ;  3  and  4  from  Moldauthei. 

Loss  by 
Si02.       AI2O3.      FeO.     MnO.     CaO.     MgO.    Na^O.       ignition. 

(1)  81-21  10-23  2-45      —  2-10  1-08  2-43  0-14  =    99-64 

(2)  76-10  5-13  7-13  1-25  4-67  2-95  3-16  —    =  100-39 

(3)  82-70  9-40  2-35  0-13  1-21  1-21  2-45  —   =    99-45 

(4)  79-12  11-36  2-38      —  4-45  1-48  1-21  —    =  100 

Sp.  gr.  of  (1)  =  2-35;  of  (2)  =  2-17.  H.  W. 

VOL.  XLii.  2  r 
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Mineralogical  Notices.  By  E.  E.  Schmid  (Jahrb.f.  Min.,  1882, 
1,  Ref.,  352). — 1.  Steatargillite.  This  name  is  given  to  a  white  oi* 
light  green  mass,  greasy  to  the  touch,  which  fills  up  the  pebbles  of 
certain  porphyritic  rooks  in  the  neighbourhood  of  Umenau.  H,  =  1'5. 
G.  =  229 — 24G.  Powder  attacked  by  hydrochloric  acid.  I.  Green 
pebbles  from  the  HoUekopf.  G.  =  3'217.  II.  Green  pebbles  from 
the  Tragberg.  G.  =  2465.  III.  White  pebbles  from  the  Hollekopf. 
G.  =  2-307. 


SiOo. 

Fe,0,. 

AI2O3. 

MgO. 

FeO. 

CaO. 

HjO. 

I. 

37-20 

25-56 

8-09 

15-56 

8-78 

0-98 

8-70  =  99-87 

II. 

3277 

17-73 

11-12 

14-19 

12-51 

0-91 

9-77  =  99-00 

III. 

30-67 

24-72 

10-69 

12-95 

0-95 

1-36 

9-65  =  98-99 

The  variations  in  the  composition  of  the  substance  show  that  it  is 
most  probably  a  mixture. 

2.  Datolite  from  the  Melaphyre  of  the  Schneidemiillerskopf  in  the 
Upper  llmthal.  The  surface  of  a  cleft  in  this  locality  is  lined  with 
quartz,  on  which  is  implanted,  in  a  layer  of  crystals,  together  with 
calcite  and  iron  pyrites,  a  colourless  mineral,  recognised  by  the  author 
as  datolite.  An  analysis  made  upon  a  small  quantity  gave  39-49  per 
cent.  SiOi,  3381  CaO,  103  FcaOa,  and  5'09  HjO.  Lime  and  boric  acid 
were  detected  qualitatively. 

PsemJo-Giiyhuisite.  In  the  dolomite  between  Amt-Gehren  and 
Konigsee,  at  thefootof  the  Thiiringer  Wald,  there  occur  pseudomorphs 
of  calcite  after  gaylussite  in  the  monoclinic  forms  cxiP  and  P.  Analysis 
gave  90-5  per  cent.  CaCOj,  0-6  MgCOj,  0-9  NajCOj,  0-9  H,0,  and  a 
trace  of  aluminium  silicate. 

3.  Scolecife  occurs  in  the  Etzlithal  near  Amsteg  (Reussthal), 
together  with  bvssolite  and  stilbite  (heulandite),  in  concentrically 
radiate  groups.  The  individual  needles  exhibit  the  forms  coP,  P,  — P; 
they  are  colourless,  and  have  a  vitreous  lustre.  H.  =  5.  G.  =  2'27. 
Cleavage  distinct  parallel  to  ooP.  Analysis  gave  45-70  per  cent.  SiOa, 
27-46  FeA,  14-29  CaO,  006  MgO,  Oil  Na^O,  1345  H^O  =  101-23. 

The  admixed  heulandite  exhibits  the  combination  coPdb  .  ooPob .  Pdb, 
OP,  2  P. 

The  hysfsolite  consists  of  slender  capillary  prisms,  mixed  with  dark 
green  six-sided  plates  and  hexagonal  prismatic  groups  of  plates,  the 
colour  of  which  nearly  resembles  that  of  vermiculite.  H.  W. 

Pilarite,  a  New  Mineral    of  the   Chrysocolla  Group.     By 

Krambeeger  (Zeltschr.f.  Kn/st.,  5,  260  ;  Jahrb.  f.  Min..  1882,  1,  Ref., 
363). — This  mineral,  from  Chili,  has  a  light  greenish-blue  colour  and 
somewhat  lighter  streak.  Hardness  about  3.  Sp.  gr.  =  2-62. 
Lustre  dull.     Disintegrates  partially  in  water.     Analysis  gave — 

Loss  by 
SiOj.         AI2O3.  CuO.         CaO.      ignition. 

38-6        16-9        19-0        2-5        21-7  =  98-7 

leading  to  the  formula  CaCuoAlgSiiaOag  +  24Aq.  Under  the  micro- 
scope, the  mineral  appears  apolar  but  nearly  homogeneous. 

H.  W. 


MIXERALOGICAL  CHEMISTRY.  583 

Action  of  Sulphurous  Acid  on  certain  Minerals  and  Rocks, 

By  W.  B.  Schmidt  iT.^chermak' s  Min.  Miltheil,  1881,  4,  1—42  ;  Ja/irh. 
f.  Min.,  1882,  1,  Kef.,  4<)8— 410).— The  experiments  recorded  in  this 
paper  were  made  with  the  view  of  throwing  light  on  the  important 
changes  produced  in  minerals  and  rocks  in  certain  stages  of  volcanic 
activity.  Water  saturated  with  sulphurous  acid  at  low  temperatureH 
was  enclosed  in  bottles,  together  with  the  finely  sifted  and  well-dried 
powder,  and  carefully  protected  from  the  air.  To  examine  the  action 
of  sulphurous  acid  in  the  nascent  state,  experiments  were  made  with 
hydrogen-sodium  sulphite,  the  solution  of  which  filled  about  one-fifth  of 
the  vessel,  the  remainder  being  occupied  by  air.  The  bottles  remained 
closed  in  one  case  for  half  a  year,  in  all  the  others  for  a  year,  and 
were  subjected  to  frequent,  and  for  the  most  part  to  daily  agitation. 
The  residue  and  solution  were  then  analysed,  and  their  composition 
compared  with  that  of  the  unaltered  substance.  Fmm  the  numerical 
results,  which  are  tabulated  in  the  paper,  the  author  deduces  the 
following  general  conclusions  : — 

1.  All  the  minerals  and  rocks  used  in  the  experiments — viz.,  labra- 
dorite,  sanidin,  quartz,  augite,  magnesia-mica,  basaltic  tufa,  oligoclase, 
trachytic  congloniorat«,  and  hornblende — were  decomposed,  some,  and 
in  certain  cases  all  their  constituents  being  more  or  less  dissolved. 

2.  Water  saturated  with  sulphurous  acid  acted  more  strongly  than 
the  solution  of  hydrogen-sodium  sulphite. 

3.  The  order  of  solubility  of  the  several  constituents  is  as  follows: 
magnesia,  ferric  oxide,  lime,  soda,  alumina,  potash,  silica. 

4.  The  solubility  of  the  several  minerals  and  rocks  decreases  as  the 
proportion  of  silica  increases ;  with  an  equal  amount  of  silica,  the 
proportion  of  the  entire  substance  dissolved  is  greater  as  the  other 
constituents  are  more  soluble  and  ai^  present  in  larger  proportion. 

5.  Sulphurous  acid  acts  on  the  felspars  similarly  to  the  constituents 
of  the  atmosphere. 

6.  The  quantity  of  matter  dissolved  is  considerably  greater  at  the 
beginning  of  the  action  than  in  the  subsequent  stages. 

7.  The  large  proportion  of  iron  dissolved  out  gives  rise  to  a  bleach- 
ing of  the  minerals  and  rocks. 

8.  The  results  of  these  experiments  do  not  differ  essentially  from 
those  of  the  action  of  acid  vapours  observed  in  nature. 

9.  The  sulphuric  acid  formed  in  the  bottles,  in  spite  of  complete 
filling  and  air-tight  closure,  must  certainly  have  had  some  influence  on 
the  results ;  nevertheless  sulphates  and  sulphites  appear  to  be  formed 
together,  both  in  experiments  like  those  under  consideration,  and  in 
nature,  the  sulphites  naturally  oxitlising  quickly  in  contact  with  the  air. 

In  conclusion,  the  author  uiscu.sses  the  various  natural  products  of 
formation  and  transformation,  which  may  be  attributed  to  the  action 
of  sulphurous  acid,  viz.,  cimolite,  pseudomorpbs  of  opal  after  augite, 
silicic  hydrates,  various  sulphates,  alum-stoue,  &c.  H.  W. 

Silurian  Rocks  in  the  Territorio  d'Iglesias,  Sardinia.    By  A. 

CossA  and  E.  Mattiikoli  (Atti,  dlla  It.  Accad.  delle  Scieuze,  Torino, 
vol.  16,  1881  ;  Jahrb.f.  Min.,  1882,  1,  Ref.,  412).— The  clay-slates  of 
this  district  contain  lithium.     A  nodular  mica-slate  of  Rus  in  Arms, 
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Flumini-Maggiore,  agrees  exactly  in  its  cliai>acters  witli  the  mica-slate 
of  Tirpersdorf  near  Oelsnitz,  excepting  that  it  does  not  contain  any 
green  mica.  In  this  slate  also  lithium  was  detected  by  spectroscopic 
examination.  Chemical  analysis  gave  the  composition  I  (j»/ra).  The 
argillaceous  cement  of  a  sandstone  of  Acqua  Callertis,  Flumini- 
Maggiore,  was  found  to  contain  fragments  of  phigioclase  crystals, 
more  or  less  altered. 

The  eruptive  rocks  of  the  district  are  quartz-porphyries,  e.g., 
with  spheerolithic  structure  (Santa  Lucca,  Anal.  II),  the  sphrorolites 
of  which  consist  of  radial  groups  of  quartz  and  felspar,  often  with 
an  amorphous  nucleus,  and  containing,  instead  of  mica,  small  quan- 
tities of  amphibole,  mostly  ehloritised.  A  microgranitic  quartz- 
porphyry  from  Genua  Arezza,  Flumini-Maggiore,  gave  the  composi- 
tion III ;  a  porphyritic  quartz-diorite,  the  composition  IV. 

I.  II.                  III.  IV. 

Loss  by  ignition..  397  0-69               1-25  3-28 

SiOi    67-83  75-98  69-40  6613 

AI2O3 20-56  14-76  17-73  1593 

FejOa 8-73  —                 0-61  860 

CaO trace  —  trace  499 

MgO    3-39  —                 —  5-12 

K2O     3-32  4-12              7-391  ^  q- 

Na,,0  0-92  3-65              3-00/  *"  ^^ 

9871  99-20  99-28       10<KI0 

Sp.  gr 2-78  (10°C.) ;  2-61  (9-5°);  2-54  (9°) ;  2-75  (9^=). 

H.  W. 

Notes  on  the  Diabase  Rocks  of  the  Buchan  District.  By  A. 
W.  Hewitt  (Roy.  Soc.  of  Vict<n'ia,  Mell)ourne,  1881 ;  Jahrh.  f.  Min., 
1882,  1,  Ref.,  414). — In  the  district  between  the  Buchan  and  Snowy 
rivers.  North  Gippsland,  Victoria,  there  occur  Middle  Devonian 
strata,  the  age  of  which  may  be  precisely  determined,  by  their  cha- 
racteristic fauna,  as  belonging  to  the  Buchan  limestones.  On  the 
slope  of  these  limestones  are  found  beds  of  a  basic  eruptive  rock, 
partly  of  compact  structure,  partly  blistered  even  on  the  surface,  in 
connection  with,  tufaceous  and  breccia-like  layers.  A  very  careful 
microscopical  and  chemical  examination  of  these  eruptive  masses 
demonsti-ated  the  existence,  in  those  from  the  valley  of  the  Snowy 
River,  near  Moore's  Crossing,  of  a  typical  enstatiferons  diabase-por- 
phyrite,  with  a  nearly  holocrystalliue  ground-mass  consisting  chiefly 
of  splinters  of  plagioclase. 

The  structure  and  transformation-phenomena  of  the  components  of 
this  rock  are  similar  to  those  of  analogous  European  formations. 
Chemical  treatment  of  thin  sections  showed  that  the  plagioclase 
splinters  of  the  ground-mass  resist  the  action  of  hydrochloric  acid 
much  more  strongly  than  the  disseminated  crystals  of  the  same 
mineral,  whence  it  may  be  inferred  that  they  are  more  acid.  An 
analysis  of  this  enstatiferous  diabase-porphyrite  is  given  under  I. 

Further  west,  in  the  neighbourhood  of  the  Murendel  Mine,  there 
occur  basic  eruptive  rocks,  forming  veins  in  the  lower  Buchan  strata  ; 
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the  same  rocks  occur  also  frequently  under  similar  relations  on  the 
line  between  the  Snowy  and  Murendel  rivers.  Black,  dense,  and 
fresh  in  aspect,  they  present  the  characters  of  nearl}'  holocrystalline 
diabase-porphyrites  with  smaller  interspersed  crystals  of  plagioclase, 
augite,  and  magnetite,  together  with  microscopic  needles  of  quartz, 
calcite,  and  delossite ;  identical  therefore  in  all  essential  particulars 
with  the  diabase-porphyrites  on  the  slope  of  the  upper  Buchan  layers 
in  the  Snowy  River  valley. 

On  the  slope  of  the  Devonian  limestone  at  the  confluence  of  the 
Buchan  and  Murendel  rivers,  there  occur  6ne-grained  holocrystalline 
diabases  of  normal  structure  containing  splinters  of  plagioclase,  which 
form  a  regular  network,  having  its  meshes  filled  up  with  arugite. 
Separate  plagiocla.se  crystals,  and  somewhat  more  numerous  angite- 
crystaLs,  occur  in  them  porphyritically,  producing  an  approximation 
to  the  porphyritic  structure.  Qaantitative  analysis  gave  the  values  II. 
The  rock  is  evidently  not  so  felspathic  as  the  diabase  porphyries. 

West  of  the  Murendel  river  are  found  oliviniferons  plagiocla.se- 
augitic  rocks,  through  which  is  bored  the  entrance  to  the  Murendel 
South  Mine.  The  author  is  inclined  to  regard  these  rocks  also  tm 
Devonian,  and  to  place  them  with  the  melaphyres,  but  refers  to  future 
communications  for  the  more  complete  establishment  of  this  view. 


I.  II. 

SiO,     53-39  48-48 

AUOs   15-23  14-57 

FeA   8-73  11-68 

FeO 3-61  2-83 

CaO 8-46  9-56 

MgO    412  5-55 

KuO 1-84  1-77 

Na,0    3-60  3  33 


H,0 
CO, 
P,0. 


Hygr.  water , 
Pyrites  . .  ,  .  , 

Sp.  gi- 


I. 

II. 

114 

1-72 

0-22 

1-27 

0-16 

0-45 

100-50 

101-21 

0-60 

0-85 

016 

— 

2-814 

2-807 

H.  W. 

Mineralogical  Composition  of  the  Normal  Mesozoic  Diabase 
on  the  Atlantic  Border.  By  G.  W.  Hawks  (Proc.  U.  S.  National 
Museum,  1881,  129,  184;  Jahrb.  f.  Min.,  188-2,  1,  Ref.,  414).— From  a 
diabase  forming  veins  in  the  triassic  sandstone  of  the  east  coast  of  the 
United  States  (locality,  Jersey  City),  the  felspathic  constituent 
could  be  separated  by  the  use  of  a  solution  of  potassio-mercurie  iodide 
into  two  portions,  one  of  which,  of  sp.  gr.  >  6-9,  gave  by  analysis  the 
composition  I ;  the  other  of  sp.  gr.  <  6*9,  the  composition  II. 


SiO... 

AlA- 

re,03. 

CaO. 

MgO. 

Na,0. 

K„0. 

HO. 

1.  52-84 

28-62 

1-52 

11-81 

0-46 

2-38 

0-86 

1-06  =    99-55 

11.  60-54 

2411 

114 

9-15 

0-27 

4-11 

106 

0-59  =  100-97 

These  analyses  show  that  the  heavier  felspar  consists  of  labradorite, 
the  lighter  of  andesite.  The  powders  of  the  two  could  be  distin- 
guished microscopically.  It  is  worthy  of  note  that  these  typically 
graimlar  diabases  have  in  many  places  borders  rich  in  glass,  and 
exhibiting  the  structure  of  augite-andesites.  H.  W. 
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Serpentine-rocks  of  the  St.  Gothard,  of  the  Bobbiese  Apen- 
nine,  and  of  Monteferrato,  near  Prato.  By  A.  Cossa  (Jahrh.  f. 
Mill.,  1882,  1,  Ref.,  418— 420).— The  serpentines  of  the  St.  Gothard 
have  been  supposed  by  Sjoofren  to  originate  from  pyroxene  rocks,  by 
Staff  and  Fischer  from  olivin  rocks  (Jahrbuch,  1882,  1,  Ref.,  46  and 
67). 

Cossa  finds  that  both  these  statements  are  correct,  but  that  they 
probably  relate  to  serpentine  from  different  parts  of  the  mountain. 
Specimens  of  rock  taken  from  the  tunnel  at  4870'8  and  5250  meters 
from  the  north  end  were  found  by  analysis  to  consist,  not  of  serpen- 
tine, but  of  mixtures  of  talc,  a  monoclinic  pyroxene  not  containing 
diallage,  and  olivin  in  varying  proportions,  the  former  exhibiting  but 
.slight,  the  latter  very  abundant  indications  of  commencing  serpen- 
tinisation.  On  the  other  hand,  two  specimens  taken  at  5250  and 
53062  meters  from  the  north  end  of  the  tunnel  exhibited  the  compo- 
sition of  true  olivin-serpentines,  like  those  of  Corio,  Verrayes,  and 
Favaro,  with  scanty  residues  of  pyroxene  and  talc. 

The  serpentine  fiom  the  Apennino  of  Bobbio  (from  tlie  valley  be- 
tween Sta.  Marghcrita  and  Prella,  south  of  Varro,  and  from  the  neigh- 
bourhood of  the  Rovegno  copper  mine,  south  of  Ottone)  are  partly 
enstatite-serpeii tines,  like  that  from  the  first-mentioned  locality,  having 
a  porphyritic  structure  due  to  disseminated  bastite,  partly  pure  olivin- 
serpentines,  like  that  last  mentioned.  The  bastite  of  the  former 
locality  was  found  to  contain  14*65  per  cent.  H2O,  38'22  Si02,  1405 
FeO  with  traces  of  CraOs,  32  83  MgO,  and  traces  of  lime  and 
alumina.  F'rom  the  olivin-serpentine  of  Rovegno,  yellow-brown 
transparent  picotite  may  be  easily  separated  by  hydrochloric  acid. 

Of  the  celebrated  serpentines  and  gabbros  in  the  neighbourhood  of 
Prato,  near  Florence,  the  following  were  examined: — 1.  Serpentine 
from  the  Benini  quarry,  Monteferrato,  formed  from  a  mixture  of 
olivin  and  a  pyroxenic  mineral,  which  probably  was  originally  diallage, 
but  has  been  converted  into  a  mineral  resembling  bastite  (Anal.  I). 
2.  Spotted  Serpentine  from  Montemezzano,  near  Prato,  very  much  like 
that  of  Impruneta,  and  originating  from  a  i-hombic  mineral.  The 
lighter  spots  are  produced  by  the  local  absence  of  an  ore-constituent, 
composed  for  the  most  part  of  chromite  (Anal.  II).  3.  Serpentine 
( Verde  di  Prato)  from  the  Benini  quai-ry,  originating  from  a  mixture 
of  olivin  and  a  rhombic  mineral  having  the  structure  of  bastite,  which 
mineral  appears  to  have  been  formed  from  diallage,  but  no  longer 
contains  lime  (Anal.  111).  The  ore  (magnetite)  is  essentially  concen- 
trated in  the  lamellar  mineral,  and  only  sparingly  present  in  the 
serpentine.  4.  Gabbro  from  the  quarries  of  Acqua  del  Prato.  5.  Dia- 
base from  Monteferrato,  near  Prato.  According  to  Giordano,  it  forms 
blocks  and  concretionary  masses  in  the  gabbro  near  the  serpentine 
which  overlies  it.  It  has  a  dark  blue-black  colour ;  is  homogeneous 
and  very  dense  ;  has  a  splintery  fracture,  the  true  structure  and  com- 
position of  diabase,  and  a  very  fine  grain.  The  narrow  felspar- 
splinters  are  in  some  parts  strongly  kaolinised,  in  others  transformed 
into  a  mass  of  confusedly  interlaced  crystals,  "  like  those  which  are 
seen  in  the  contact-rocks  of  diabase  and  gabbro,  and  gradually  pass 
into  variolites."     The  augite  which  cements  together  the  Si:)linters  of 
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plagioclase  is  partly  converted 
(Anal.  IV).  6.  In  the  clefts  of 
is  found,  though  rarely,  a  silver- 
stance,  having  a  laminar  struct 
fusible   iu   thin   laminaa ;  it  has 

VI). 

I.  II. 

Loss  bj  ignition  13-23  12  10 

SiO,     38-70  39-77 

AUOa    0-58  trace 

Fe.O.  319        l-7(> 

Cr,0,   0-39        0-36 

FeO 7  26        8-48 

CaO trace  trace 

MgO    36-44  37-33 

Na,0    —  — 

K^O —  — 

H,0 r  —  — 

99-79      99-80 

Sp.gr 2-55        2-56 

at  13°         13° 


(')  With  traces  of  NiO. 

(')  Together  with  0  29  TiO;  and  0-34  V.Oy 


into  a  substance  resembling  bastite 
the  serpentine  of  Monteferr.ito,  there 
white  to  light-greenish  talc-like  sub- 
ure,  optically  biaxial,  very  diflficultly 
the  composition   of   chlorite    (Anal. 


III. 

IV. 

V. 

VI. 

13-i»0 

1-27 

395 

— 

38-94 

51-09 

48-20 

31-79 

— 

8-24 

16-48 

16-89 

1-18 

— 

7-56 

— 

029 

trace 

trace 

trace 

8-25('; 

)    6-91 

1-04 

6-28(0 

trace 

12-75 

7-S7 

trace 

37-28 

19-38 

8-93 

32-38 

— 

— 

4-41 

— 

— 

— 

0-56 

— 

— 

— 

— 

12-72 

99-84 

99-64 

9907O 

100-06 

2-57 

2-37(«; 

1    2-85 

6° 

12"  C. 

H.  W. 

(^   Probabl.v  a  misprint. 
{*)  With  traces  of  MuO. 


Picrite-porphyry  of  Steierdorf  in  the  Bannat,  By  E.  Hussak 
(Jahrb.  f.  Min.,  18H2,  1,  Rof.,  120).— This  eruptive  rock,  described 
by  Kudernatsch  as  felsite- porphyry,  forms  a  layer  between  the  coal  and 
bituminous  lias-shale  in  the  Aniiia  shaft  at  Steierdorf,  where  it  has 
converted  the  adjacent  coal  into  coke,  and  has  likewise  altered  the 
amount  and  composition  of  the  bituminous  substances  in  the  lias- 
shale.  Small  cavities  of  the  rock,  at  most  1  mm.  in  diameter,  contain 
a  partly  yellow,  partly  brown,  waxy  substance,  which  burns  readily, 
emitting  an  aromatic  odour,  may  be  extracted  by  ether  from  the  pul- 
verised rock  to  the  amount  of  ^  per  cent.,  and  is  nearly  related  to 
ozokerite.  Moreover,  there  exudes  from  geodes  lined  with  rhombo- 
hedrons  of  calcite,  a  watery  liquid  having  a  faint  odour  of  petro- 
leum. These  hydrocarbons  are  probably  derived  from  the  neighbour- 
ing rocks.  The  eruptive  rock  itself  is  black,  has  the  aspect  of 
melaphyre,  and  contains  disseminated  crystals  of  olivin  having  a 
grey  crust  arising  from  decomposition,  and  granules  of  quartz. 
Microscopic  investigation  shows,  as  chief  constituents,  olivin,  augite, 
and  hornblende  all  well  crystallised.  Calcite  appears  as  a  product  of 
decomposition.  The  author  regards  the  rock  as  closely  allied  to  the 
picrite-porphyries  of  Moravia.  H.  W. 

Phonolite.  By  K.  F.  Fohr  (Jahrh.f.  Mm.,  1882,  1,  Ref.,  413).— 
The  author  tinds  that  all  phonolites  contain  fluorine,  which  apparently 
does  not  belong  to  the  apatite  contained  in  them.  Some  contain  cop- 
per and  antimony ;  those  of  Marienberg  near  Aussig,  also  those  of 
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the  Briixer,  Schlossberg,  and  Hohentwiel,  and  the  leucite  porphyry  of 
Olbriick,  contain  zinc  and  lead ;  in  those  of  the  Briixer  Sclilossberg 
and  of  Olbersdorf,  near  Zittau,  chromic  oxide  was  detected,  and 
more  widely  distributed,  zirconia.  The  heavy  metals  are  found  in 
that  portion  of  the  phonolites  which  is  undecomposible  by  hydro- 
chloric acid.     Cerite  metals  were  not  detected.  H.  W. 

Investigations  of  the  Greenstones.  Melaphyre.  By  T. 
Peterskn  {J.  pr.  Chem.  [2],  23,  402 — 411). — This  is  an  account  of  an 
examination  of  specimens  of  melaphyre,  taken  from  a  vein  in  the 
Gran  Mulatto,  N.E.  of  Predazzo,  in  the  Fassathal. 

1.  Porphyritic  Melaphyre. — The  ground-mass  of  this  stone  is  a  dark 
bluish-grey ;  it  contains  particles  of  magnetic  oxide  of  iron,  felspar, 
augite,  olivine,  small  quantities  of  titanic  iron  ore,  and  probably 
apatite.  The  stone  has  a  splintery  uneven  fracture  ;  in  powder  it  is 
a  greenish-grey,  becoming  light  brown  after  ignition.  Sp.  gr.  2793 
at  17°. 

2.  Bioritlc  Melaphyre. — The  sp.  gr.  of  this  more  compact  melaphyre 
is  2"904  at  17° ;  in  a  state  of  powder  it  is  greenish-grey ;  in  massive 
state  it  is  blackish-grey. 

The  following  table  contains  the  results  of  the  analysis  of  the 
above : — 

Soluble  in  Hydro-  Insoluble  in 

chloric  Acid.  Hydrocliloric  Acid.  Total. 

( ' \      t " ^        ( ' \ 

I.  II.  I.  II.  I.  II. 

Silica 17-64  18-27  37-38  33-14  55-02  51-41 

Titanic  oxide 0-40  0-64  —  —  0-40  0-64 

Alumina     12-07  12-31  9-65  7-05  21-72  19-.36 

Ferric  oxide 2-29  4-28  —  —  2-29  4-28 

Ferrous  oxide    ..  3-29  5-35  1-24  1-28  4-53  6-64 

Lime 4-30  4-75  2-47  2-68  Q-17  7-43 

Magnesia 1-14  1-78  0-69  108  1-83  2-86 

Soda 0-51  1-11  2-21  1-59  2-72  2-70 

Potash   0-66  0-89  2-75  0-92  341  1-81 

Water    040  0-39  —  —  0-40  0-39 

Phosphoric  acid .  0-37  0-42  —  —  037  ,    042 

43-07      50-19       56-39      47-74      99-46       97-93 

Traces  of  manganese,  copper,  barium,  carbonates,  chlorides,  and 
sulphides  were  also  found  in  each. 

The  author  also  gives  the  following  analysis  of  plagioclase  crystals 
separated  from  the  melaphyre,  which  contains  hornblende  crystals, 
and  is  found  on  the  south  of  the  Monto  Mulatto.  These  plagioclase 
crystals  have  been  studied  by  v.  Rath,  who  regarded  them  as  andesin 
(Fogg.  Ann.,  144,  242).  The  author  finds  that  acetic  acid  extracts 
calcium  carbonate  and  apatite  from  apparently  pure  crystals,  and  hence 
the  calcium  will  be  a  little  too  high.  The  author  finds  more  silica 
than  given  by  v.  Rath,  and  is  inclined  to  regard  these  crystals  as 
belonging  to  the  oligoclase  class.     The  sp.  gr.  is  2674. 
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Water  and 

Silica. 

Alumina. 

Lime. 

Magnesia. 

Soda. 

Potash. 

Carbon  Dioxide. 

62-84 

23  53 

5-50 

trace 

7-06 

115 

trace.s 
P.  P.  B. 

Analysis  of  the  Deposit  from  the  Waters  of  Schinznach. 
By  Obehlin  and  Schlagdkniiaui'KKN  (./.  Fharm.  Ch'nn.  [5],  5,  3GU — 
364). — The  deposit  from  these  waters  occurs  as  brittle  plates,  having 
the  colour  of  crude  sulphur,  mixed  with  fragments  of  dark  coloured 
wood.  According  to  JJanhof  it  consists  chiefly  of  magnesium  and 
calcium  carbonate,  together  with  small  quantities  of  calcium  sulphate 
and  sulphur. 

The  authors'  results  differ  materially  from  Banhof's,  since  they 
prove  the  presence  of  free  sulphuric  acid,  and  this  makes  the  presence 
of  carbonates  impossible  ;  the  deposit,  therefore,  is  not  identical  with 
that  examined  by  Banhof,  After  extraction  with  carbon  bisulphide, 
the  residue  gave  the  following  results  : — 

CaSO^.      Fe-A-        MgO.  KjO.         NajO.         SOj.         Fo.,03- 

5-4433    0-2250    0-0170    0-0009    0-0545     3-9844    0-4500  =  10-1751 

On  treating  the  deposit  with  boiling  water,  the  solution  gave  the 
following  results  : — 

CaSO^.       FeSO^.      MgS04.      K2SO4.      NaJSO^.        SO3.  FejOj. 

1-4515    0-2110    0-0135     0-0013    00333    1-0625     01200  =  2-8931 

012  ferric  oxide  per  100  parts  of  total  residue  was  extracted  by 
nitric  acid  from  the  residue  left  after  treatment  with  hot  water. 

Besides  the  above  substances,  the  authors  detected  the  presence  of 
arsenic  in  these  deposits.  L.  T.  O'S. 


Organic    Chemistry. 


Action  of  Potassium  Sulphide  on  Chloroform.  By  W.  W,  J. 
NicOL  (Proc.  Roy.  Soc.  Ediii.,  10,  425). — Unlike  the  compound  pre- 
pared by  Pfannkueh  (this  Journal,  1873,  363),  the  action  of  potassium 
sulphide  on  chloroform  is  to  produce  potassium  sulphydrate  and 
potassium  thioformate  (KHCOS),  which  is  converted  into  the  formate 
by  mercuric  oxide.     The  free  acid  could  not  be  prepared. 

E.  W.  P. 

Trichloropropane ;    /9-Chloropropylidene   Chloride.      By    P. 

Y,  RoMBURGU  (Bull.  Soc.  Cliini.  [2J,  37,  98—103). — That  portion  of 
the  product  of  the  action  of  phosphorus  pentachloride  on  acrolein 
(this  vol.,  p.  376)  which  boiled  above  120°  was  fractionated,  and 
the  fractions  passing  over  between  120°  and  140'^,  and  140°  and  150^, 
were  treated  with  chlorine   and   again  fractionated.     In   this  way  a 
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trichloropropane,  C3H5CI3,  is  obtained;  b.  p.  146 — 148°;  sp.  gr.  at  15°  = 
1"362  ;  vapour-density,  4'95.  It  exerts  no  action  on  polarised  light. 
Heated  with  potash,  it  is  attacked  with  some  difficulty,  yielding  allyli- 
dene  chloride,  b.  p.  85°,  and  a  small  quantity  of  /3-elilorallyl  chloride. 
It  is  therefore  CHCI2.CH2.CH2CI,  or  li-chloropropylidene  chloride,  the 
hitherto  unknown  isomeride  of  trichlorhydrin. 

Geuther  has  stated  that  acrolein  hydrochloride,  when  heated  with 
phosphorus  pentachloride,  yields  ordinary  trichlorhydrin,  but  the 
author  finds  that  this  reaction  yields  the  y3-chloropropylidene  chloride 
previously  described,  thus  confirming  Krestownikoff''s  supposition  that 
acrolein  hydrochloride  is  /3-chloropropionic  aldehyde.  C.  H.  B. 

Normal  Cyanic  Acid,  N !  C.OH,  and  its  Derivatives.  By  E. 
Mulder  (Ber.,  15.  69 — 71). — The  author's  results  as  regards  the 
metallic  salts  of  this  acid  confirm  those  of  Bannow  (ibid.,  4,  254 ;  13, 
226).  By  the  action  of  cyanogen  on  sodium  cyanimide,  a  dark  coloured 
mass  is  obtained,  whilst  cyanogen  does  not  react  with  cyanaraide 
itself.  A  body,  NiC.OEt,  crystallising  in  prisms  (m.  p.  29°)  and 
decomposed  by  potash  with  formation  of  cyanuric  acid,  is  obtained 
along  with  some  liquid  product,  when  cyanogen  bromide  is  added  to 
bodium  ethylate,  both  in  ethereal  solution.  D.  A.  L. 

Symmetrical  Dichlorethyl  Oxide.  By  Hanriot  (Ann.  Ghim. 
PJujs.  [5],  25,  219 — 225). — Aldehyde  reacts  with  acetic  chloride  and 
acetic  anhydride  to  form  compounds  which  may  be  considered  to  be 
ethereal  salts  of  ethylidene  glycol ;  but  this  latter  substance  has 
never  been  isolated,  for  both  the  glycol  itself  and  its  derivatives  readily 
give  up  a  molecule  of  water,  with  formation  of  aldehyde  derivatives. 

By  passing  a  slow  cuiTent  of  dry  hydrochloric  acid  through  well 
cooled  aldehyde,  and  distilling  the  product  immediately  in  a  vacuum, 
a  liquid  is  obtained  (b.  p.  25 — 30°,  at  pressure  of  1  cm.  mercury)  of 
the  composition  CHMe(OH)Cl,  and  is  the  mono-chlorhydrin  of  ethy- 
lidene glycol.  It  is  quickly  decomposed  into  water  and  symmetrical 
dichlorethyl  oxide,  2CHMe(0H)Cl  -  OH^  =  CHMeCl.O.CHMeCl. 
But  this  reaction  is  best  effected  by  saturating  aldehyde  with  excess  of 
hydrochloric  acid,  when  besides  dichlorethyl  oxide  other  condensation 
products  are  formed.  Dichlorethyl  oxide  is  a  heavy  liquid  (b.  p.  52° 
under  4  cm.  of  mercury)  ;  it  is  very  stable  when  pure,  but  is  rapidly 
decomposed  if  contaminated  with  but  small  quantities  of  water  and 
hydrochloric  acid.  It  is  not  attacked  by  boiling  water,  but  is  attacked 
readily  by  potash.  Its  constitution  was  ascertained  from  its  reactions 
with  zinc-ethyl,  sodium  ethylate,  and  ammonia.  Zinc-ethyl  forms  a 
secondary  butyl  oxide,  CHMeEt.O.CHMeEt  (b.  p.  123°)  ;  sodium  ethy- 
late  replaces  one  of  the  chlorine-atoms  by  the  grouping  ethoxide,  pro- 
ducing a  compound  of  formula  CHMeCl.O.CHMe.OEt,  a  colourless, 
stable  liquid  (b.  p.  146°)  ;  ammonia  replaces  both  the  chlorine-atoms, 
to  give  the  hydrochloride  of  an  anhydride  of  aldehyde-ammonia, 
CHMe(NH2)O.CHMe(NH2),2HCl.  This  substance  forms  colourless 
crystals,  which  effloresce  rapidly  in  the  air,  and  give  off  hydrochloric 
acid  ;  aniline  and  toluidine  form  analogous  compounds. 

Y.  H.  V. 
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Gum  Arabic.  By  H.  Kiluni  (Tier.,  15,  34— 37).— This  is  a  reply 
to  Claesson  (Abstr.,  1881,  795 — 796),  who  disputed  the  facts  of  a 
previous  paper  by  the  author  (ibid.,  24.3),  stating  that  arabinose  is  not 
identical  with  lactose,  and  that  only  those  specimens  of  gum  arabic 
which  yield  very  little  or  no  mucic  acid  on  oxidati(m  with  nitric  acid, 
contain  arabinose.  The  author  has  examined  several  specimens  of 
gum  arabic,  including  one  from  Claesson  containing  arabinose.  The 
mucic  acid  is  estimated  in  the  following  manner: — Vb — 2  grams 
of  powdered  gum  are  digested  at  60°  with  three  times  the  weight  of 
nitric  acid,  sp.  gr.  1'2,  until  the  whole  becomes  one  solid  mass  satu- 
rated with  the  liquid.  To  this  is  added  a  like  quantity  of  nitric  acid, 
and  it  is  then  brought  on  to  a  weighed  filter.  The  residue  on  the 
filter  is  waslied  thoroughly,  and  then  dried  at  100"  and  weighed.  The 
filtrate  and  washings  are  mixed,  evaporated  down,  oxidised  with  nitric 
acid,  &c.,  as  above.  A  third  oxidation  genei-ally  yields  only  a  trace  of 
mucic  acid.  The  results  of  the  analyses,  &c.,  are  tabulated  in  the 
annexed  table  : — 


Mucic 

Name. 

Description. 

acid  per 
cent,  in 

Rota- 
tion. 

air-dried 

gum. 

1.  East  Indian  gum 

Mostly  topaz -coloured  pieces,  some  yel- 
low, with  pores,  a  very  few  colourless 
long  pieces  ;  only  a  few  large  lumps 

14-3 

Bight 

2.  Mogadore   gum 

Chiefly    yellow    and    red    middle-sized 
pieces  mixed  with  smaller  and  colour- 
less ;    contained   a   quantity   of    im- 
purities, dust,  &c. 

14-6 

» 

3.  Cliiesson's    gum 

Small   pieces,  partly   colourless,   partly 
yellow 

19-5 

» 

4.  Gum  arabic,  Su- 

Unequal,  colourless,  yellow,   and   deep 

21-5 

,, 

akin 

red  coloured  i)ieoes,  some  long,  pale 
yellow,  and  partly  o|>aque 

5.  Gum        arabic, 

Almost  colotirless,  mostly  small  angular 

20-7 

>l 

elect.  I 

pieces,    evidently   fragments    of    the 
large   round    lumps   full    of    cracks, 
wliich  are  present 

6.  Gum      Senegal, 

Very    large    bright-yellow    transparent 

21-0 

Left 

baa  du  fleuve 

lumps,    with    hirge    air-bubbles    and 
nodular  projections  on  tlie  surface 

7.  Arabic  acid  .... 

Prepared   from   iBPTO-rotatory    gum    by 

a.  23  -9 

91 

Neubauer's  method,  and  from  which 

b.  24  -4 

the  author  first  obtained  lactose 

8.  Gum        arabic, 

Externally  like  5 

23-9 

elect.  0 

>> 

9.  Gum         arabic, 

Lumps  larger  than  5,  yery  equal  in  size, 

24  0 

)} 

nat.     Ill,    best 

yellowish,  opaque,  full  of  cracks 

natural       Cor- 

dofan  gum 

10.  Australian  gum 

Large  red-brown  hemispherical  pieces,  or 
stalactites  with  a  flat  side 

38-3 

99 
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The  above  method  is  frequently  employed  to  determine  if  the  sugar 
from  gum  contains  lactose,  and  in  what  quantity.  Lactose  both  from 
milk-sugar  and  from  gum  yields  in  one  oxidation  between  60 — 70  per 
cent,  mucic  acid.  The  method  is  also  useful  for  the  quantitative  in- 
vestigation of  the  changes  which  gums  undergo  by  treatment  with  dilute 
sulphuric  acid.  The  author  has  observed  a  small  quantity  of  a  sugar 
other  than  lactose,  in  Claesson's  gum.  If  this  is  the  arabinose,  he 
cannot  understand  how  Scheibler  has  obtained  it  without  lactose.  He 
tried  an  experiment  with  dilute  sulphuric  acid  and  gum  at  lOO'',  and 
even  then  obtained  lactose.  D.  A.  L. 

Note  on  a  Crystalline  Compound  formed  in  Water  contain- 
ing  Hydrogen  Sulphide  and  Mercaptan.  By  J.  A.  Blaikie  {Froc. 
Hoy.  Soc.  Edin.,  10,  87 — 89). — During  the  preparation  of  mercaptan 
from  ethyl  sulphate  and  potassium  sulphydrate,  crystals  were  formed 
in  the  receiver;  these  crystals  were  also  formed  when  mercaptan  was 
poured  into  sulphuretted  hydrogen  water  at  0° ;  also  when  sul- 
phuretted hydrogen  was  passed  into  water  saturated  with  mercaptan, 
crystallisation  occurred  in  a  few  minutes,  and  a  large  amount  of  sul- 
phuretted hydrogen  was  absorbed.  These  crystals,  which  seem  to 
consist  of  90  per  cent,  water,  with  mercaptan  and  sulphuretted  hydro- 
gen, melt  in  the  mother-liquor  above  3°,  but  at  0°  when  dried ; 
their  specific  gravity  is  above  that  of  the  mother-liquor  and  of  ice, 
and  they  are  soluble  in  alcohol  at  —10",  with  evolution  of  a  little 
sulphuretted  hydrogen.  E.  W.  P. 

Method  of  Preparing  Methylamine.  By  R.  M.  Morrison 
{Proc.  Roij.  Soc.  Edin.,  10,  275). — Dry  methylammonium  sulphate 
is  heated  in  sealed  tubes  at  BOO"",  when  the  whole  is  converted  into 
methylamine  sulphate.  The  salt  so  formed  is  distilled  with  potash, 
and  the  gas  evolved  is  collected  in  hydrochloric  acid^  from  which  it 
may  be  separated  by  lime.  B.  W.  P. 

Action  of  Heat  on  the  Salts  of  Trimethylsulphine.    By  A. 

Crum  Brown  and  J.  A.  Blaikie  {Proc.  Bui/.  Soc.  Edin  ,  10,  53 — 55  ; 
and  253). — The  acetate,  which  will  not  crystallise  when  heated,  is 
decomposed  into  water,  methyl  sulphide,  and  methyl  acetate;  the  last 
two  distil  over  together  at  45 — 50°,  and  cannot  be  separated  by 
distillation,  but  a  separation  may  be  effected  by  means  of  mercury 
chloride. 

At  110°  the  thick  aqueous  solution  of  the  benzoate  yields  methyl 
sulphide  and  methyl  benzoate.  The  dithionate  at  120°  loses  its  mole- 
cule of  crystalline  water,  and  at  220°  sulphurous  anhydride  is  given 
off;  continued  heating  at  this  temperature  removes  methyl  sulphide, 
methylsulphate  of  trimethylsulphine,  MeS04.Me3S  remaining. 

The  carbonate  crystallising  in  hygroscopic  alkaline  prisms  at  100°, 
yields  water,  methyl  sulphide,  and  carbonic  anhydride.  Heated  in 
sealed  tubes  at  100",  carbonic  anhydride  is  produced,  together  with 
methyl  sulphide,  water,  and  methyl  alcohol. 

The  metaphosphate,  which  does  not  crystallise,  gives  off  methyl 
sulphide,  and  the  resulting  product  is  at  the  same  time  decomposed, 
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leaving  free  metaphosphoric  acid.  Trimethylsulphine  feiTocyanide 
appears  as  pale  green  transparent  plates,  which  over  sulphnric  acid 
lose  18  mols.  HjO.  At  220*"  hydrocyanic  acid,  methyl  sulphide,  Ac, 
are  given  ofF.  The  ferricyanide  acts  similarly  to  the  ferrocyauide,  and 
loses  15  mols.  H,0.  E.  W.  P. 

Trimethylsulphine  Salts.  By  A.  Crum  Brown  and  J.  A. 
Blaikie  (./.  j)r.  Cliem.  [2],  23,  S[)6— 401).— Trimethybulphine  thio- 
sulphate  (MeaS)2S203  +  H^jO,  is  formed  in  the  oxidation  of  trimethyl- 
sulphine sulpliydrate  by  exposure  to  the  air.  It  is  a  deliquescent  salt, 
crystallising  from  alcohol  in  long,  transparent  quadratic  prisms.  Ex- 
posed over  phosphorus  pentoxide  it  loses  1  mol.  H^O,  and  when  heated 
to  135°  it  is  resolved  into  methyl  sulphide  and  trimethylsulphine 
methyl  thiosulphate,  thus: — 

(MeaS).S,03  =  Me.S  +  ^f  }  S,0,. 

Trimethylsulphine  sulphite  (Me3S)jSOs,  is  obtained  by  adding  to  a 
portion  of  raethylsulphino  hydroxide  8aturat,ed  with  sulphurous  anhy- 
dride an  equal  amount  of  the  sulphine  hydroxide.  It  is  a  crystalline 
salt,  and  has  an  alkaline  reaction  ;  potassium  iodide  converts  it  into 
trimethylsulphine  iodulo  and  potassium  methyl  sulphate.  It  is 
resolved  by  heat  into  methyl  sulphide  and  trimethylsulphine  methyl 
sulphonate,  thus : — 

(Me,S),SO,  =  Me.S  -I-  55e!?>S03. 

TrimethylsulpJdne  oxalate  (Me3S)2C204  -|-  HjO,  is  obtained  by  the 
action  of  silver  oxalate  on  trimethylsulphine  iodide ;  it  forms  large 
deliquescent  tablets,  containing  1  mol.  HoO.  Heated  to  110°,  it  loses 
the  water  of  crystallisation,  and  at  146°  is  resolved  into  methyl  sul- 
phide and  methyl  oxalate. 

Trimethylsulphine  dithionate  (Me^S^'sSiOe  +  HoO,  is  obtained  by 
neutralising  dithionic  acid  with  trimethylsulphine  hydroxide;  it  forms 
cube-like  crystals,  non-deliquescent,  and  insoluble  in  alcohol.  At  120°, 
it  loses  water,  and  at  220°,  it  is  resolved  into  sulphurous  anhydride, 
methyl  sulphide,  and  trimethylsulphine  methyl  sulphate  and  water, 
thus : — 

(Me3S)2S206  +  HjO  =  HjO  +  Me^S  +  Me3S.SO4.Me. 

The  authors  have  also  prepared  the  acetate,  benzoate,  and  carbo- 
nate by  the  action  of  trimethylsulphine  iodide  on  the  corresponding 
silver  salts. 

These  salts  are  extremely  soluble  in  water.  A  solution  of  trimethyl- 
sulphine sulphide  has  been  obtained  by  saturating  a  solution  of  tri- 
methylsulphine hydroxide  with  hydrogen  sulphide,  and  then  adding 
to  this  an  equal  amount  of  the  hydroxide.  On  concentration,  even 
in  the  cold,  tbis  solution  decomposes  into  methyl  sulphide. 

P.  P.  B. 

Constitution  of  Guaial.  By  J.  Hebztg  {Monatsh.  Chem.,  3, 
118 — 125). — This  compound  (commonly  called  guaiol)  is  one  of  the 
products  of  the  dry  distillation  of  guaiacum  (p.  212  of  this  volume). 
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It  is  never  obtained  quite  coloarless,  but  always  leaves  on  distillation 
a  small  quantity  of  brown  residue  having  a  higher  boiling  point. 
When  freed,  as  far  as  possible,  from  this  substance,  it  boils  at  118 — 
121°.  Contrary  to  the  statement  of  some  chemists  who  have  worked 
upon  it,  guaial  forms  with  a  strong  solution  of  hydrogen-sodium  sulphite 
(sp.  gr.  1'3),  a  crystalline  compound  from  which  it  cannot  be  re- 
covered by  the  action  of  sodium  carbonate,  resembling  in  this  respect 
the  unsaturated  aldehydes,  acrolein  and  crotonic  aldehyde.  It  further 
exhibits  the  character  of  an  aldehyde  in  reducing  silver-salts,  and  in 
oxidising  when  exposed  to  the  air  or  treated  with  mercuric  oxide,  being 
thereby  converted  into  tiglic  or  methylcrotonic  acid.  Hence  guaial 
consists  of  tiglic  aldehyde,  CH3.CH !  CMe.COH  (Gerhardt  re- 
garded it  as  the  isomeric  compound  angelic  aldehyde),  and  is  identical 
with  that  which  Lieben  and  Zeisel  obtained  (1881,  Abstr.,  710)  as  a 
condensation-product  of  acetic  and  propionic  aldehydes  :  C2H4O  + 
CsHeO  -  H,0  =  CeHfiO. 

By  reduction  with  iron  and  acetic  acid,  it  yields,  like  other  alde- 
hydes of  the  same  series:  (1.)  A  saturated  aldehyde,  viz.,  valeral, 
CjHioO  (b.  p.  DO — 92°).  (2.)  A  mixture  of  a  saturated  and  an  un- 
saturated alcohol  (boiling  at  125 — 1-6°),  and  a  saturated  alcohol,  viz., 
amyl  alcohol,  boiling  at  125 — 126°.  (3.)  A  pentenyl  alcohol, 
0569(01!);,.  The  same  products  were  obtained  by  Lieben  and  Zeisel 
from  their  synthetically  formed  tiglic  aldehyde. 

Amongst  the  constituents  of  guaiacum,  there  are  only  three,  viz., 
guaiaretic,  guaiacylic  and  guaiaconic  acids,  which  can  be  regarded  as 
sources  of  guaial.  The  first  of  these,  however,  yields  by  dry  distilla- 
tion only  guaicol  and  pyroguaiacin,  no  guaial ;  the  second,  on  the  other 
hand,  is  completely  resolved  according  to  Deville  (Conipt.  rend.,  19, 
137)  into  carbonic  anhydride  and  guaial ;  but  the  amount  of  guaiacylic 
acid  contained  in  the  resin  is  much  too  small  to  account  for  the  quan- 
tity of  guaial  resulting  from  its  dry  distillation.  It  seems,  therefore, 
most  probable  that  the  chief  source  of  the  guaial  is  the  guaiaconic 
acid,  in  which  it  exists  ready  formed.  In  fact,  when  tliis  acid  is 
heated  at  170 — 180°  in  a  sealed  tube  with  hydrochloric  acid  saturated 
at  0°,  methyl  chloride  escapes  on  opening  the  tube,  and  the  contents 
yield  to  ether  a  body  which,  from  its  iron- reaction,  its  melting  point, 
and  other  properties,  appears  to  be  catechol.  H.   W. 

Note  on  Popoff' s  Law  of  the  Oxidation  of  Ketones.     By  E. 

Wagner  {Jour.  Kuss.  Chem.  Sac.,  1882,  113). — According  to  one  of 
PopoU 's  laws,  "  On  oxidising  ketones  in  which  both  carbon-atoms  in 
the  neighbourhood  of  the  carbonyl-group  contain  the  same  quantity 
of  hydrogen-atoms,  i.e.,  in  which  the  radicals  are  of  the  same  (or  a 
slightly  different)  constitution,  but  not  equally  large,  that  carbon-atom 
is  oxidised  whi^h  belongs  to  the  larger  alcohol-radical,  the  carbonyl- 
group'remaiuing  alvYays  with  the  smaller  alcohol-radical." 

This  thesis  hag  been  deduged  from  one  experiment  on'y?  made  by 
Popoff  himself,  and  later  on  confirmed  by  Volker  {Sitzunysber.  Wiener 
./l/i'acZem/e, *73  f2],  335;  note  by  the  Abstractor),  who  on  oxidising 
eth;fl-propyl  ketone,  obtained  propionic  acid. 

This  is  contradicted  by  the  author's  experiments,  who  on  oxidising 
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the  latter  ketone  obtained  butyric  and  acetic  acids,  and  no  propionic 
acid. 

In  the  same  manner  cthyl-isobutyl  ketone  yields  isovaleric  and 
acetic  acids.  In  these  two  cases  the  carbonyl  remains  with  the  larger 
alcohol-radical,  in  contradiction  to  PopofE's  law.  The  author  is  now 
investi(>:atiticr  the  oxidation  of  ethyl-hexyl  (norm.),  propyl-isobutyl, 
and  propyl- hexyl  (norm.)  ketones.  B.  B. 

Researches  on  the  Determination  of  the  Chemical  Value  of 
the  Constituents  of  Organic  Acids.  By  N.  Mknschutkin  {Jtmr. 
Jiuss.  Client .  <S'oc.,  1882,  114 — 124). — In  two  former  papers  the  author 
explained  the  methods  of  determining  the  reaction  value  of  organic 
bodies,  especially  of  alcohols  in  the  formation  of  ethereal  salts. 

The  object  of  the  present  investigation  is  to  determine  tlie  reaction 
value  of  organic  acids.  The  monobasic  organic  acids  R.COOH  are 
made  up  of  two  components  :  the  constnid  COOH  and  the  variable  R. 
The  author  starts  from  formic  acid,  H.COOii,  in  which  the  H-atom 
may  be  replaced  by  primary,  secondary,  or  tertiary  alcohol-radicals. 

The  values  of  etheritication  of  this  acid  are  taken  as  a  standard  for 
comparison,  the  velocity  as  well  as  the  limit  of  etherification  being  = 
100.  By  taking  the  etherification  values  of  the  other  acids,  and  com- 
paring them  with  that  of  formic  acid,  the  chemical  value  of  the 
difierent  variable  constituents  of  the  acids  may  be  measured  by  the 
number  of  molecules  of  the  ethereal  salts  formed. 

(I.)  Prhnari/  Monobasic  Acids. — The  constant  constituent  of  the 
acids  represents  the  capability  of  the  acids  for  combination.  The 
numerical  values  refer  to  the  above-mentioned  standard  of  etherifica- 
tion. The  following  numbers  may  serve  as  an  example  of  the  values 
in  the  isobutylic  system  : — 

Coefficients 
of  combination. 


Series.                                                                               Velocity.  Limit. 

C„H,„02 :  Formic  acid,  CH.O.,    lOUO  lOO  0 

Acetic      „      aH^O, 71-9  1048 

Propionic  acid,  CaH^O, 667  106-9 

N.  butyric   „     C4H8O2 539  108-2 

N.  caproic  „      CeH.jOz 53-6  108-7 

N.  caprylic  acid,  CsHieOj 500  110-3 

C„H,„_,0.  H>drosoi-bic   „     CeHioOo 69-7  110-4 

C„H2„_«0.,   Piienylacetic  „     CgUnO.,    791  11.50 

Phenylpropionic  acid,  C9H11O2 . .  652  1121 

Very  nearly  the  same  values  are  obtaino'd  m  the  ethylic  syF.tem,  so 
that  the  nature  of  the  alcohol  does  not  seein  to  have  any  influence. 
The  velocities  of  the  saturated  acids  are  larger  than  those  of  the  coi-- 
responding  uusatui-ated  acids^  • 

In  order  to  find  the  chemical  valne  of  the  constant  .constituents  of 
primary  monobasic  acids,  the  above  fbrmuUe  and  numbers  are  com- 
pared with  those  of  formic  acid.  The  numbers  beiow  ^ive  the 
difference   of    the    number   of    molecules    of   ethereal    salts    formfid, 
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Primary  residues. 


CHsCCH^),. 
CH3(CH2)t. 
CH3(CH,>,. 
C4H7.CH2  . 
C6H5.CH2  . 


Values  of  reaction. 

(  ' ^ 

Velocity.  Limit. 

-  28-1  +    4-8 

=  CzHj     -  3:J-3  +    6-9 

=  C.H-     -  46-1  +    8-2 

=  CsHn    -  46-4  +    87 

=  CH,,    -  600  +  10-3 

=  C5H9     -  30-3  +  10-4 

=  C:H7     -  20-9  +  15-0 

=  CsHs     -  34-8  +  121 


Compared  with  formic  acid,  all  the  primary  acids  show  smaller 
velocities  and  larger  limits  of  etherifi cation.  The  less  saturated  the 
I'esidues  are  and  the  more  carbon-atoms  they  contain,  the  larger  are 
the  differences.  In  the  acids  with  an  increasing  number  of  hydrogen- 
atoms,  the  acid  properties  diminish,  because  the  limit  of  etherification 
becomes  lower,  whereas  the  reverse  is  the  case  if  the  H-atom  of 
formic  acid  is  replaced  by  hydrocarbon-residues.  This  is  due  to  the 
metallic  nature  of  hydrogen ;  as  in  the  case  of  alcohols,  the  values  of 
etherification  increase  if  the  variable  constituent  is  hydrogen. 

(II.)  Secondary  Monobasic  Acids. 

CoerTlcient 
of  combination. 

Series.  Velocity.  Limit. 

C„H2,A. .    Dimethyl-oxalic  acid,  C4HHO2 43-4  108-2 

Methyl-ethyl  oxalic  acid,  CsHioOz      303  114-8 

C„H2„_202  Crotonic  acid,  C4H6O2 19-6  112-3 

C„H2«_io02  Cinuarnic   „     CgHsOa 187  1163 

The  coefficient  of  velocity  of  the  above  acids  alone  differs  from 
those  of  primary  acids,  being  considerably  smaller  (e.7.,  comparing 
isobutyric  acid  (43-4)  with  normal  butyric  acid  (53"9).  The  values  of 
reaction  of  the  secondary  hydrocarbon  residues  RCH  are  : — 

Values  of  reaction. 

, ^ ^ 

Secondary  residues.  Velocity.  Limit. 

Me2.CH  =  C4H, -  53-0  +    8-2 

Me.Et.CH  =  C4H9 -  G4-4  +  148 

Me.CH.CH  =  C3H5 -  80-4  -f  123 

(C6H4).CH.CH  =  CsH, ....  -  81-3  +  16-3 

Isomeric  primary  and  secondary  residues  show  different  veloci- 
ties : — 

Value  of  reaction. 


Et.CHa  =  1 

Me.CH  =  / 
Me.CH.CH  =  C3H5 


C3H, 


r 

^ 

Velocity. 

Limit. 

-  46-1 

+    8-2 

-  53-0 

+    8-2 

-  80-4 

+  123 
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(III.)  Tertitiry  Monobasic  Acids. 


Coefficients 
of  combiuation. 


Series.  Velocity. 

C„Hj„02 .  •    Trimethyl-acetic  acid,  CjHwOj  ....  118 

Diraethyl-ethyl-acetic  acid,  CcHnOi  4'8 

CnH2«_202    Ethylcrotonic  aoid,  CgHioOj    ......  4*8 

C„H2„_40,    Sorbic  acid,  CaHhOi 129 

C„H2,._b02    Benzoic,,     CHgOj 13-9 

Nitrobenzoic  acid,  C7H5(NOj)02   . .  40*1 

Paratoluic         „      ChHsO^ ]07 

Cuminic            „      CioHuOj    lO'l 


Limit. 
1131 
115-4 
107-8 
116-3- 
112-9 
114-3 
1191 
118-1 


Of  all  the  acids,  these  tertiary  acids  have  the  smallest  velocities 
and  the  highest  limits  of  etherification,  the  nitro-group  showing  its 
peculiar  influence.  For  the  corresponding  tertiary  residues  we 
have  : — 

Values  of  reaction. 


r 

^ 

Velocity. 

Limit. 

-  86-5 

+   131 

-  94-4 

+  15-4 

-  95-2 

+    7-8 

-  87-1 

-f  16-3 

-  86-] 

+  12-9 

-  59-9 

+  14-3 

-  89-3. 

+  19-1 

-  89^-9 

+  181 

Mej.C  =  C4H9    

Mej.Et.C  =  CHii 

Me.CH.Et.C  =  CjH, 

(CHOC  =  C5H,    

(CjHj)C  =  CeHj    

(C5H4.N02)C  =  CeH^.NOj 
(C»H4.Me)C  =  CH, 

(C8H4.C3H7)C    =    CgHu  ... 

The  above  values  show  that  the  decrements  of  velocities  and  the 
increments  of  limits  are  the  largest  compared  with  the  corresponding 
primary  residues : — 

Values  of  reaction. 


Et.Me.CH  =  primary  C4H9 . . 

Meg.C  =  tertiary  C4H9 

Me.(CH2)4  =  primary  CsHu 
Et.Mea.C  =  tertiary  CsH,,    . . 
(CeR,)CH,  =  primary  C7H7 
(C5H4)Me.C  =  tertiary  C7H7 


f 
Velocity. 

Limit. 

-  64-4 

+  14-8 

-  86-5 

+  13-1 

-  46-4 

+    8-7 

-  94-4 

+  15-4 

-  20-9 

+  15-0 

-  89-3 

+  19-1 

As  regards  the  influence  of  the  constant  constituents  of  organic 
acids  on  the  formation  of  ethereal  salts,  the  author  shows  that  it 
depends  on  the  different  order  in  which  the  methyl-groups  are  placed, 
exactly  as  in  the  case  of  the  alcohols.  The  author  compares  the  co- 
eSicients  of  combination  for  formic,  acetic,  propionic,  dimethylacetic, 
and  trimethylacetic  acids,  and  shows  that  with  increasing  number  of 
methyl-groups  the  velocity  increases,  and  the  limit  diminishes. 

The  author  concludes  by  stating  the  chief  deductions  from  the 
above  research  as  to  the  constitution  of  the  acids. 
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(1.)  On  replacing  the  hydrogen-atom  in  formic  acid,  which  is  con- 
nected with  the  carboxyl-group  by  a  monovalent  radicle,  the  velocity 
diminishes  and  the  limit  increases. 

(2.)  The  smallest  changes  occur  when  the  remaining  affinities 
of  the  carbon-atom  which  is  linked  to  the  carboxyl-group,  are  saturated 
with  hydrogen. 

(3.)  In  the  case  of  the  formation  of  higher  primary  acids  from 
acetic  acid,  another  diminution  of  velocity  and  increase  of  limit  takes 
place.  To  1  atom  of  carbon  in  normal  saturated  acids  corresponds  an 
increase  of  10*29  of  the  mol.  weight  limit  (this  vol.,  384).  In  other 
primary  acids,  the  length  of  the  chain  of  carbon-atoms  is  only  of 
secondary  influence. 

(4.)  On  replacing  two  hydrogen  affinities  in  acetic  acid  by  the  affini- 
ties of  carbon,  another  and  more  distinct  diminution  of  velocity  and 
limit  of  etherification  takes  place,  and  this  diminution  reaches  a 
maximum  when 

(5.)  All  three  hydrogen-atoms  of  acetic  acid  are  replaced  by  mono- 
valent carbon-groups.  Here,  as  well  as  in  case  (4)  the  length  of  the 
chain  or  of  the  number  of  affinities  has  only  a  small  influence. 

B.  B. 

Halogenated  and  Hydroxyorganic  Acids.  By  E.  Erlenmeyee 
and  C.  L.  Muller  (Ber.,  15,  49 — 50). — When  the  a-^-dibroraobutyric 
acids  obtained  by  adding  bromine  to  crotonic  acid  are  treated  with 
alcoholic  potash,  tliey  behave  differently  to  the  a-y3-dibromopropionic 
acid,  for  only  one-tenth  part  of  the  molecules  of  the  a-((3-dibromo- 
butyric  acid  lose  S-bromine  and  a-hydrogen  ;  whilst  nine-tenths  give 
up  a-bromine  and  jS-hydrogen,  thus  producing  by  the  j(3-methylation  of 
the  a-/3-dibromopropionic  acid  chiefly  ^-brominated  unsaturated  acids, 
and  only  small  quantities  of  a-compounds. 

As  the  potassium  salt  of  the  latter  is  very  sparingly  soluble  in  cold 
absolute  alcohol,  whilst  the  two  can  be  readily  separated,  that  of  the 
former  is  easily  soluble.  a-Bromocrotonic  acid  is  also  formed  when 
a-dibromobutyric  acid,  prepared  by  brominating  a-monobromobutyric 
acid,  is  either  heated  with  water  in  sealed  tubes  at  110 — 120°,  or  boiled 
with  baryta- water,  or  digested  on  a  water -bath  with  water  and  silver  car- 
bonate. It  is  accompanied  by  a  syrupy  acid,  smelling  like  pyruvic  acid. 
By  warming  a-/3-dibromobutyric  acid  with  potassium  iodide  solution, 
iodine  is  set  free  and  crotonic  acid  is  formed.  When  a-S-dibromo- 
butyric  acid  is  mixed  with  10  parts  of  water  and  half  the  molecular 
weight  of  sodium  carbonate  and  distilled,  propaldehyde  and  a  large 
quantity  of  a-bromopropylene,  MeCHlCHBr  (which  combines  with 
bromine  to  form  MeCHBr.CHBr2)  pass  over,  whilst  a  solution  of 
bromhydroxybutyric  acid  remains  in  the  retort.  This  acid  may  be  ex- 
tracted with  ether,  and,  on  evaporation,  is  left  as  a  syrup.  Calcium 
bromhydi'oxybutyrate,  (C4H6Br03)2Ca,  crystallises  in  slender  needles. 
On  treating  crotonic  acid  with  hypochlorous  acid,  a  syrupy  acid 
is  obtained,  yielding  a  crystalline  calcium  salt,  (04H6C103)2Ca.  By 
decomposing  this  salt,  the  acid  can  be  got  in  wavellite-like  crystals 
(m.  p.  53 — 56"),  easily  soluble  in  alcohol,  ether,  and  chloroform, 
sparingly  soluble  in  carbon  bisulphide  and  light  petroleum. 
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Normal  a-Amidovaleric  Acid.  By  V.  Justin  (Bull.  Soe.  Chim. 
[2],  37,  3 — 4). — Valeric  acid  is  converted  into  the  bromo-derivative, 
and  the  latter  is  heated  with  concentrated  aqueous  ammonia  in  sealed 
tubes  at  130°  for  six  hours.  The  product  is  then  heated  with  lead 
hydroxide,  filtered,  the  excess  of  lead  removed  by  hydrogen  sulphide, 
the  solution  evaporated,  and  the  crystals  purified  by  washing  with 
alcohol  and  ether,  and  finally  crystallising  from  alcohol.  Normal 
a-aniicJovaleric  acid,  C6H11NO2,  thus  obtained,  forms  long  colourless 
prismatic  needles,  whit/C  when  dry,  very  soluble  in  water,  slightly 
soluble  in  alcohol,  and  almost  insoluble  in  ether.  It  sublimes  without 
melting.  C.  H.  B. 

Propyl-derivatives  and  Decomposition -products  of  Ethylic 
Acetoacetate.  By  B.  S.  Bukton  {Aiucr.  Chcm.  ,/.,  3,  3'^.')— ;{9o). — 
Ethylic  propylacetoacetate,  CsHigOa  =  Me.CO.CflPr^.COOEt,  pre- 
pared, according  to  Conrad  and  Limprich's  process  (Abstr.,  1878,  781), 
by  adding  ethylic  acetoacetate  (1527  g.)  and  propyl  iodide  (206  g.) 
to  a  solution  of  7  g.  sodium  in  270  g.  absolute  alcohol,  is  a  clear 
limpid  fragi'ant  liquid,  having  a  density  of  0*981  at  0°  compared  with 
water  at  4°,  and  boiling  at  205 — 2lO°.  Ethylic  dipropylacetoacetate, 
CuHsjOs  =  Me.C0.CPr"2.C00Et,  resorablos  the  preceding  in  appear- 
ance and  odour,  has  a  density  of  0"585  at  0°  (compared  with  water  at 
4°),  and  boils  at  235—23(3". 

Saponification  of  the  Ethers  above  described.  —  The  researches  of 
Geuther  and  of  Frankland  and  Duppa  have  shown  that  the  ethylic 
ethers  of  acetoacetic  acid  and  its  alkyl-derivatives  are  resolved  by  the 
action  of  alkalis  into  carbonic  acid,  ethyl  alcohol,  and  a  ketone, 
according  to  the  following  general  equation,  in  which  X  and  Y  denote 
alcohol-radicles  or  alky  Is  : — 

Me.CO.C(XY).COOEt  +  2K0H  =  CO3K2  4-  EtOH 

-I-  Me.CO.C(XY)H. ...  (1) 

and  it  has  been  further  shown  by  Wislicenns  that  this  reaction  is 
accompanied  by  another,  resulting  in  the  formation  of  acetic  acid  or 
an  alkyl-derivative  thereof,  according  to  the  equation — 

Me.CO.C,:XY).COOEt  +  2K0H  =  CH3.COOK 

+  EtOH  +  C(XY)H.COOK. ...  (2) 

The  relative  amounts  of  ketone  and  organic  acid  thus  formed  depend, 
not  only  on  the  substituted  radicle,  but  also  on  the  concentration  of 
the  alkali  employed,  the  amount  of  the  ketonic  ether  split  up  into  two 
molecules  of  organic  acid  (eq.  2)  being  greater  as  the  alkali  used  is 
more  concentrated,  whereas  the  quantities  of  carbonic  acid  and  ketone 
produced  (eq.  1)  are  greater  as  the  alkali  is  more  dilute.  The  fol- 
lowing table  exhibits  a  comparison  of  the  decomposition-products  of 
the  ethylic  ethers  of  mono-  and  di-propylacetoacetic  acid  with  those  of 
the  methyl-  and  ethyl-derivatives,  as  given  by  Wislicenns  {Annalen, 
190,  280)  :— 
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Methjl. 

Ethyl. 

Propyl. 

Dimethyl. 

Diethyl. 

Dipropyl. 

With  10  per  cent. 

KOH  sol. 
Ketone  and  COj. . 
Organic  salts  .... 

With  20  per  cent. 

KOH  sol. 
Ketone  and  COj. . 
Organic  salts  .... 

86-28 
13-70 

68-16 
31-30 

91-52 
8-75 

73-44 
23-75 

71-68 
25-78 

55-16 
44-41 

91-73 
7-46 

80-02 
19-96 

54-15 
42-50 

30-86 
69-46 

34-24 
58-76 

12-22 

86-69 

These  numbers  show  that  ethylic  monopropjlacetoacetate,  like  the 
other  mono-derivatives,  undergoes,  both  with  dilute  and  with  concen- 
trated potash-solution,  a  decomposition  in  which  ketone  and  carbonic 
acid  preponderate ;  whereas  ethylic  dipropylacetoacetate  yields,  both 
with  dilute  and  with  concentrated  alkali,  a  product  consisting  chiefly 
of  organic  salts,  this  mode  of  decomposition  being  especially  remark- 
able when  compared  with  that  of  the  methyl-derivative. 

Dipropylacetic  acid,  CgHisO..  =  (C3H7)2CH.COOH,  prepared  by  the 
action  of  potash  on  ethylic  dipropylacetoacetate,  is  a  colourless,  oily, 
slightly  acid  liquid,  sparingly  soluble  in  water,  and  having  the  cha- 
racteristic odour  of  the  higher  fatty  acids.  Sp.  gr.  =  0-9215  at  0"  ; 
(water  at  4°  =  1)  ;  b.  p.  219-5°.  The  sodium  salt  gives  precipitates 
with  silver,  copper,  and  lead  salts.     The  barium  salt  is  easily  soluble. 

The  ethylic  salt  is  a  colourless  limpid  liquid,  having  a  pleasant 
odour,  and  boiling  at  183°. 

The  isomeric  octoic  or  caprylic  acid,  CHMe2.(CH2)4.COOH,  which 
occurs  as  a  glyceride  in  cows'  milk  and  cocoa-nut  oil,  and  is  produced 
'  by  oxidation  of  iso-octyl  alcohol  (from  Heracleum  oil),  is  solid  at 
ordinary  temperatures,  melts  at  16 — 17°,  boils  at  235 — 237°,  and 
forms  a  sparingly  soluble  barium  salt.  Another  iso-octoic  acid, 
CHMe2(CH,)2.CliMe.COOH,  formed  by  oxidation  of  the  cor- 
responding alcohol  from  di-isobutyl,  is  an  oily  liquid,  which  boils  at 
218—^220°,  and  does  not  solidify  at  —17°.  A  fourth  iso-octoic  acid, 
CMe3.CH2.CHMe.COOH,  which  Butlerow  obtained  by  oxidation 
of  di-isobutylene,  is  also  liquid  at  ordinary  temperatures,  and  distils 
between  205°  and  218'' ;  for  the  most  part  at  215°  (Abstr.,  1878,  p. 
7^1). 

Bipropyl-acetone  or  Methyl- dipropylmetJiyl  Ketone, 

CH3.CO.CH(C3Ht)2, 

is  Contained  in  the  oily  layer  which  separates  in  the  saponification  of 
ethylic  dipropylacetoacetate,  and  may  be  purified  by  drying  with 
calcium  chloride  and  fractional  distillation.  It  is  thus  obtained  as  a 
colourless  limpid  liquid,  having  a  pleasant  ketonic  odour,  and  boiling 
at  173 — 17#'.  It  does  not  appear  to  form  a  crystallisable  compound 
with  acid  sodium  sulphite. 

Action  of  Sodium-amalgam  on  Ethylic  Dipropylacetoacetate. — This 
reaction  was  expected  to  yield  dipropyl- betahydroxy butyric  acid,  just 
as  diethyl-betahydroxybutyric  acid  is  obtained  from  ethylic  diethyl- 
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acetoacetate.  Experiment  showed,  however,  that  this  is  not  the  case, 
the  dipropyl-acid  not  being  formed,  even  when  the  free  alkali  in  the 
liquid  was  neutralised  from  time  to  time  with  sulphuric  acid.  When 
the  action  was  completed  and  the  liquid  again  neutralised,  an  oily 
liquid  separated,  which  proved  to  be  dipropjlacetone  ;  and  on  removing 
this,  the  remaining  liquid  was  found  to  contain  acetic  and  dipropyl- 
acetic  acids. 

The  remainder  of  the  paper  is  occupied  with  the  description  of  un- 
successful attempts  to  obtain  triethylacetic  acid  by  the  action  of 
phosphorus  peutachloride,  hydriodic  acid,  or  hydrobromic  acid  on  the 
sodium  salt  of  d i ethyl- be tahydroxy butyric  acid,  the  product  in  all 
cases  being  diethylacetic  acid.  H.  W. 

Meconic  Acid.  By  H.  Ost  (J.  pr.  Chem.  [2],  23,  439—443  (see 
also  this  Journal,  36,  70S).—Tnethyl  mecornUe,  CjHOsCOEtXCOORt),, 
is  obtained  by  acting  on  silver  diethyl  meconate  with  ethyl  iodide  ;  it 
crystallises  from  alcohol  in  needles  (m.  p.  61°),  and  yields  no  colora- 
tion with  ferric  chloride. 

Derivatives  of  Gomenic  Acid. — Ethyl  nitrocomenate^ 

C5H(N0:)0,(0H).C00Et, 

is  obtained  by  nitrating  ethyl  comenate  ;  it  forms  yellow  needles,  and 
yields  a  red  coloration  with  ferric  chloride.  On  reduction  with  tin  and 
hydrochloric  acid,  it  yields  amidocomenic  acid,  which  crystallises  with 
1  mol.  HjO  in  colourless  needles  ;  it  imparts  a  deep-blue  colour  to  ferric 
chloride  solutions.  When  boiled  with  baiyta-water,  it  yields  hydroxy- 
coraeuic  acid,  C6H02(OH)8COOH,  which  crystallises  with  3  mols. 
HaO  in  needles,  and  with  1  mol.  HjO  in  small  prisms.  Ammonium 
hydroxycomenate  is  sparingly  soluble  in  water ;  the  ethyl  salt  is  a 
crystalline  substance,  which,  by  ammonia,  is  converted  into  comen-* 
amide,  C5H203(OH).CONH2,  isomeric  with  comenamic  acid.  Hy- , 
droxycomenic  acid  is  also  obtained  by  boiling  bromocomenic  acid  with 
hydrochloric  or  hydrobromic  acid.  When  treated  with  bromine  and 
water,  it  yields  an  acid  having  the  formula  CjHsBrOs  +  H2O,  also 
carbonic  anhydride.  Bromopyromeconic  acid  behaves  like  bromo- 
comenic acid,  and  is  easily  converted  into  hydroxycomenic  acid, 
C5H4O4,  which,  when  treated  with  bromine  and  water,  yields  an  ackl 
CiHsBrOs  +  HoO,  and  carbonic  anhydride. 

Fyromecazonic  acid,  C5H5NO3  (loc.  cit.),  can  be  obtained  by  reducyig 
hydroxypyromecazonic  acid  with  hydriodic  acid ;  it  forms  a  diacetic 
derivative,  C5H3AC2NO3,  and  with  bromine  a  monob»omo-derivative, 
CsH^BrNOs,  the  hydi'ochloride  of  which  is  decomposed  by  water. 

Pyromecazone,  CjHsNOs,  is  obtained  by  adding  concentrated  nitric 
acid  to  an  ethereal  solution  of  pyromecazonic  acid.  It  crystallises 
from  methyl  and  ethyl  alcohols  in  colourless  needles  containing  a 
molecule  of  the  respective  alcohols ;  it  is  insoluble  in  ether,  soluble 
in  water.  Its  aqueous  solutions  give  no  coloration  with  ferric  chloride, 
and  stain  the  skin  violet.  Pyromecazone  is  also  obtained  by  acting 
on  a  solution  of  pyromecazonic  acid  in  glacial  acetic  acid,  which,  by 
further  addition  of  nitric  acid,  is  converted  into  nitro-pyroraecazone, 
CoHo(N02)N03  +  HoO.       The   aqueous   solution   of  this  compound, 
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when  heated  at  30 — 40°,  yields  carbonic  anhydride  and  nitropyro- 
mecazonic  acid,  C5H4(N02)N'03,  which  crystallises  from  water  in 
golden-yellow  leaflets,  and  gives  a  red  coloration  with  ferric  chloride. 

P.  P.  B. 

Occurrence  of  Succinic  Acid  in  an  Incrustation  on  the  Bark 
of  "Morus  Alba."  By  G.  Goldschmidt  (Monatsh.  Ghem.,  3,  13fi — 
138). — The  author  had  often  observed  on  the  stems  of  mulberry- 
trees,  both  young  and  old,  the  exudation  of  a  liquid,  which  dried  up 
to  crystalline  crusts,  especially  on  the  side  exposed  to  the  wind.  This 
liquid,  which  had  a  saline  taste,  was  found  to  consist  of  a  solution  of 
calcium  succinate,  C4H40Ca,  which,  after  several  recrystallisations  with 
the  aid  of  animal  charcoal,  melted  at  180",  and  was  converted  by  dis- 
tillation into  the  anhydride  melting  at  160°.  The  liquid  also  contained 
a  small  quantity  of  calcium  carbonate. 

The  occurrence  of  exudations  on  mulberry- trees  was  observed  long 
ago  by  Klaproth,  who  regarded  them  as  consisting  of  the  calcium  salt 
of  an  acid  which  he  called  "  Maulbeerholzsiiure,"  and  similar  observa- 
tions were  afterwards  made  by  Landerer,  Gmelin  {Handbook,  Engl. 
Ed.,  8,  109)  suggests  that  the  acid  found  by  these  chemists  was 
nothing  but  succinic  acid,  a  suggestion  which  is  corroborated  by  the 
observations  above  mentioned. 

The  occurrence  of  succinic  acid  in  the  juices  of  a  large  number  of 
herbs  has  long  been  noticed ;  but  it  has  not  hitherto  been  found  in 
liquids  exuding  from  trees  ;  and  this  circumstance,  together  with  the 
observation  that  on  all  parts  of  the  bark  where  the  exudation  oc- 
curred, a  brown  humus-like  substance  was  also  found,  induced  the 
author  to  think  that  the  succinic  acid  in  this  case,  might  perhaps  be, 
not  a  physiological  secretion,  but  the  product  of  a  pathological 
process. 

To  thi'ow  light  on  this  question,  he  submitted  the  humus-like  sub- 
stance to  the  examination  of  Prof essor  Wiesner,  who  found  it  to  consist 
of  dried  plasmodia  and  sporiferous  receptacles  of  a  myxomices,  most 
pi'obably  a  species  of  Aethalium.  The  plasmodia  of  myxomicetes  are, 
according  to  Reinke  {Studien  uber  das  Protoplasma),  very  rich  in 
mineral  substance  containing  a  large  proportion  of  lime.  Succinic 
acid  was  not  found  in  them  by  Reinke.  The  occurrence  of  the  suc- 
cinic acid  is  perhaps  due  to  a  fermentation  process,  in  consequence  of 
which  the  malic  acid  occurring  in  the  juices  of  the  mulberry-tree 
(Gmelin,  10,  206)  is  converted  into  succinic  acid,  a  metamorphosis, 
which,  according  to  Fitz  (Ber.,  12,  481)  takes  place  somewhat  readily  in 
schizomycetic  fermentations,  and  may  be  represented  by  the  equation:  — 

SCiHeOs  =  2CJI,0,  +  C^HA  +  2CO2  +  H3O. 

H.  W. 

Decomposition  of  Racemic  Acid.  By  E.  Jungfleisch  (/.  Pharm. 
Chim.  [5],  5,  346 — 352). — Pasteur's  method  for  the  decomposition  of 
racemic  acid  by  crystallising  a  concentrated  solution  of  sodium  ammo- 
nium racemate  and  separating  the  crystals  by  actual  examination  for  the 
hemihedral  faces,  is  one  of  great  labour,  since  a  large  number  of  crystals 
must  be  examined  for  the  separation  of  a  small  quantity  of  acid,  as  many 
of  them  are  devoid  of  the  hemihedral  faces.     This  examination  may 
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he  replaced  by  a  chemical  reaction.  A  small  portion  of  the  crystal  is 
dissolved  in  a  drop  of  water,  and  the  solution  divided  into  two  parts ; 
one  portion  is  treated  with  a  solution  of  right-handed  calcium  tartrate, 
and  the  other  with  left-handed  calcium  tartrate ;  a  precipitate  of  cal- 
cium racemate  is  formed  by  this  reagent  with  the  sodium  ammoniam 
tartrate  of  opposite  rotatory  power  of  itself.  This  method  is  particu- 
larly applicable  to  the  examination  of  large  crystals. 

Gernez,  however,  has  shown  (_Compt.  rend.,  63,  843)  that  when  a 
supersaturated  solution  of  sodium  ammonium  racemate  is  treated  with 
a  crystal  of  the  right-handed  tartrate  of  the  same  bases,  only  right- 
handed  crystals  form,  and  vice  versa ;  but  the  objections  to  this  method 
are  that  if  only  slightly  concentrated  solutions  are  used,  several  opera- 
tions are  required  to  obtain  any  quantity  of  the  acid,  whereas  by 
using  highly  concentrated  solutions,  the  salt  of  opposite  rotatory  power 
is  apt  to  crystallise  with  the  other. 

The  author  modifies  this  method  by  treating  a  concentrated  soltition 
of  the  racemate  simultaneously  with  crystals  of  opposite  rotatory 
power. 

Ammonium  sodium  racemate  is  prepared  by  neutralising  equal 
weights  of  raceinic  acid  with  sodium  carbonate  and  ammonia,  and 
mixing  the  solutions ;  and  the  mixture  is  then  concentrated  to  such  a 
strength  that  1  litre  will  deposit  150 — 160  grams  of  crystals.  The 
amount  of  concentration  depends  on  the  temperature  of  the  laboratory, 
and  may  be  determined  by  taking  the  density  from  time  to  time  (the 
density  varies  from  1"24 — 1"28)  ;  or  better  by  placing  in  the  solution  a 
glass  bulb,  which  will  float  in  a  liquid  of  the  required  density,  and 
evaporating  the  solution  until  the  bulb  floats.  The  ammonia  which 
escapes  during  the  evaporation  must  be  replaced  at  the  end  of  the 
operation  in  such  quantity  as  to  give  the  solution  a  slightly  alkaline 
reaction.  This  solution  is  poured  into  a  crystallising  dish  with  ground 
edges,  holding  from  1  to  2  litres,  and  covered  with  a  glass,  which 
forms  a  tight  joint.  The  steam  then  condenses  on  the  cover-glass, 
and  moistens  the  edges  of  the  dish,  and  by  means  of  the  capillarity  a 
sort  of  hydraulic  joint  is  formed  and  evaporation^  prevented.  The 
vessel  is  placed  in  a  room  of  constant  temperature  and  left  to  cool ; 
when  cool,  a  crystal  of  right-handed  sodium  ammoniuta  tartrate, 
washed  in  a  stream  of  water  and  still  wet,  is  gently  dropped  into 
the  solution  on  the  right  side,  and  a  crystal  of  the  left-handed  sarlt  on 
the  left.  These  crystals  being  moist,  dilute  the  solution  directly  sur- 
rounding them,  and  grow  slowly,  attaining  their  maximum  size  in  two 
or  three  days,  when  each  has  been  increased  by  the  salt  of  its  own 
rotatory  power.  The  mother-liquor  may  be  concentrated,  and  the 
operation  repeated  a  second  and  third  time,  and  a  fresh  quantity  of 
the  racemate  dissolved  in  it,  the  solution  brought  to  the  required 
density  and  crystallised  as  before. 

The  separate  crystals  are  then  purified  by  recrystallisation. 

At  15°,  right-handed  sodium  ammonium  tartrate  is  less  soluble  in 
water  than  the  left-handed  salt,  and  not  equally  soluble  as  is  generally 
admitted  ;  this  may  account  for  the  fact  that  some  racemates  on 
crystallising  separate  into  right-  and  left-handed  tartrates,  whilst 
others  crystallise  unaltered. 
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In  two  cases,  on  allowing  the  concentrated  solution  of  the  double 
racemate  to  cool  out  of  contact  with  the  air,  needle-shaped  crystals 
separated  throughout  the  solution  ;  and  on  placing  in  it  crystals  of  the 
right-  and  left-handed  tartrates,  the  needles  disappeared,  whilst  the  other 
crystals  increased  at  their  expense.  These  crystals  may  be  a  particu- 
lar form  of  the  two  tartrates,  or  another  hydrate  of  the  two  salts,  or  as 
is  most  probable,  the  double  racemate  cry8tallising  without  decomposi- 
tion. Owing  to  the  rapidity  with  which  they  disappear,  the  author 
has  been  unable  to  examine  them.  L.  T.  O'S. 

Ammoniacal  Citrates.  By  E.  Landrin  (Ann.  Chim.  PKys.  [-5],  25, 
233 — 257). — It  is  well  known  that  many  metallic  oxides  and  citrates, 
insoluble  in  water,  are  soluble  in  the  alkaline  citrates,  even  in  the  pre- 
sence of  reagents,  which  under  ordinary  conditions  precipitate  these 
oxides.  Tills  phenomenon  has  been  made  the  basis  of  a  quantitative 
method  for  the  determination  of  phosphoric  acid.  Some  years  ago,  Spiller 
(Pharm.  Joum.,  1858)  carried  on  a  series  of  investigations,  in  order  to 
study  the  influence  of  citric  acid  in  preventing  the  precipitation  of 
the  metallic  oxides,  and  arrived  at  the  general  result  that  the  neutral 
citrates  possess  the  property  of  combining  with  other  salts  to  form  a 
class  of  compounds  of  the  general  formula  M'3C6H507  +  3M'oS04,  in 
which  sulphuric  acid  may  be  replaced  by  carbonic,  chromic,  or  boracic 
acids.  For  instance,  solutions  of  these  compounds  are  not  precipitated 
by  barium  nitrate  until  a  slight  excess  of  sodium  sulphate  is  present. 
Lebaigne,  however,  considers  that  these  phenomena  are  due  to  an 
interchange  between  the  acids  and  bases,  which  is  stable  only  so  long  as 
the  citrate  liberated  in  the  nascent  state  is  soluble,  and  thus  the  pecu- 
liar characteristics  of  the  acids  and  bases  present  become  apparent 
when  the  nascent  citrate  has  saturated  the  alkaline  citrate,  viz.,  when 
the  precipitant  is  in  excess  of  the  alkaline  citrate.  Further,  the  in- 
soluble citrates  are  dissolved  in  the  alkaline  citrate  in  definite  propor- 
tions, and  citric  acid  being  tribasic  can  saturate  not  only  three 
equivalents  of  the  same,  but  also  of  different  bases  to  form  soluble 
salts. 

In  order  to  decide  between  these  views,  the  author  has  taken  up  the 
question,  and  has  arrived  a;t  results  in  accordance  with  those  of 
Lebaigne,  i.e.,  citrates  insoluble  in  water  dissolve  in  alkaline  citrates, 
with  formation  of  double  salts  of  the  composition  MaM'CgHeOv,  in  which 
M  is  an  alkali-metal,  and  M'  a  metal  belonging  to  some  other  class. 

This  result  receives  support  from  the  following  experiments  :  if 
barium  carbonate  is  gradually  added  to  citric  acid  saturated  with 
•ammonia  until  one  equivalent  of  acid  and  baryta  are  present,  a  clear 
solution  is  obtained,  from  which,  on  cooling,  normal  barium  citrate 
separates  oat.  The  supernatant  liquid  contains  in  solution  a  double 
ammonium  barium  citrate.  Analogous  phenomena  were  observed 
with  the  oxides  of  calcium,  strontium,  lead,  and  cadmium.  Again,  if 
aluminium  hydroxide  be  dissolved  in  ammonium  citrate,  and  the  solu- 
tion evaporated  over  sulphuric  acid,  white  crystals  of  a  double  ammo- 
nium aluminium  citrate,  SCeHsOvCiSrHi),!!  +  [C6H507(NH4)2]3Al2  + 
6H,jO,  will  separate  out.  A  similar  iron  salt  was  obtained,  a  solution  of 
which  gives  no  precipitate  with  succinic  and  benzoic  acids,  no  colora- 
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tion  with  potassium  thiocyanate,  and  no  precipitate  but  only  a  green 
coloration  with  potassium  ferrocyanide.  The  author  also  prepared 
and  analysed  analogous  double  citrates  of  ammonium  and  magnesium, 
manganese,  nickel,  cobalt,  zinc,  copper,  and  mercury,  but  was  unable 
to  obtain  salts  of  antimony,  bismuth,  tin,  or  silver.  V.  H.  V. 

Saculmin  Compounds.  By  F.  Sestini  (Landw.  Verguchs.-Stat., 
27,  My.i — 175). —  Saculmic  acid  is  prepared  by  treating  saculmin  with 
a  cold  solution  of  potash  or  soda  (Abstr.,  1880,  538,  865),  when  it 
swells  up  and  partially  dissolves,  forming  a  fluid  of  intense  brown  colour; 
this  carefully  filtered  and  saturated  with  hydrochloric  or  sulphuric 
acid,  deposits  a  rich  brown  precipitate,  which  is  collected  on  a  filter 
and  washed  until  the  wash-water  is  fi*ee  from  acid  ;  it  is  then  partially 
dried  between  blotting  paper,  and  completely  in  a  desiccator  in  presence 
of  sulphuric  acid  ;  it  cannot  be  dried  at  100°,  as  it  loses  some  of  its 
properties,  notably  its  solubility  in  alcohol. 

Saculmic  acid,  prepared  in  this  way,  appears  as  shining  black  frag- 
ments, sparingly  soluble  in  water,  more  so  in  dilute  alcohol,  easily 
soluble  in  alcohol  at  90°  ;  it  is  very  difficult  of  solution  in  absolute 
alcohol,  and  insoluble  in  ether ;  precipitation  and  reprecipitation  from 
solution  in  alcohol,  is  the  best  method  for  obtaining  the  substance  in  a 
pure  state  ;  while  moist,  it  redissolves  freely  in  alcohol ;  the  solution  is 
reddish-brown  in  reflected  light,  ruby-c61oured  by  transmitted  light ; 
acid  to  test-paper,  and  yields  a  brown  flocculent  precipitate  to  silver 
nitrate,  barium  hydroxide,  hydrochloric  acid,  and  sodium  chloride. 

Analyses  were  made  of  saculmic  acid  obtained  from  cane-sugar  and 
fi'om  glucose,  with  the  following  results  : — 

Cane-sugar.  Glucose. 

f • \  t " \ 

1.                  2.  1.  2. 
Combustible  matter  after 

deduction  of  ash,  gram     0'1684       0*2648  0-3303  0-2437 

CO,  obtained „         0-3938       0-6183  0-7690  0-5711 

H,0  obtained „         0*0756       0*1143  01308  0-0966 

Carbon per  cent.    63-78         63*68  6350  6391 

Hydrogen    „            4-98          4-79  4-40  4-40 

These  results  correspond  nearly  with  the  formula  CuHioO*,  which 

agrees  with  the  author's  previous  obsei'vations,  that  formic  acid  is  dis- 
engaged during  the  formation  of  saculmin  from  glucose.  When  1  mol. 
of  formic  acid  and  6  mols.  of  water  are  taken  from  2  mols.  of  glucose, 
saculmic  acid  remains  : — 

Formic  Saculmic 

Glucose.  acid.  Water.  acid. 

2C6H,206  =   CH,02  +  6H2O  +   C„Hio04. 

The  same  formula  is  deducible  from  the  saculmates,  of  which  the 
author  gave  the  analyses  of  the  silver  and  barium  salts. 

Saculmin,  when  treated  repeatedly  with  a  cold  solution  of  potash 
or  soda  of  5  per  cent ,  and  the  brown  liquid  heated  on  a  water- 
bath,  yields   a   brown   deposit,  which   the  author  provisionally   calls 
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saculmous  acid ;  tbe  residue  tindissolved  by  the  reagent  he  calls  saculmin, 
and  finds  it  to  differ  in  composition  from  saculmic  acid,  the  results 
nearly  agreeing  with  the  formula  C41H38O15. 

Finally,  the  author  considers  saculmin  to  be  the  anhydride  of 
saculmic  acid,  in  the  same  manner  as  saccharose  is  an  anhydride  of 
glucose. 

Glucose.  Sacclmrose. 

2(C6H.20,)  -  H,0    =    Cn^,,On. 

Saculmic  acid.  Saculmin. 

4(CuH.o04)  -  H,0  =  C«H3hOi6.  J.  F. 

Action  of  Halogenated  Organic  Radicles  on  Potassimn- 
pyrroline.  By  Ciamician  and  Dennstedt  (Gazsetta,  1882,  84). — Ethjjl 
chlorocarbonate  acts  violently  on  potassium-pyrroline  at  the  ordinary 
temperature,  but  the  action  may  be  moderated  by  adding  a  quantity  of 
anhydrous  ether  equal  to  twice  the  volume  of  the  chlorocarbonate. 
Even  then  the  mixture  ultimately  becomes  heated  to  ebullition,  but 
to  complete  the  reaction,  which  is  represented  by  the  equation, 
C4H4NK  +  ClCOOEt  =  KCl  +  C4H4N.COOEt,  the  mixture  must 
be  heated  on  the  water-bath.  On  subsequently  distilling  off  the 
ether,  together  with  the  excess  of  ethyl  chlorocarbonate,  at  the 
heat  of  the  water-bath,  treating  the  residue  with  water,  drying  the  oil 
thereby  separated  with  calcium  chloride,  and  submitting  it  to  fractional 
distillation,  a  colourless  liquid  is  obtained,  heavier  than  water,  having 
an  etheric  odour  (b.  p.  180°  under  770  mm.  pressure),  and  giving 
by  analysis  60"23  per  cent.  C  and  6"66  H,  leading  to  the  formula 
C7H9NO2,  which  requires  60*43  0  and  6-43  H.  This  compound, 
boiled  with  caustic  potash  or  baryta,  is  resolved  into  pyrroline,  car- 
bonic anhydride  and  ammonia,  and  may  therefore  be  regarded  as 
tetrene-ur ethane  or  ethylic  tetrene-carbonate,  EtO.CO.NlC4H4, 
the  bivalent  radicle  C4H4  being  called  tetrene.  On  heating  this  sub- 
stance with  ammonia  for  four  hours  in  sealed  tubes  at  110°,  a  liquid 
is  obtained  which,  when  evaporated,  yields  a  new  crystallised  sub- 
stance melting  at  about  167°,  and  having  the  composition  of  tetrene- 
carbamide  or  t  e  trene-urea,  C6H4 !  N.CONH2,  isomeric  with  carbo- 
pyrrolamide. 

The  authors  have  begun  to  study  the  action  of  ethylene  chloride  on 
potassium  pyrroline,  which  takes  place  very  quickly,  whereas  the 
chlorides  of  methylene  and  ethylidene  have  little  or  no  action  on  that 
compound.  H.  W. 

Aluminium    Chloride    and    Monobromobenzene.     By  0.  v. 

DuMUEiCHEE  (Ber.,  15,  33). — When  warmed  together,  these  bodies 
yield  dibromobenzene  (liquid  as  well  as  solid  [m.  p.  89°]  ),  a  liquid 
(b.  p.  80°),  probably  benzene,  and  a  high-boiling  oil,  hydrochloric 
acid  being  freely  evolved.  D.  A.  L. 

Tetrabromobenzene  (m.  p.  175°).  By  R.  Meter  (JBer.,  15,  46 — 
48). — The  author  has  repeated  Kekule's  (Annale^i,  137,  169)  and 
Richeand  Berard's  {ibid.,  133,  51)  experiment.  By  heating  10  grams 
paradibromobenzene  with  20  grams  bromine  in  sealed  tubes  at  150°, 
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as  loYig  as  hydrobromic  acid  is  evolved,  and  in  the  same  way  treating 
8"5  grams  nitrobenzene  with  27  grams  bromine  for  a  day  at  250°,  a 
tetrabromobenzene  was  obtained,  crystallising  in  white  needles  (no.  p. 
175°).  D.  A.  L. 

Conduct  of  Nitrometaxylene  towards  Oxidising  Agents. 
By  I.  lliCMSKN  and  M.  Kuhaka  (A?iier.  Chem.  J.,  3,  424 — 433).— 
Nitroxylene  prepared  according  to  Beilstein  and  Kruger's  method 
(^Annalen,  144,  167;,  by  the  action  of  the  strongest  nitric  acid  on  com- 
mercial xylene  (previously  freed  from  paraxylene  by  prolonged  boiling 
with  dilute  nitric  acid)  was  converted,  by  oxidation  with  chromic  acid 
mixture,  into  nitrotoluic  acid,  CjH3(N02)Me.COOH,  which,  after 
purification  by  conversion  into  calcium  salt,  separation  therefrom,  re- 
crystallisation  from  water,  and  sublimation,  melted  at  214°.  This 
nitro-acid  was  reduced  by  tin  and  hydrochloric  acid  to  the  correspond- 
ing amido-acid;  the  latter  was  converted  by  the  action  of  nitrous  acid 
into  the  diazo-acid  ;  and  this,  by  boiling  with  water  into  the  correspond- 
ing hydroxy toluic  acid,  whicli,  after  purification  by  boiling  with 
bone-black,  crystallised  in  fine  lustrous  silky  needles,  slightly  soluble 
in  cold,  freely  in  boiling  water,  forming  a  solution  not  coloured  by 
ferric  chloride  ;  easily  soluble  in  cold  alcohol  and  ether,  insoluble  in 
carbon  bisulphide;  melting  in  the  air-dried  state  at  148'5 — 149'5° 
(corr.),  and  after  di-ying  at  100",  at  174°  (corr.).  The  air-dried 
crystals  gave  by  analysis  numbers  agreeing  with  the  formula  C7H803 
-|-  -^HoO,  the  water  of  crystallisation  being  given  off  at  100°. 

The  composition  and  properties  of  this  acid  show  that  it  is  identical 
with  that  which  Remsen  and  lies  obtained  (Ber.,  11,  888)  by  fusing 
sulphamine-toluic  acid  with  potash,  and  with  the  ortholiomtypara- 
hydroxtjhenzoic  acid  which  Tiemann  and  Schotten  prepared  by  intro- 
ducing the  aldehyde-group  into  ortho-cresol,  and  oxidising  the  resulting 
aldehyde  {ibid.,  7iJ7).     Its  constitution  is  therefore  represented  by  the 

1  2  4 

formula  C6H3(OH)(Me)(COOH),  and  the  nitrotoluic  acid, from  which 
it  is  prepared,  has  a  similar  constitution,  viz.  [NO2 :  Me :  COOH  = 
1  :  2  :  i<].  The  formation  of  a  hydroxy  toluic  acid  of  this  constitution  by 
the  oxidation  of  nitrometatoluene, affords  an  additional  illustration  of  the 
power  possessed  by  negative  radicles,  CI,  Br,  NO2  (previously  noticed 
by  Remsen  :  see  p.  186  of  this  volume)  of  protecting  contiguous  hydro- 
carbon residues  from  the  action  of  oxidising  agents.  In  the  present 
instance  the  methyl-group,  standing  in  the  ^jara-position  to  the  NOo  is 
oxidised  by  the  chromic  acid,  while  the  methyl  in  the  ortho-position 
remains  intact.  In  like  manner,  when  xylene  is  treated  with  sulphuric 
acid,  the  chief  product  is  a  sulphonic  acid  similar  in  constitution  to 
the  nitroxylene  above  considered,  and  convertible  by  oxidation  and 
subsequent  fusion  with  potassium  hydroxide,  into  a  hydroxy-acid 
identical  with  that  which  is  obtained  from  the  nitroxylene. 

Transformation  of  Amidofoluic  Acid  into  Chloro-  and  Bromo-meta- 
toluic  Acids. — The  diazo-compound  obtained  from  amidometatoluic 
acid  is  converted    by  boiling  with   strong  hydrochloric   acid   into   a 

1      2  4 

chlorotoluic  acid,  CcH3Cl(Me)(C00H),  identical  with  the  so-called 
parachlorotoluic   acid   which  Vollrath  obtained  by  oxidising  chloro- 
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xylene  with  chromic  acid  (Annalen,  144,  266).  After  pnrification  by 
boiling  with  bone-black  and  crystallisation  from  alcohol,  it  forms 
gronps  of  slender  nearly  colourless  needles,  slightly  soluble  in  cold, 
easily  in  hot  alcohol ;  melting  at  204"  (con'.),  and  easily  subliming. 
The  corresponding  bromotoluic  acid,  prepared  in  like  manner,  is 
almost  insoluble  in  water,  either  hot  or  cold,  slightly  soluble  in  cold, 
easily  in  hot  alcohol,  and  separates  therefrom  in  white  crystals  melting 
at  208 — 209°  (corr.).  It  is  identical  with  the  bromotoluic  acid  which 
Fittig,  Ahrens,  and  Mattheides  obtained  by  the  oxidation  of  bromoxy  lene 
(Annalen,  147,  15).  In  the  formation  of  these  halogen-tcluic  acids 
from  chloro-  and  bromo-xylene  in  the  manner  just  described,  it  is  like- 
wise seen  that  the  ortho-methyl  group  is  protected  while  the  para- 
group  is  oxidised.  H.  W. 

Preparation  of  Cymene:  Action  of  Zinc-dust  on  Tereben- 
thene  Dichloride.  %  L.  Naudix  {Bull.  Soc.  Chim.  [2],  37,  110— 
111). — Pure  terebenthene  cooled  to  —15°  will  absorb  two  equivalents 
of  dry  chlorine  without  sensible  evolution  of  hydrochloric  acid,  form- 
ing the  compound  CioHieClo,  which  on  gentle  heating  splits  up  into 
hydrochloric  acid  and  cymene.  The  latter  may  be  rectified  over 
sodium.  Or  dry  chlorine  may  be  passed  into  terebenthene  containing 
4  per  cent,  phosphorus  trichloride,  at  a  temperature  of  25° :  hydro- 
chloric acid  is  evolved  regularly,  and  the  product  is  washed  with 
water,  and  dried  over  calcium  chloride.  In  this  reaction  the  phos- 
phorus trichloride  is  first  converted  into  the  pentachloride,  and  this 
gives  up  two  atoms  of  chlorine  to  the  terebenthene,  forming  the 
chloride  CioHieCla,  which  then  splits  up.  The  yield  of  cymene  is  about 
75  per  cent. 

Terebenthene  dichloride,  CioHieCla,  is  violently  decomposed  by 
traces  of  zinc-dust  at  100°,  with  evolution  of  large  quantities  of  hydro- 
chloric acid  and  formation  of  cymene  and  diterebenthene.  No  tetra- 
terebenthene  is  produced.  C.  H.  B. 

Action  of  Phosgene  on  Diazoamido-Derivatives.  By  A. 
Sauauw  (Ber.,  15,  42 — 46). — In  a  recent  communication  (this  vol., 
507)  the  author  has  shown  that  in  diazobenzeneparatoluide  the 
free  imido-hydrogen  occupies  a  position  adjacent  to  the  toluene-group. 
He  has  now  extended  his  experiments  to  diazobenzeneamidobenzoic 
acids,  &c.,  in  order  to  characterise  the  position  which  the  imido- 
hydrogen  generally  occupies  in  mixed  diazoamido-derivatives. 

Phosgene  and  Diazohenzenemetamidohenzoic  Acid. — The  acid  was 
prepared  by  mixing  an  aqueous  solution  of  azobenzoic  nitrate  with 
2  mols.  aniline.  The  action  of  the  phosgene  on  the  acid  itself 
being  too  violent,  and  the  acid  being  only  slightly  soluble  in  ether, 
benzene,  and  chloroform,  the  phosgene  was  condensed  in  benzene,  and 
2  mols.  of  finely  powdered  diazobenzeneamidobenzoic  acid  were  added 
in  small  quantities  at  a  time  to  the  calculated  quantity  of  this  solution 
of  phosgene.  After  half  an  hour,  the  benzene  was  removed  by  the  pump 
and  the  residue  decomposed  with  water.  The  products  were  'phenol, 
hijdroxybenzoic  acid  (^m.  p.  199^^),  and  an  indefinite  acid  substance  inso- 
luble in  water. 
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The  acidity  of  the  latter  product  and  the  non- formation  of  carbanil- 
ide,  point  to  the  fact  that  the  phosprene  has  acted  on  the  amido-acid 
residue,  and  hence  the  formula  of  diazobenzenemotamidobenzoic  acid 
would  be  Ph.Nj.NH.CH^.COOH. 

Carbonijlamidobenzoic  acid  (which  the  author  hoped  to  isolate  in  the 
above  reaction)  can  be  prepared  by  the  action  of  phosgene  on  metamido- 
benzoic  acid  suspended  in  benzene.  It  is  a  white  powder  quite  in- 
soluble in  water  and  nearly  so  in  alcohol  and  benzene,  but  dissolves 
easily  in  alkalis  and  ammonia,  and  is  reprecipitated  by  acids  (comp. 
Griess,  Annalen,  172,  1G9). 

The  ammoniKm  salt  is  stable  in  solution  only;  on  evaporation 
ammonia  passes  off,  and  the  free  acid  is  left.  The  lead  mlt  is  a  white 
precipitate;  the  stiver  salt  is  also  white,  but  becomes  discoloured  on 
exposure  to  light. 

Phosgene  and  DiazohenzeneparahromaniUde. — The  latter  was  pre- 
pared by  mixing  an  aqueous  solution  of  parabromodiazobenzene  nitrate 
with  2  mols.  aniline.  It  is  easily  soluble  in  benzene  or  ether.  A 
stream  of  phosgene  is  passed  through  a  benzene  solution  of  this  body 
until  the  mass  becomes  dark  coloured.  The  benzene  is  separated 
from  the  insoluble  body,  probably  a  carbamide,  CO(NC6H4Br.N2.Ph),, 
which  is  decomposed  by  warming  with  water,  yielding  phenol  and 
dibromocarbanilde  (comp.  Otto,  Jier.,  11,  409),  sparingly  soluble  in 
alcohol,  insoluble  in  water.  It  does  not  melt  at  240",  but  a  white 
sublimate  forms  at  22.5°.  The  formula  for  diazobenzeneparabrom- 
anilide  is  therefore  Ph.Nz.NH.CeH^Br.  Dibromocarbanilide  is  also  ob- 
tained on  saturating  a  chloroform  solution  of  parabromaniline  with 
phosgene.  From  these  experiments  and  results  the  author  infei*s  that 
in  mixed  diazoamido-derivatives  the  imido-group  is  genei-ally  combined 
with  the  negative  aromatic  residue.  It  is  remarkable  that  dilute  solu- 
tions of  the  phenols  (with  the  exception  of  that  from  ditolyldidiazoben- 
zene-carbamide)  obtained  by  decomposing  the  above  carbaraides,  do  not 
show  the  characteristic  phenol  reaction  with  ferric  chloride. 

D.  A.  L. 
Azo  Colouring  Matters.  By  0.  Wallace  (Ber.,  15,  22 — 29). — 
By  the  combination  of  diazo-compounds  with  phenols,  a  whole  series 
of  bodies  have  been  obtained  of  the  constitution  represented  by  the 
general  formula  RN ',  NPh,  in  which  R  is  a  monad  aromatic  radical, 
and  Ph  a  monad  phenol  residue.  Bodies  of  this  sort  containing  one 
phenol  and  one  diazo-group,  are  very  numerous,  whilst  of  those  contain- 
ing more  than  one  azo-group  combined  with  one  phenol,  there  are  only 
few  (ibid.,  11,  627,  and  12,  227),  and  there  is  only  one  compound 
known  in  which  different  azo-residues  are  combined  with  one  phenol 
residue  (Griess,  ibid.,  11,  628).  The  author  finds  that  the  diatomic 
phenols,  such  as  resorcinol  and  orcinol,  are  capable  of  uniting  with 
two  either  similar  or  dissimilar  azo-residues,  forming  bodies  of  the 
general  formula  R.N2.C6H3(OH)2.N2.R',  in  which  R'  may  be  like  or 
unlike  R.  They  are  prepared  by  adding  a  molecule  of  a  diazo-com- 
pound  to  an  alkaline  solution  of  the  monazo-derivative  of  the  phenol, 
and  appear  to  form  several  isomerides.  For  example  :  if  diazonaphtha- 
lene  acts  on  azobenzeneresorcinol.  PhN  '.  NC6H3(OH)2,  a  body  of  the 
formula  Ph.N3.C6H2(OH)2.N2.CioH7,  is  obtained,  and  if  diazobenzene 
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acts  on  azonaphthaleneresorcinol,  the  product  is  similar  in  constitu- 
tion :  Avhence  arises  the  question,  is  it  indifferent  which  of  the  azo- 
groups  is  first  combined  with  the  phenol  ?  In  order  to  distinguish  by 
name  these  possible  isomerides,  the  author  suggests  that  the  name  of 
the  azo-group  first  introduced  be  placed  before,  and  the  name  of  the 
azo-group  last  introduced  after  the  phenol,  so  that  in  the  cases  cited 
above  the  first  body  would  be  azobenzeneresorcinolazonaphthalene,  the 
second  azonaphthaleneresorcinolazobenzene  ;  and  further  to  distinguish 
these  bodies  from  ordinary  azo-compounds,  they  can  be  called  disazo, 
trisazo,  &c.,  compounds.  There  is  still  another  possibility  of  isomerism 
in  these  bodies,  e.g.^  azobenzeneresorcinolazobenzene — 

(Ph.N02C6H,(OH)2, 

is  apparently  isomeric  with  the  body  (produced  by  introducing  the 
diazo-derivative  of  amidoazobenzene  into  resorcinol) — 

Ph.N2.C6H,.N2.C6H3(OH)3, 

azoazobenzeneresorcinol.  The  author  proposes  to  distinguish  these 
bodies  by  the  names  secondary,  tertiary,  &c.,  azo-compounds. 

By  the  action  of  1  mol.  diazobenzene  chloride  on  an  alkaline  solu- 
tion of  azobenzeneresorcinol  prepared  by  Typke's  method  (Ber.,  10, 
1676),  a  mixture  of  two  bodies  is  obtained.  They  both  crystallise  in 
red-brown  needles,  but  differ  in  their  solubility  in  chloroform.  The 
more  soluble  (m.  p.  215°)  dissolves  in  soda  and  concentrated  sulphuric 
acid  with  a  red  colour;  the  less  soluble  (m.  p.  225°)  dissolves  in  the 
latter  reagent  with  an  indigo-blue  colour,  and  is  almost  insoluble  in 
soda.  In  order  to  see  if  these  bodies  were  disazo  or  secondary  azo 
compounds,  he  tried  the  action  of  the  diazo-derivative  of  amidoazo- 
benzene on  resorcinol.  A  reddish-brown  product  is  obtained,  of  which 
part  is  soluble  in  alcohol,  and  dissolves  in  alkalis  and  concentrated 
sulphuric  acid  with  a  carmine-red  colour,  and  part  insoluble  in  alcohol, 
slightly  soluble  in  alkalis,  and  in  concentrated  sulphuric  acid  gives 
rise  to  a  deep  blue  colour.  Azotolueneresorcinol  is  easily  prepared 
from  paratoluidine  in  a  manner  similar  to  the  corresponding  benzene 
body.  It  forms  bright  red  needles  (m.  p.  187°)  easily  soluble  in  cold 
alcohol  and  in  soda,  with  an  orange-yellow  colour.  Diazobenzene 
chloride  acts  readily  on  this  body  in  alkaline  solutions,  the  liquid 
becomes  claret-coloured,  and  acids  precipitate  a  brown  body  from  it : 
this  also  is  a  mixture,  and  is  separated  by  cold  chloroform  into  two 
substances,  the  one  easily  soluble,  a,  the  second  only  slightly  so,  13. 
a  crystallises  in  brown  needles  (m.  p.  189°)  ;  B  is  precipitated  by 
alcohol  from  its  solution  in  hot  chloroform  as  a  voluminous  golden- 
yellow  mass  of  fine  microscopic  crystals  (m.  p.  above  200°)  ;  both 
dissolve  in  soda  with  a  carmine-red  colour  and  in  concentrated  sul- 
phuric acid  with  a  red  colour.  From  the  analyses,  they  are  apparently 
isomeric,  have  the  formula  C7H7  N2.C6H2(OH)2.N2.Ph,  and  are  there- 
fore azotolueneresorcinulazohenzene.  In  order  to  solve  the  question 
propounded  above,  the  action  of  paradiazotoluene  chloride  on  azoben- 
zeneresorcinol was  tried  and  the  products  were  to  all  appearances 
identical  with  a,  and  |8.  The  author  has  not  yet  succeeded  in  obtain- 
ing diazotolueneresorcinol  (C7H7.N2)2C6H2(OH)2  by  the  action  of  the 
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diazo-derivative  of  paratolnidine  on  paraazotolneneresorcinol ;  this 
negative  result  is  not  compatible  with  his  views  of  the  constitution  of 
diazo-compounds.  Azoxyleneresorcinol,  CgH3Me2.N2.C6H3(OH),,  is 
best  prepared  by  adding  1  mol.  sodium  acetate  solution  to  a  dilute 
aqueous  solution  of  a  mixture  of  1  mol.  diazoxylenechloride  and  1  mol. 
resorcinol.  Azoxyleneresorcinol  separates  out ;  it  is  completely  soluble 
in  soda,  and  crystallises  from  alcohol  in  red  needles.  Diazonaphtha- 
leneresorcinol,  CioH7.N2.C6H3(OH)2,  is  soluble  in  soda,  and  crystallises 
from  alcohol  in  scarlet-red  needles  (m.  p.  about  200°).  By  treating 
an  alkaline  solution  of  this  body  with  diazobenzene  chloride,  and  then 
with  acid,  a  dark-coloured  substance  separates,  which  after  purifica- 
tion has  an  iridescent  green  lustre  (m,  p.  156°),  is  soluble  in  concen- 
trated sulphuric  acid  with  blue  colour.  The  body  is  azonaphthaletie- 
resorcinolazobenzane,  CioH7.N2.C«H2(OH)2.N;.Ph,  a  body  of  similar  pro- 
perties (azobenzeneresorcinolazonaphthalene)  melting  at  153 — 155  ,  is 
obtained  by  the  action  of  azobenzeneresorcinol  on  diazonaphthalene. 
Neither  of  these  disazo-bodies  have  as  yet  been  further  examined. 
Almost  all  the  above-mentioned  bodies  are  insoluble  in  water  ;  soluble 
colouring  matters  can,  however,  be  obtained  by  acting  on  the  amido- 
sulphonic  or  the  diazosulphanilic  acids  with  the  azophenola. 

Corresponding  reactions  take  place  with  orcinol-derivatives,  and 
the  resulting  products  are  of  a  brighter  and  better  colour. 

D.  A.  L. 

Action  of  Heat  on  Thioformanilide.  By  W.  "W.  J.  Nicol 
(Proc.  Roy.  Soc.  Ediu.,  11,  199— 202).— When  thioformanilide  is 
heated  to  180°,  it  is  decomposed  into  sulphuretted  hydrogen  and  a 
body,  CuHiaNjS,  derived  from  two  mols.  thioformanilide,  less  1  mol. 
H2S.  As  the  constitutional  formula  of  thioformanilide  is  unknown,  no 
certain  formula  can  as  yet  be  assigned  to  the  new  compound. 

E.  W.  P. 

Phenol  Hydrate.  By  W.  Alexejepf  {Jour.  Ems.  Cheni.  Soc., 
1882,  110). — All  attempts  to  obtain  such  a  compound  were  in  vain. 
The  product,  described  by  Lowe  as  "  hydrate  of  carbolic  acid,"  was 
proved  to  be  a  mixture  of  phenol  and  water.  B.  B. 

Conversion  of  Paramidophenol  into  Tri-  and  Tetra-chloro- 
quinone  and  Trichloroquinonechlorimide.  By  R.  Son  mitt  and 
M.  Andresen  (/.  pr.  Ghem.  [2],  23,  435 — 439). — By  the  action  of 
bleaching  powder  solution  on  a  hot  solution  of  paramidophenol  hydro- 
chloride in  concentrated  hydrochloric  acid,  a  mixture  of  tri-  and 
tetra-chloroquinone  is  obtained,  which  by  the  further  action  of  hydro- 
chloric acid  is  converted  into  tetrachloroquinol. 

When  bleaching  powder  solution  is  added  to  paramidophenol  hydro- 
chloride suspended  in  concentrated  hydrochloric  acid  in  the  cold,  the 
hydrochlorides  of  di-  and  tri-chloramidophenol  are  formed,  which  by 
further  addition  of  bleaching  powder  yield  trichloroquinone.  By 
passing  chlorine  into  hydrochloric  acid  containing  paramidophenol 
hydrochloride  in  suspension,  trichloramidophenol  hydrochloride  is 
obtained,  which  when  treated  with  bleaching  powder  solution  yields 

N 
trichloroquinonechlorimide,    CeH.ClsQ^-Cl.     For  an  account  of  the 
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prodacts  of  the  action  of   this  chlorimide  on.  amines,  see  this  vol., 
400.  P.  P.  B. 

Phlorone  and  Xyloquinone.  By  E.  Carstanjbn  (/.  pr.  Chem.  [2], 
23,  421 — 435). — By  oxidising  creosote  with  sulphuric  acid  and  man- 
ganese dioxide,  Rommier  and  Bouilhon  obtained  two  quinones,  one 
melting  at  60 — 62°,  and  the  other  at  125° ;  the  former  they  ftyled 
phlorone,  the  latter  metaphlorone.  By  crystallising  from  alcohol  the 
product  of  oxidation  of  yellow  carbolic  acid  (b.  p.  194 — 235°),  viz., 
crude  phlorone,  the  author  obtained  a  substance  melting  at  123*5°, 
which  proved  to  be  xyloquinone.  The  alcoholic  mother-liquors  yield 
a  mixture  of  quinone,  from  which,  after  conversion  into  the  quinols 
and  crystallisation  from  benzene,  xyloquinol  is  obtained,  and  also  tolu- 
quinol,  C7H802  (m.  p.  69°).  Hence  phlorone  is  a  mixture  of  xylo- 
and  tolu-quinones. 

That  this  xyloquinone  is  a  para- derivative  is  shown  not  only  by  its 
identity  with  that  described  by  Nietzky  (this  Journal,  38,  552),  but 
also  by  its  yielding  paraxylene  when  distilled  over  zinc-dust.  It  is 
also  formed  by  the  oxidation  of  crude  xylidine,  and  may  be  obtained 
from  xylene  (b.  p.  139 — 140°)  by  converting  it  first  into  a  sulphonic 
acid,  then  into  xylenol  by  fusion  with  potash,  and  finally  oxidising  the 
xylenol  so  obtained. 

The  author  has  prepared  xyloquinol  (m.  p.  208°)  described  by 
Nietzky  Qoc.  cit.).  This  compound  when  heated  with  concentrated 
hydrochloric  acid,  yields  a  sub.stance  melting  at  148 — 150°,  which  on 
oxidation  yields  monochloro-  (m.  p.  48°)  and  dichloro-xyloquinone 
(m.  p.  175°). 

Dichloroxyloquinol  may  be  separated  from  the  product  melting  at 
148 — 150°,  by  crystallising  it  from  hot  aqueous  alcohol ;  the  last 
mother-liquors  yield  a  small  quantity  of  the  monochloroxyloquinol 
(m.  p.  147°),  which  on  oxidation  yielded  the  quinone  (m.  p,  48°). 
This  monochloro-derivative  is  converted  into  the  dichloro-deriva- 
tive  by  boiling  with  hydrochloric  acid.  Quinol  when  treated 
with  hydrochloric  acid,  also  yields  a  mono-  and  di-chlorohydroquinol, 
the  formation  of  which  may  he  explained  as  follows : — 

SCeH^O,  +  3HC1  =  C6H4(OH),  +  CeHsClCOH)^ 

Dibromoxyloquinol  is  obtained  by  the  action  of  bromine  on  xylo- 
quinone suspended  in  water.  It  is  insoluble  in  water,  sparingly  soluble 
in  cold  alcohol,  more  easily  in  hot  alcohol,  from  which  it  crystallises 
in  golden  shining  leaflets  (m.  p.  184").  This  compound  is  with  difii- 
culty  converted  into  the  corresponding  quinol.  P.  P.  B. 

Preparation  of  Phenyl-propyl-ketone.  By  E.  Burcker  (Bull. 
'Soc.  Chiiri.  [2]  37,  4 — 5). — Phenyl-propyl-ketone  is  readily  obtained 
by  the  action  of  butyric  chloride  on  an  excess  of  benzene  in  presence 
of  aluminium  chloride.  When  evolution  of  hydrochloric  acid  ceases, 
the  product  is  thrown  into  water  in  small  quantities  at  a  time,  when 
the  ketone  remains  dissolved  in  the  excess  of  benzene. 

C.  H.  B. 
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Phorone  from  Glycerol.  By  K.  E.  Schulze  (Ber.,  15,  64—66). 
— A  3  per  cent,  solution  of  glycerol  is  sown  with  a  fermenting  extract  of 
meadow  hay,  and  left  to  ferment  in  well-stoppered  flasks,  at  a  tem- 
perature of  37 — 38°,  ammonium  and  potassium  phosphates  and  sul- 
phates being  used  as  food  for  the  ferment.  After  ten  weeks,  the  fer- 
mented liquid  is  distilled,  and  the  distillate  treated  with  potassium 
carbonate ;  the  alcoholic  layer  is  then  separated,  dried,  and  fractioned. 
In  this  way,  from  3  kilos,  of  glycerol  32  grams  of  a  fraction  boiling  at 
218°  (thermometer  entirely  in  vapour),  is  obtained.  This  body  yields 
on  analysis  numbers  agreeing  with  the  formula  C»HuO,  phorone ;  it  is 
a  colourless,  oily  liquid  (sp.  gr.  at  15°,  0"9645)  with  a  characteristic 
turpentine-like  odour,  and  a  burning  taste.  It  forms  with  bromine 
an  unstable  addition-product,  and  with  phosphorous  pentachloride  an 
equally  unstable  chloride.  With  concentrated  sulphuric  acid,  it  gives 
a  dark  red  coloration,  and  with  nitric  acid  (sp.  gr.  1*4),  in  the  cold  a 
red  colour,  but  on  heating,  a  violent  reaction  takes  place,  and  a  solid 
greyish  yellow  nitro-body  is  produced. 

Phorone,  along  with  other  products,  including  acetone,  is  also 
obtained  when  a  mixture  of  5  parts  of  glycerol,  8  parts  of  lime,  and 
6  parts  of  zinc-dust  are  well  rubbed  together,  strongly  heated,  and  then 
burnt  in  a  current  of  hydrogen.  This  phorone  is  a  slightly  yellow 
liquid  (sp.  gr.  0"9110;  b.  p.  inconstant,  205 — 225°)  ;  it  gives  a  scarlet 
coloration  with  concentrated  sulphuric  acid,  and  a  liquid  nitro-body 
with  nitric  acid. 

The  difference  between  these  two  phorones,  the  author  thinks,  is 
probably  due  to  impurities.  D.  A.  L. 

Researches  on  the  Three  Isomeric  Fluobenzoic  Acids,  and 
on  Fluotoluic  and  Fluoanisic  Acid.  By  E.  Paterno  and  V. 
0LiYEui(Gazzetta,lSS2,  85— 96).— I.  Fluobenzoic  Acids,  C^iF.COOH. 
— 1.  Parafluohenzoic  acid  [F  :  COOH  =  1:4],  was  prepared  by  adding 
12 — 15  g.  paradiamidobenzoic  acid  (obtained  by  the  usual  series  of 
processes  from  p-nitrotoluene)  to  200  c.c.  of  highly  concentrated  hydro- 
fluoric acid  contained  in  a  platinum  capsule,  gently  heating  the  mix- 
ture, whereupon  it  becomes  frothy  from  evolution  of  nitrogen,  and 
stirring  it  continually  with  a  rod  of  platinum  or  ebonite,  till  the  reac- 
tion is  complete.  On  then  leaving  it  to  cool,  the  greater  part  of  the 
fluobenzoic  acid  is  deposited,  and  may  be  purified  by  crystallisation 
from  boiling  water,  with  addition  of  a  small  quantity  of  animal  char- 
coal. In  solution  there  remains  the  hydrofluoride  of  p-amidobenzoic 
acid  (m.  p.  210 — 211°).  The  formation  of  these  two  acids  is  repre- 
sented by  the  equation — 

CuH„N,04  +  2HF  =  C7H5FO2  +  C,H,N02,HF  +  N^. 

Parafluohenzoic  acid  prepared  as  above  crystallises  from  boiling 
water  in  flat  needles,  having  a  nacreous  lustre,  resembling  benzoic  acid 
in  aspect  and  odour,  soluble  in  alcohol,  ether,  benzene,  &c.,  melting  at 
180 — 181°,  and  volatilising  without  decomposition.  Its  barium,  salt 
crystallises  from  boiling  water  in  ill-defined  and  not  quite  colourless 
laminae,  moderately  soluble  in  hot,  slightly  in  cold  water,  and  having 
the  composition  (C6Hj,F.COo)2Ba,4H20. — The  calcium  salt, 
(C6HiF.C02)2Ca,3HA 
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prepared  in  like  manner,  forms  ill-defined  scales,  always  having  a 
yellow  colour,  very  soluble  in  water,  both  hot  and  cold. 

Parafluobenzoic  acid  was  first  obtained  in  1870,  by  Schmitt  and 
Gehren  (/.  pr.  Chem.  [2],  7,  394),  who  however  regarded  it  as  the 
meta-derivative,  inasmuch  as  they  obtained  it  by  the  action  of  hydro- 
fluoric acid  on  the  diazo-acid  prepared  from  ordinary  amidobenzoic 
acid,  which  is  known  to  be  a  meta-componnd.  It  is  probable,  how- 
ever, that  the  amidobenzoic  which  they  used  consisted,  partly  at  least, 
of  the  para-modification,  since,  as  will  presently  be  seen,  the  true 
metafluobenzoic  acid  melts  at  a  much  lower  temperature  than  the  acid 
obtained  by  them,  which  in  fact  melted  at  182°,  agreeing  therein  very 
nearly  with  the  para-acid  above  described. 

2.  Metajluohetizoic  acid  [1  :  3],  was  prepared  in  like  manner  from 
diazometamidobenzoic  acid,  and  was  deposited  from  the  resulting 
solution  on  cooling,  while  the  mother-liquors  yielded  the  hydrofl^wride 
of  inetamidohenzoic  acid  in  needles  melting  at  175°.  The  metafluo- 
benzoic acid,  purified  by  two  crystallisations  from  boiling  watei',  forms 
lamincB  similar  to  those  of  benzoic  acid,  perfectly  colourless,  and  melt- 
ing at  123 — 124°.  Its  hariiim  and  calcium  salts  crystallise  with  3  mols. 
water.  The  silver  salt  crystallises  from  boiling  water  in  hard  colour- 
less anhydrous  needles,  altered  by  exposure  to  light.  The  sodium  salt 
separates  from  boiling  aqueous  solution  in  arborescent  groups  of 
large  white  opaque  scales,  containing  1  mol.  H2O.  The  methylic  ether, 
CeHiF.COOMe,  prepared  by  the  action  of  methyl  iodide  on  the  silver 
salt,  is  a  colourless,  transparent,  strongly  refracting  liquid,  having  a 
fragrant  odour  like  that  of  benzoic  ethers  in  general,  and  boiling  at 
192—194°. 

3.  Orthqfluohenzoic  acid  [1  :  2]  is  prepared  by  the  action  of  hydro- 
fluoric acid  on  diazo-orthamidobenzoic  or  diazo-amidoanthranilic  acid,* 
the  heating  being,  however,  continued  for  a  longer  time  than  in  the 
preceding  cases,  because  the  action  is  slower,  and  separates  on  cooling 
in  crystals,  which  may  be  purified  by  recrystallisation  from  boiling 
water.  It  then  forms  nearly  colourless  slender  needles,  more  soluble 
in  boiling  water  than  its  isomerides,  easily  soluble  in  alcohol  and  ether, 
and  melting  at  117 — 118°.  Its  barium  salt  crystallises  in  light, 
slightly  yellow  lamin86,  containing  2H2O,  and  very  soluble  in  water. 
The  calcium,  salt,  also  containing  2H2O,  resembles  it  in  every  respect, 
excepting  that  it  may  be  obtained  quite  colourless. 

The  hydrofluoride  of  orth amidobenzoic  acid,  obtained  from  the  niother- 
liquors  of  the  o-fluobenzoic  acid,  forms  silky,  ver;^  soluble  needles, 
melting  with  decomposition  at  about  200°. 

II.  Fluotoluic  acid,  CHa.CeHjF.COOH,  is  prepared  similarly  to 
the  preceding  acids,  by  heating  diazo-pararaidotoluic  acid  with  con- 
centrated hydrofluoric  acid,  but  does  not  separate  from  the  resulting 

*  This  acid  is  prepared  by  dissolving  anthranilic  acid  in  the  smallest  possible 
quantity  of  ethyl  nitrite,  and  adding  an  excess  of  anhydrous  ether  saturated  witli 
nitrous  gas,  and  separates  in  a  mass  of  crystals,  colourless  at  first,  but  gradually 
turning  yellowish  ;  it  decomposes  at  80°  with  violent  explosion.  The  use  of  ether 
in  its  preparation  (instead  of  alcohol,  which  is  used  in  preparing  the  corresponding 
meta-  and  para-acids)  is  necessitated  by  the  circumstance  that  it  is  easily  soluble  in 
alcohol. 
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solution  on  cooling;  on  neutralising  the  liquid  with  soda,  however, 
then  concentrating,  and  adding  hydrochloric  acid,  a  flocculent  preci- 
pitate is  obtained,  which,  when  dried  and  purified  by  repeated  crystal- 
lisation from  a  mixture  of  alcohol  and  water,  in  presence  of  animal 
charcoal,  yields  white  scales,  melting  at  160 — 161°,  and  agreeing  in 
composition  with  the  formula  above  given. 

Ill,  Fluoanisic  acid,  MeO.CsHsF.COOH,  prepared  in  like  manner 
from  diazo-amido-anisic  acid,  separates  as  a  flocculent  substance, 
which,  when  washed  with  a  little  water  and  crystallised  from  aqueous 
alcohol,  in  presence  of  animal  charcoal,  forms  slender  colourless 
needles,  melting  at  204°. 

The  experiments  above  described  show — in  opposition  to  the  results 
obtained  by  Schmitt  and  Gehren — that  the  fluobenzoic  acids  melt  at 
lower  temperatures  than  the  corresponding  chlorobeuzoic  acids,  so  that, 
in  this  class  of  organic  compounds,  fluorine  takes  its  place  in  the 
series  of  halogen-elements  before  chlorine,  in  accordance  with  its 
lower  atomic  weight.  Moreover,  the  difierence  between  the  melting 
points  of  ortho-  and  meta-fluobenzoic  acids  (6^)  is  small  in  comparison 
with  that  which  exists  between  the  melting  points  of  the  meta-  and 
para-compounds  (57"),  in  which  respect  the  fluobenzoic  acids  resemble 
the  other  halogen-derivatives  of  benzoic  acid  ;  thus  in  the  chloro- 
benzoic  acids  the  difference  of  melting  point  between  the  o-  and  m- 
acid  is  only  16°,  whereas  between  the  in-  and  ^-acids  it  is  34°;  in  the 
corresponding  brominated  acids  these  differences  are  respectively  13° 
and  93°,  and  in  the  iodated  acids,  28°  and  80°.  In  the  present  state  of 
our  knowledge,  however,  it  would  be  premature  to  extend  this  rela- 
tion to  other  classes  of  halogenated  organic  compounds  ;  and  in  fact 
the  only  other  example  that  could  at  present  be  cited,  namely,  the 
fluobenzene  obtained  by  Schmitt  and  Gehren,  tends  to  an  exactly  oppo- 
site conclusion,  inasmuch  as  this  compound  is  solid  at  ordinary  tem- 
peratures, melts  at  40°,  and  boils  at  180 — 183°,  whereas  monochloro-, 
monobromo-,  and  raono-iodobenzene  are  liquids,  boiling  respectively  at 
132°,  155°,  and  185°.  The  authors  hope  soon  to  continue  their  experi- 
ments on  tluorated  organic  compounds,  with  the  view  of  throwing 
further  light  on  these  relations.  H.  W. 

Behaviour  of  the  Isomeric  Monobromocinnamic  Acids  with 
Concentrated  Sulphuric  Acid.  By  R.  Leuckart  (Ber.,  15,  16 — 
21). — Glaser  {Annalen,  143,  325,  et  Sfq,),hj  treating  dibromocinnamic 
acid  with  alcoholic  potash,  obtained  two  isomeric  monobromophenyl- 
acrylic  acids,  which  he  called  a-jS-monobromociunamic  acids. 

When  treated  with  cold  concentrated  sulphuric  acid,  the  a-acid  dis- 
solves readily,  but  undergoes  scarcely  any  change,  very  small  quantities 
of  acetophenone  being  the  only  product.  The  /J-acid,  on  the  other  hand, 
under  similar  circumstances,  is  readily  altered  ;  it  dissolves  to  a  yellow 
solution,  which  gradually  passes  through  different  shades  to  brown. 
The  product  is  poured  into  water,  by  which  it  is  precipitated  in  flocks. 
The  precipitate  is  washed,  and  treated  with  dilute  soda-solution;  the 
part  soluble  in  soda  contains  the  body  CigHijO,  which  crystallises 
from   a  mixture   of   nitrobenzene   and   glacial  acetic  acid  in  yellow 
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needles  (m.  p.  above  260°),  sol  able  in  most  of  the  ordinary  solvents. 
The  neutral  ammoniacal  solution  gives  yellow  insoluble  precipitates 
with  metallic  chlorides ;  the  acid  is  easily  re-obtained  from  these  salts. 
The  part  insoluble  in  soda  was  treated  successively  with  glacial  acetic 
acid,  absolute  alcohol,  phenol,  and  dilute  soda,  then  washed  with  water, 
alcohol,  and  ether,  until  the  phenol  odour  had  gone.  The  residue 
when  heated  to  250°,  gave  off  phenol,  and  the  residual  substance  soon 
decomposed,  giving  off  a  pungent  vapour,  only  a  very  small  quantity 
subliming  without  decomposition.  The  phenol  compound  is  very 
sparingly  soluble  in  most  solvents  ;  it  is  however  decomposed  by  pro- 
longed boiling  with  acetic  anhydi-ide :  on  cooling,  iridescent  leaflets 
separate  out ;  they  are  free  from  phenol,  and  contain  bromine,  but  are 
diflBcult  to  purify.  The  product  from  the  action  of  butyric  anhydride 
crystallises  in  large  leaflets  with  mother-of-pearl  lustre,  soluble  iu 
boiling  phenol,  nitrobenzene,  aniline,  and  high  boiling  coal-tar  oils, 
with  all  of  which  it  forms  crystalline  compounds.  On  analysis  this 
product  yields  numbers  for  the  formula  CnHnBrjOa,  or  CnHioBr^O.. ; 
it  melts  above  840°,  dissolves  with  change  in  concentrated  sulphuric 
acid,  and  on  being  boiled  with  alcoholic  potash  for  some  time,  decom- 
poses with  a  characteristic  violet  coloration.  It  is  very  stable  towards 
oxidising  agents.  By  treating  the  phenol  compound  suspended  in 
glacial  acetic  acid  with  zinc-dust,  a  body,  CnHuOj,  or  CnHi302,  is 
formed,  sparingly  soluble  in  water,  easily  in  alcohol,  from  which  it 
sepai'ates  in  beautiful  crystals  (m.  p.  127°).  It  dissolves  in  concen. 
trated  sulphuric  acid,  with  rose-red  colour,  and  gives  a  violet  colora- 
tion when  heated  with  alkalis.  This  body  is  not  the  only  product 
of  the  above  reduction.  The  paper  concludes  with  some  theoretical 
considerations-  D.  A.  L. 

Decomposition  of  the  Calcium  Salts  of  the  three  Hydroxy- 
benzoic  Acids  and  of  Anisic  Acid  by  Dry  Distillation.     By  G. 

GoLDSCHMiEDT  and  J.  Herzig  {Monatsh.  Chem.,  126 — 135). — 1.  Calcium 
anisate  yields  by  dry  distillation  an  oily  product  consisting  of  aniso'il, 
phenol,  and  methyl  anisate,  and  a  residue  containing  the  calcium  salts 
of  salicylic  and  a-hydroxyisophthalic  acids,  together  with  calcium 
carbonate  and  greasy  products.  The  formation  of  the  methyl  anisate 
appears  to  take  place  according  to  the  equation : — 

MeO.CeHi.COO.  CeH^.O, 

>Ca  =    I  >Ca  +  MeO.CeHi.COOMe. 

MeO.C6H4.COO^  CO— 0^ 

Calcium  anisate.  Calcium  salicylate.  Methyl  anisate. 

The  conversion  of  parahydroxybenzoic  acid  into  salicylic  acid  by 
the  action  of  heat  on  its  salts,  and  the  formation  of  dicarboxylic  acids 
by  heating  these  same  salts  in  an  atmosphere  of  carbonic  anhydride,  have 
been  established  by  the  researclies  of  Kupferberg  (this  Journal,  29, 
926),  Ost  {ihid.,  29,  252),  and  van  d.  Velden  {ihid.,  32,  337).  The 
formation  of  aniso'il  and  phenol  by  the  action  of  heat  on  anisates  and 
hjdrox)  bei  zoates  respectively  are  well  known  facts. 

2.  The  calcium  salts  of  parahydroxybenzoic  and  salicylic  acid  yield 
by  dry  distillation  products  nearly  identical  with  those  obtained  by 
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the  three  chemists  jast  mentioned  from  the  alkali-salts  of  the  same 
acid ;  but  the  decomposition  of  calcium  raetahydroxybenzoate  takes 
place  in  a  different  way. 

When  dehydrated  calcium  -parahydroxybenzoate  is  subjected  to  dry 
distillation,  phenol  passes  over,  together  with  a  small  quantity  of  a 
substance  insoluble  in  alkalis,  smelling  like  diphenylene  oxide,  crystal- 
lising from  alcohol  in  long,  mostly  curved,  white  needles,  and  melting 
at  99°.  The  quantity  of  this  substance  obtained  was  too  small  for 
complete  examination,  but  it  may  probably  be  regarded  as  the  di- 
phenylene  oxide  of  the  para-series.  The  residue  of  the  distillation  of 
the  parahydroxybenzoate  was  found  to  consist  of  the  same  substances 
as  those  obtained  from  the  anisate,  viz.,  basic  salicylate,  a-hydroxyiso- 
phthalate,  and  carbonate  of  calcium,  together  with  greasy  products. 

That  calcium  salicylate  decomposes  at  high  temperatures  in  the 
same  manner  as  the  sodium  salt  has  already  been  shown  by  Ost,  and 
the  authors  of  the  present  paper  have  likewise  found  in  tlie  residue, 
which  was  nearly  white,  nothing  but  basic  salicylate  of  calcium.  The 
phenol  in  the  distillate  when  dissolved  in  alkali,  left  a  small  quantity 
of  diphenylene  oxide,  crystallising  from  alcohol  in  laminse,  melting  at 
80 — 81",  and  forming  with  picric  acid  a  yellow  compound  melting  at 
94°  (cf.  M.  V.  Schmidt,  Monatxh.,  2,  15  ;  this  Journal,  1881,  Abstr., 
824).  The  formation  of  diphenylene  oxide  by  the  distillation  of  calcium 
salicylate,  and  its  non-production  in  like  manner  from  the  para-  or 
meta-hydroxybenzoate  (inj'ra)  points  to  the  conclusion  that  it  is  an 
ortho-compound,  and  is  produced  in  this  case,  not  from  previously 
formed  phenol,  but  from  the  residues  of  calcium  salicylate. 

Calcium  metahydroxybenzoate  yields  a  greenish  distillate,  the  last 
portions  of  which  solidity.  This  distillate  dissolves  in  potash-ley, 
forming  a  slightly  turbid  red  solution ;  and  on  agitating  this  with 
ether,  the  turbidity  disappears,  the  etlier  acquiring  a  yellow-green 
fluorescence,  and  leaving  on  evaporation  a  very  small  quantity  of  a 
gi'easy  substance  having  a  faint  odour  of  diphenylene  oxide.  The 
alkaline  solution  when  acidulated  deposits  phenol,  together  with 
metahydroxybenzoic  acid. 

The  residue  contained — together  with  unaltered  metahydroxybenzoic 
acid — salicylic  acid  and  acids  precipitable  by  lead  acetate ;  and  on 
decomposing  the  lead  precipitate  with  hydrogen  sulphide,  agitating 
the  filtrate  with  ether,  and  recrystallising  the  residue  from  water, 
■with  the  aid  of  animal  charcoal,  the  crystals  which  separated  melted 
at  about  180°,  and  gave  no  colour-reaction  with  ferric  chloride, 
whereas  the  mother-liquors  and  the  second  crop  of  crystals  melting  at 
a  temperature  100°  higher,  exhibited  the  red  iron  reaction.  Hence 
it  appears  that  in  the  distillation  of  calcium  metahydroxybenzoate, 
salicylic  and  a-hydroxyisophthalic  acid  are  formed — as  from  para- 
liydroxy benzoic  acid — and  in  addition,  most  probably  also,  hjdroxy- 
orthophthalic  acid,  which,  according  to  Baeyer  (^Ber.,  10,  1079)  and 
Schall  {ibid.,  12,  816),  melts  at  181°,  is  precipitable  by  lead  acetate, 
and  does  not  give  any  iron  reaction.     This  acid, 

CeHsCCOOH)  (COOH)  (OH), 
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may  be  formed  from,  metahydroxybenzoic  acid  without  change  of 
orientation. 

As  already  observed,  the  behaviour  of  calcium  metahydroxybenzoic 
acid  when  heated  is  totally  different  from  that  of  the  alkali-salts  of 
the  same  acids,  which,  as  shown  by  Kupferberg,  yield  neither  poly- 
basic  acids,  nor  isomeric  hydroxybenzoic  acids,  nor  phenol. 

H.  W. 

Action  of  Phosphorus  Oxychloride  on  Neutral  and  Basic 
Sodium  and  Potassium  Salicylates.  By  R.  Right kr  (.7.  pr.  Chem. 
[2],  23,  349 — 351). — By  the  action  of  phosphoras  oxychloride  on 
basic  sodium  or  potassium  salicylate,  oxydiphenyl  ketone, 

COCCbHOjO, 

is  obtained,  identical  with  that  described  by  Merz  and  Weith  (this 
Journal,  Abstr.,  1881,  264).  This  compound  is  also  produced  by  dis- 
tilHng  phenyl  phosphate  with  the  above  salicylates,  also  by  the  dry 
distillation  of  sodium  chlorosalicylate.  Hydriodic  acid  converts  it  at 
160°  into  methylene  diphenyl  oxide.  By  sodium  amalgam,  it  is  con- 
verted into  a  compound,  CjrHisOs  (m.  p.  199°).  An  isomeride  of  this 
ketone  is  obtained  by  acting  on  neutral  sodium  salicylate  with  phos- 
phorus oxychloride.  This  ketone  is  soluble  in  alkalis,  is  but  slightly 
acted  on  by  hydriodic  acid,  and  melts  at  91".  Heated  with  caustic 
lime,  it  yields  diphenyl  oxide  and  diphenyl  ketone.  Both  ketones  form 
bromo-substitution-componnds,  sulphonic  acids,  and  nitro-compounds  ; 
the  second  ketone  is  decomposed  by  fuming  nitric  acid,  yielding  nitro- 
derivatives  and  carbonic  anhydride.  P.  P.  B. 

Benzhydroxylpropionic  Acid.  By  E.  Burcker  (^Bull.  Soc.  Chim. 
[21,  37,  5 — 6). — Benzhydroxylpropionic  acid, 

CHPh(OH).C2H4.COOH, 

is  obtained  by  the  action  of  nascent  hydrogen  (from  sodium  amalgam, 
or  zinc  and  HCl  in  alcoholic  solution)  on  benzoylpropionic  acid.  It 
forms  white  orthorhombic  needles,  m.  p.  30 — 31°,  b.  p.  235°,  readily 
soluble  in  alcohol,  ether,  chloroform,  and  boiling  water,  but  insoluble 
in  cold  water.  By  oxidation  with  chromic  mixture,  it  is  reconverted 
into  benzoylpropionic  acid.  Benzhydroxylpropionic  acid  is  the 
higher  homologue  of  phenyl-glycollic  and  phenyl-lactic  acids.  It 
forms  salts  which  crystallise  with  difficulty.  On  adding  silver  nitrate 
to  a  solution  of  the  barium  salt,  the  silver  salt  is  obtained  as  a  white 
precipitate,  rapidly  decomposed  by  light.  C.  H.  B. 

Displacement  of  the  Sulpho-group  by  Bromine.  By  W. 
Kklbe  (Ber.,  15,  39 — 42). — This  paper  is  in  support  of  the  view  ex- 
pressed by  the  author  in  a  previous  communication  (this  vol.,  301). 
He  has  further  investigated  the  bromocymene  produced  by  the  action 
of  bromine  on  the  aqueous  solution  of  a-metaisocymenesulphonic  acid 
in  the  cold  {ibid.,  300).  He  calls  this  a-hromometaisocymene ;  it  is  a 
colourless  highly  refractive  liquid  (b.  p.  233 — 235°)  with  a  rose-like 
odour.  Heated  with  ordinary  concentrated  sulphuric  acid,  it  dissolves 
and  carbonises,  hydrobromic  acid  being  at  the  same  time  given 
off.     Fuming  sulphuric  acid  dissolves  it  at  the  ordinary  temperature, 
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forming  a  bromocymenesul phonic  acid,  which  crystallises  from  con- 
centrated hydrochloric  acid  in  long  fine  needles.  Thisbroraocymene  is 
likewise  dissolved  by  fuming  nitric  acid,  from  which  solution  water 
separates  an  oil,  which  crystallises  on  standing,  and  after  purification 
and  recrystallisation  from  boiling  light  petroleum,  forms  long  thick 
reddish  needles  (ra,  p.  121°)  ;  this  is  nitrohromocymene.  By  boiling 
a-bromocymene  with  dilute  nitric  acid,  it  is  converted  into  an  acid 
Avhich  crystallises  from  alcohol  in  warty  groups  of  thick  needles 
(m.  p.  210"5°),  identical  with  0.  Jacobsen's  bromometatoluic  acid  (this 
vol.,  185)  Br  :  Me  :  COO H  =  [1:2:4].  Therefore  the  formulae  for 
the  different  bodies  from  cymene  can  be  thns  represented :  the  bromo- 
cymene,  CeHs.Br.Me.Pr  [1  :  2  :  4],  and  the  sul phonic  acid, 

CHs.SOsH.Me.Pr  [1:2:  4], 

and  the  phenol  from  the  sulphonic  acid,  C6H3.OH.Me.Pr.  [1:2:  4]. 

By  the  action  of  concentrated  hydrochloric  acid  on  the  monobrom- 
a-metaisocymenesulphonic  acid  already  described  {loc.  cit.,  300), 
another  bromocyraene  is  obtained :  this  is  called  ^-hromometaiso- 
cymene;  it  is  a  colourless  strongly  refractive  liquid  (b.  p.  224 — 225°), 
with  an  odour  of  bromotoluene.  It  dissolves  in  fuming  nitric  acid 
forming  dinifrobromocymene,  which  crystallises  from  light  petroleum 
in  nodular  aggi'egations  of  short  thick  needles  (m.  p.  55  ).  /3-bromo- 
cymene  is  not  so  easily  attacked  by  dilute  nitric  acid  as  the  a-bromo- 
cymene; it  is,  however,  ultimately  converted  into  an  acid  (m.  p.  155°). 

D.  A.  L. 

Compounds  of  the  Indigo-group.  By  A.  Baeyer  (Ber.,  15, 
50 — 56).  In  a  previous  communication  (this  vol.,  198 — 199)  it  was 
shown  that  the  formation  of  indigo-blue  probably  depends  on  the 
production  and  ultimate  oxidation  of  an  intermediate  body — indoxyl. 
This  change  into  the  colouring-matter  is  most  likely  accompanied  by  a 
carbon  condensation  effected  between  the  carbon-atoms  farthest  away 
from  the  benzene-group.  If  then  this  is  so,  the  hydrocarbon  from  which 
indigo  is  derived  must  be  Glaser's  diacetylenylphenyl, — 

Ph.c :  c.c  i  c.Ph, 

(Annalen,  154,  159).  To  prove  this,  the  author  has  prepared  the 
orthonitro-derivative  of  this  hydrocarbon  in  the  following  way  : — On 
boiling  orthonitrophenylpropiolic  acid  with  water,  the  presence  of 
mineral  acids  being  avoided,  orthonitrophenylacetylene  is  formed,  and 
passes  over  with  the  steam.  It  is  converted  into  the  copper-compound 
by  dissolving  in  much  alcohol  and  precipitating  with  ammoniacal 
cuprous  chloride.  ,  One  part  of  this  copper  compound  (moist)  is  left 
in  a  solution  of  potassium  ferricyanide  (2"25  parts),  and  potassium 
hydroxide  (0'38  part),  in  water  (9  parts),  until  the  red  colour  has 
disappeared,  which  takes  about  24  hours ;  the  precipitate  is  then 
washed  and  extracted  with  chloroform.  The  required  nitro- derivative 
crystallises  out  in  golden-yellow  needles  from  the  chloroform.  The 
author  calLs  this  body  orthodinitrodi'phenyldiacetylene, — 

C6H,(N02).c  :  c.c :  cCsH^.n-o^, 

it  is  insoluble  in  cold  alcohol  and  ether,  only  very  sparingly  soluble  in 
hot  alcohol,  but  soluble  in  chloroform  and  nitrobenzene.     It  melts  with 
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decomposition  at  212°.  It  is  not  easily  reduced.  Ferrons  sulphate  in 
the  presence  of  concentrated  sulphuric  acid  reduces  it  to  indo'in.  This 
body,  like  ethyl  orthonitrophenylpropiolate,  is  converted  into  its 
isomeric  isatogen  derivative — diiastogen — by  the  action  of  concentrated 
sulphuric  acid.  When  finely  powdered  dinitrodiphenyldiacetylene  is 
mixed  with  concentrated  sulphuric  acid,  fuming  sulphuric  acid  then 
gradually  added  until  all  is  dissolved,  and  the  dark  cherry-red  liquid 
filtered  through  glass-wool  and  allowed  to  drop  into  alcohol,  diisatogen 
separates  out  in  red  needles.  This  body,  like  indigo,  is  insoluble  in  alcohol 
and  ether,  somewhat  soluble  in  chloroform,  but  more  readily  in  hot 
nitrobenzene,  from  which  it  crystallises  in  red  needles.  It  is  of  special 
interest  because  of  all  artificial  substances  it  is  the  nearest  allied  to 
indigo,  and  the  most  easily  converted  intxi  it.  It  is  converted  directly 
into  indii/o  free  from  indirubin,  and  without  passing  through  the  inter- 
mediate stages  of  either  indigo- white  or  indoxyl,  by  reducing  agents 
such  as  ammonium  and  alkaline  sulphides,  zinc,  and  ammonia,  or 
potash,  or  acetic  acid,  &c.  By  concentrated  sulphuric  acid  and  ferrous 
sulphate,  it  is  changed  to  indo'in.  Tin  and  hydrochloric  acid  yield  a 
yellow  amorphous  substance,  similar  to  that  produced  by  the  same 
reagents  with  indigo.  The  formation  of  indigo  from  indoxyl  may 
be  thus  represented  : — 

C,h/|  )CH,.      CeR/\  )CH-CH(!  )CeH4. 

Indoxyl.  Indigo-white. 


/  1  \CH— CH(  I  )CeRi. 


Indigo. 

As  the  nature  of  the  isatogen-group  is  not  yet  definitely  established, 
the  formation  of  indigo  from  diisatogen  cannot  be  represented  with  the 
same  certainty,  but  may  be  provisionally  explained  thus : — 

Diisatogen, 

-O2 — >c. 


Indigo. 

To  ascertain  the  nature  of  the  isatogen-group,  experiments  were 
made  on  its  derivatives.  By  reduction,  ethyl  isatogenate  is  converted 
into  ethyl  indoxylate,  and  diisatogen  into  indigo.  Both  substances 
give  indo'in  with  concentrated  sulphuric  acid  and  ferrous  sulphate.  On 
treating  the  finely  powdered  ethyl  isatogenate  with  barium  hydroxide, 
and  adding  an  acid  as  soon  as  barium  carbonate  sepai'ates  out,  then 
extracting  with  ether,  a  colourless  oily  acid  is  obtained,  which  is  soluble 


ORGANIC  CHEMISTRY.  621 

in  water,  and  like  phenylglyoxjlic  acid  gives  a  red  colour  with  benzene 
and  concentrated  sulphuric  acid ;  it  is  therefore  probably  a  derivative 
of  this  acid,  azaph^nylijlyoxylic  acid.  By  continuing  the  action  of 
barium  hydroxide  solution,  orthoazobenzoic  acid  (Griess,  Jier., 10,  18G9) 
is  fonned.  With  sodium  carbonate,  isatin  is  produced,  as  well  as  azo- 
benzoic  acid.  Diisatogen  at  first  dissolves  in  baryta-water,  but 
in  a  very  short  time  indigo  is  precipitated,  and  azobenzoic  acid 
remains  in  solution  ;  with  sodium  carbonate  diiastogen  also  forms 
azobenzoic  acid.  Ethyl  isatogenate  forms  with  potassium  or  ammo- 
nium hydrogen  sulphite,  a  compound  which  is  converted  into 
indoxyl,  evidently  passing  through  the  stage  of  isatogen  sulphite. 
Orthoniti-ophenylpropiolic  acid  likewise  gives  rise  to  isatogensul- 
phurous  acid  when  boiled  with  ammonium  -  hydrogen  sulphite. 
Isatoijensulphuro'us  acid  can  be  isolated  by  precipitating  the  sul- 
phurous acid  with  barium  acetate,  the  barium  with  ammonium 
carbonate,  acidifying  with  acetic  acid,  and  precipitating  with  lead 
acetate,  &c.  It  forms  a  yellow  syrup,  is  converted  by  concen- 
trated sulphuric  acid  into  indo'in,  and  by  ammonia  and  zinc-dust 
into  indoxyl,  which  quickly  oxidises  to  indigo  in  the  air.  Am- 
monium hydrogen  sulphite  does  not  convert  dinitrodiphenyldiacety- 
lene  into  an  isatogen  derivative.  Diisatogen  combines  directly  with 
the  sulphite,  and  on  boiling  dissolves  to  a  yellow  solution,  which  after 
removal  of  the  sulphurous  acid  with  barium  acetate  behaves  similarly 
to  a  solution  of  isatogensulphurous  acid,  with  the  exception  that  with 
zinc-dust  and  ammonia  it  forms  indigo  direct  and  not  indoxyl.  The 
author  could  not  prepare  free  isatogen  from  its  sulphite  compound, 
which  is  remarkable  because  the  corresponding  compound  of  its 
isomeride,  isatin,  decomposes  spontaneously.  D.  A.  L. 

Preparation  of  Triphenylmethane.  By  C.  Fbiedel  and  J.  M. 
Crafts  {Bull.  Sue  Chim.  [2j,  37,  0—11). — The  method  recently 
described  by  Schwarz  for  the  preparation  of  triphenylmethane  by  the 
action  of  aluminium  chloride  on  chloroform  in  presence  of  benzene, 
was  described  by  the  authors  in  1877.  Later  E.  and  O.  Fischer  found 
that  diphenylmethane  is  produced  in  considerable  quantity,  and 
attribute  its  formation  to  reduction  of  an  intermediate  product, 
CHC1(C6H5)2,  by  the  aluminium  chloride,  a  supposition  which  agrees 
with  the  authors'  theory  of  the  intermediate  formation  of  the  compound 
AliCUCeHj.  The  best  yield  of  triphenylmethane  was  obtained  by 
mixing  1,000  grams  benzene,  200  grams  chloroform,  and  200  grams 
aluminium  chloride,  the  latter  being  added  in  four  or  five  portions, 
and  the  liquid  finally  heated  to  the  boiling  point  of  benzene  for  two 
hours.  Only  130  grams  hydrochloric  acid  were  evolved,  instead  of 
183-4,  as  required  by  the  equation  CHCI3  +  'iC^S.^  =  CH(C6Hs)3  -f- 
3HC1.  J'ischer's  theory  of  the  formation  of  diphenylmethane  requires 
the  evolution  of  the  whole  of  the  hydrochloric  acid.  That  portion  of 
the  distillate  boiling  above  150°  weighed  280  grams.  On  heating  to 
200°  it  gave  off  hydrochloric  acid  and  a  small  quantity  of  water,  and 
yielded  on  fractionation  40  grams  diphenylmethane,  150  grams  tri- 
phenylmethane, 50  grams  carbonaceous  residue,  and  other  substances 
of  higher  boiling  point  than  triphenylmethane.     The  diphenylmethane 
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does  not  appear  to  be  formed  in  presence  of  the  aluminium  chloride,  but 
when  the  crude  product  is  heated  to  200°,  probably  by  the  mutual  reaction 
of  the  chloride  CHCl(C6Hj)2  and  the  triphenylmethane,  the  latter  pos- 
sibly being  converted  into  C2(C2Hs)e.  Prolonged  boiling  with  zinc 
and  hydrochloric  acid  in  alcoholic  solution,  or  treatment  with  potash, 
fails  to  remove  chlorine  from  the  crude  product.  When  triphenyl- 
methane is  heated  for  10  minutes  at  120°  with  one-third  its  weight  of 
aluminium  cliloride,  it  is  almost  entirely  decomposed,  with  production 
of  benzene  and  a  hydrocarbon  which  resembles  asphalt,  but  entirely 
decomposes  on  heating,  yielding  benzene.  It  follows  that  in  preparing 
triphenylmethane  prolonged  heating  should  be  avoided.  When  1  part 
triphenylmethane  is  heated  with  7'5  parts  benzene,  and  1  part 
aluminium  chloride,  for  10  hours  at  a  temperature  below  the  boiling 
point  of  benzene,  it  yields  more  than  one-third  its  weight  of  diphenyl- 
methane,  but  cannot  be  entirely  decomposed.  Toluene  is  not  formed 
in  the  process  of  preparing  triphenylmethane.  C.  H.  B. 

Synthesis  by  means  of  Phenylacetylene  and  its  Derivatives. 
By  A.  Bakyer  and  L.  Landsberg  (Ber.,  15,  57 — Gl). — Diphenydi- 
acetylene  can  be  prepared  by  mixing  a  quantity  of  phenylacetylene- 
copper,  equivalent  to  1  mol.  of  the  acetylene,  with  a  cold  saturated 
solution  of  1  mol.  of  potassium  ferricyanide  mixed  with  1  mol.  potash, 
and  leaving  the  mixture  until  the  flocks  of  the  original  copper  com- 
pound are  changed  into  greenish-brown  granular  precipitate  (about 
24  hours).  The  precipitate  is  washed,  dried,  and  extracted  with 
alcohol.  This  method  is  adopted  throughout  this  paper  for  the  pre- 
paration of  acetylene  derivatives,  the  solvent  for  extraction  being 
varied.  Orthomo)ionitrodiphe7ii/ldiac€tylene  is  prepared  by  treating  the 
copper  compound  of  phenylacetylene  and  its  orthonitro-derivative  by 
the  above  method ;  or  by  dissolving  the  two  substances  together  in 
alcohol  and  treating  them  with  ammoniacal  cuprous  chloride.  The 
copper  precipitate  is  extracted  with  chloroform,  the  chloroform  distilled 
ofP,  and  the  residue  crystallised  from  alcohol.  The  first  crop  consists 
of  a  small  quantity  of  the  dinitro-derivative,  the  second  is  the  raono- 
nitro-body,  and  the  mother-liquor  retains  the  non-nitrated  diacetylene. 
Orthoraonoiiitrodiphenyldiacetylene,  NOa.CeHi.C  :  C.C  :  C.CeHs,  crystal- 
lises from  alcohol  in  yellow  leaflets  (which  soften  at  145°,  and  melt  at 
164 — 155°).     It  is  moderately  soluble  in  alcohol  and  ether,  and  very 

easily    in   chloroform.      The   authors    consider  this   body   of    special 

n  :  Q 

interest,  because  the  group -|^A         ,  which  is  so  important  in  the 

formation  of  indigo,  is  present  in  a  form  of  combination  differing  from 
the  form  found  in  all  bodies  previously  described.  Concentrated  sul- 
phuric acid  dissolves  it  with  a  brown  colour,  evidently  converting  it 
into  the  isomeric  phenylacetyleueisatogen — 

0, 


CeiL 


-h.C ':  CPh 


This  could  not  be  obtained  pure ;  on  pouring  into  alcohol  nothing  sepa- 
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mted ;  but  with  water  an  amorphous  red  mass  is  formed,  soluble  in 
chloroform.  Rt^duction  experiments  yielded  no  noteworthy  results. 
Ammonium  sulphide  converts  it  into  a  brick-red  substance,  which 
could  not  bo  crystallised.  Ferrous  sulphate  and  sulphuric  acid  do  not 
act  on  it.  From  this  it  is  apparent  that  when  the  carbethoxyl  group 
in  an  i.satofjenic  ethereal  salt  is  replaced  by  a  hydrocarbon,  it  cannot 
be  converted  into  an  indigo-body. 

OrthamidophenylacetT/lene. — Finely  powdered  nitrophenylacetylone 
is  shaken  up  with  ammonia  and  zinc-dust;  when  the  action  is  finished, 
the  mass  is  distilled  with  steam,  the  distillate  extracted  with  ether, 
and  the  exti-act  shaken  with  hydrochloric  acid.  The  ba.se  is  seporated 
from  the  latter  by  adding  soda.  It  is  a  pale  yellow  oil  with  an  odour 
something  like  that  of  naphthalene,  or  when  diluted,  like  that  of  the 
indigo-vat.  It  becomes  brown  and  viscid  on  exposure  to  the  air.  A  pine 
chip  moistened  with  alcohol  and  hydrochloric  acid  is  coloured  yellow 
when  dipped  into  amidophenylacetylene.  An  alcoholic  solution  of  this 
base  is  precipitated  pale  yellow  by  ammoniacal  silver  solution,  and 
yellow  by  ammoniacal  cuprous  chloride.  The  silver  derivative  decom- 
poses while  drying,  and  detonates  on  heating;  the  copper  derivative  is 
more  stable.  The  hydrochloride,  CsHbNCI,  is  an  unstable  yellow  crys- 
talline mass,  easily  soluble  in  water.  The  acetate,  CioHgNO,  made  by 
mixing  the  base  with  acetic  anhydride,  crystalli.ses  from  wat«r  in 
colourless  needles  (m.  p.  75").  As  the  diamido-derivatives  of  diphenyl- 
diacetylene  are  easily  decomposible,  acetyl-compounds  are  used. 

Orthodiamidodifhenyldiacetylene,  NHj,C6Hi  C  :  C.C  :  C.CjH4,NHj.— 
The  acetate  of  this  body  is  prepared  by  treating  the  copper-compound 
of  acetylamidophenylacetylene  by  the  potassium  ferricyanide  method. 
The  copper  precipitate  is  extracted  with  chloroform,  and  the  extract 
crystallised  from  alcohol,  boiled  with  equal  parts  of  water,  sulphuric 
acid  and  alcohol,  until  all  is  dis.solved.  This  is  now  poured  into 
water,  filtered  if  necessary,  and  the  ba.se  precipitated  by  ammonia.  It 
crystallises  fi'om  dilute  alcohol  in  long  yellowish  prisms  (m.  p.  128°), 
insoluble  in  water,  easily  soluble  in  alcohol,  ether,  and  acids.  The 
hydrochloride,  Ci6Hi2N2,2HCl,  obtained  in  definite  colourless  crystals, 
by  evaporating  its  solution  in  a  vacuum,  is  easily  soluble  in  water. 
The  diacefafe,  Ci6HioN2.2AcO,  forms  long,  colourless,  very  brilliant 
needles  (m.  p.  231°),  which  turn  rose-red  on  exposure  to  light. 

D.  A.  L. 

Conversion  of  Phenols  into  Diphenols  by  Oxidation.  By 
A.  P.  DiANiN  (Jo2irn.  Bass.  Chera.  Soc,  1882,  130— 152).— In  the  year 
1877  the  author  published  his  researches  on  the  oxidation  of  isomeric 
naplithols  by  ferric  chloride.  The  results  of  his  further  researches 
have  been  partly  published  since,  and  are  completely  described  in  the 
present  extended  memoir. 

(3-0xyd;inaphthylene,  CooHioO,  is  obtained  on  heating  /3-dinaphthol, 
after  drying  it  at  150°  with  phosphorus  pentoxide.  It  has  a  pale  yellow 
colour,  and  exhibits  a  slight  green  fluorescence,  is  soluble  in  ether, 
benzene,  boiling  alcohol,  and  acetic  acid,  but  colourless  when  pure. 
Its  prismatic  crystals  melt  at  154^.  Its  composition  is  analogous  to  that 
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of  ethylene  oxide.     It  combines  with  picric  acid.     a-Oxydtnaphthijlene 
is  obtained  in  a  similar  way. 

Isomeric  dithymoh  were  obtained  on  oxidising  a-  or  ^-thymol  with 
ferric  salts  (either  the  chloride  after  neutralising  it  by  marble  or  ferric 
alum) ,  according  to  the  equation  : — 

2C,„HuO  +  Fe.CSOOa  =  C^HmO,  +  2FeS04  +  H2SO4. 

a-DUhymol,  obtained  from  a-thymol,  forms  white  prismatic  or 
tabular  crystals  (m.  p.  165*5°),  coml)ining  with  alkalis  to  yellow  solu- 
tions. It  contains  1  mol.  of  water  of  crystallisation,  CioHjsOz  +  HjO. 
On  heating  it  with  benzoic  chloride,  a-dibenzoyl-dithymol,  C2oH24Bz202, 
is  obtained  ;  it  forms  microscopic  scales  (m.  p.  215°),  insoluble  in  water. 
With  potassium  hydroxide  it  splits  up  into  benzoic  acid  and  dithymol. 
The  behaviour  of  a-cymol  (carvacrol)  on  oxidation,  is  similar,  but  the 
products  have  not  yet  been  completely  investigated.  The  same  is  the 
case  with  ordinary  phenol  and  meta-cresol.  The  author  concludes  his  ex- 
tended paper  with  theoretical  remarks  on  the  condensation  of  aromatic 
bodies,  and  points  out  that  the  condensation  of  phenols  takes  place  more 
easily  than  that  of  other  aromatic  compounds,  such  as  hydrocarbons, 
the  last-named  requiring  the  use  of  powerful  reagents,  high  tempera- 
tures, &c.  B.  B. 

Naphthalan e-tetrasulphonic  Acid.  By  C.  Senhoper  (MonatsJi. 
Cliem.,  3,  111 — 117). — By  the  action  of  a  mixture  of  strong  sulphuric 
acid  and  phosphoric  anhydride  on  naphthalene,  the  author  in  1875 
obtained  a  naphthilene-tetrasulphonic  acid,  from  the  properties  of 
which  he  was  unable  to  decide  whether  it  consisted  of  a  single  acid  or 
of  a  mixture  of  two  isomeric  acids.  On  continuing  his  experiments, 
he  finds  that,  on  nentralising  the  crude  acid  obtained  as  above  with 
cupric  carbonate,  dissolving  the  resulting  cupric  salt  in  hot  water,  and 
leaving  the  solution  to  cool  very  slowly,  massive  blue  prisms  separate 
out,  while  the  mother-liquor  exhibits  a  fine  green  colour,  and,  when 
slowly  concentrated,  deposits  more  of  the  blue  crystals,  which  may  bo 
puriBed  by  recrystallisation.  By  still  further  concentration,  mixtures 
of  blue  and  green  cry.stals  are  obtained,  from  which  the  former  may 
be  separated  in  the  pure  state  so  long  as  they  predominate  in  the 
mixture ;  but  the  green  crystals  cannot  be  obtained  free  from  the  blue. 
Similar  phenomena  are  exhibited  by  the  barium  and  potassium  salts 
prepared  from  the  crude  acid  by  neutralisation,  each  yielding  a  mix- 
ture of  two  salts,  one  of  which,  analogous  to  the  blue  copper  salt,  can 
be  obtained  pure,  whereas  the  other  cannot  be  completely  separated 
from  the  former.  The  following  descriptions  apply  to  the  salts 
corresponding  with  the  blue  copper  salt: — 

The  barium  salt,  obtained  by  saturating  the  crude  acid  with  barium 
carbonate,  and  leaving  the  solution  to  evanprate  at  ordinary,  tempo- 
i-atures,  or  at  most  at  30 — 35°,  separates  in  mick  obliquely  truncated 
prisms,  having  a  yellow  to  brown  colour ;  colourless  crystals  may,  hpw- 
ever,  be  obtained  by  boiling  the  pure  acid,  separated  by  hydrogen 
sulphide  from  the  lead  or  copper  salt,  with  baryta-water.  The  salt, 
dried  at  200°,  has  the  composition  Ci()H4S40i2Ba.  The  crystals  contain 
7,  10,  13,  or  15  mols.  of  water,  according  to  the  temperature  at  which 
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they  are  formed.  Most  of  them  effloresce  quickly  and  completely  on 
exposure  to  the  air;  others  partially,  and  some  not  at  all.  The  air-dry 
crystals  dissolve  only  partially  in  hot  water,  the  undissolved  portions 
being  opaque,  and  much  less  soluble  than  the  original  crystals. 
The  aqueous  solution  is  not  precipitated  by  lead  acetate,  either  normal 
or  basic,  and  gives  no  colour  reaction  with  ferric  chloride.  The  lead 
salt,  prepared  by  neutralisation,  separates  from  the  concentrated 
solution  as  a  very  soluble  indistinctly  crystalline  mass,  having  the 
composition  doHiSiOuPb  +  GHjO,  and  becoming  anhydrous  at  150". 
The  copper  gait,  obtained  by  neutralisation,  separates  after  some 
time  in  thick  well-defined  blue  prisms,  having  the  composition 
C,„HiS40i,Cuj  -I-  12H,0,  and  giving  off  \)  mols.  water  at  150°.  The 
silver  suit  is  easily  soluble  in  water,  and  separates  therefrom,  in  a  vacuum, 
in  slender  needles,  which  contain  CioHiSiOijAgi  -J-  2^H20.  and  do 
not  give  off  their  water  at  l0U°;  they  are  but  slightly  altered  bv  ex- 
posure to  direct  sunlight.  The  pota^xium  salt,  CioHiS«OiiK4  +  2H,0, 
crystallises  in  tufts  of  slender  needles,  which  do  not  give  off  their 
water  at  100°.  The  sodium  salt,  C,oH4S»0„Na,  +  lOH,0  (air-dried), 
forms  well-defined  four-sided  prisms,  which  effloresce  quickly  in  the 
air,  and  give  off  8  mols.  water  at  100". 

The  free  acid,  obtained  by  decomposing  the  copper  salt  with 
hydrogen  sulphide,  separates  by  evaporation  in  a  vacuum  over  calcium 
chloride,  in  thick  prisms,  very  easily  soluble  in  water,  having,  when 
dried  at  100°,  the  compositi<m  CioH^SiOu  -|-  4H..0,  and  giving  off 
2|H>0  at  150°.  It  is  insoluble  in  ether,  and  only  slightly  soluble  in 
cold  alcohol,  does  not  decompose  at  170°,  but  when  more  strongly 
heated,  gives  off  gas,  and  leaves  a  residue  containing  sulphuric  acid. 

H.  W. 

Cyanic  Ether  of  Bomeol.  By  A.  Haller  (Compt.  re»d.,  93, 
1511 — 1514). — A  solution  of  sodium  camphor  and  sodium  bonieol 
in  toluene,  prepared  by  Baubigny's  method,  is  saturated  with  dry 
cyanogen,  washed  with  water  to  remove  sodium  cyanide,  and  then 
treated  with  soda  to  extract  the  cyano-camphor.  The  toluene  and  the 
greater  part  of  the  unaltered  caraplior  are  distilled  off  at  a  tempei-ature 
below  150°,  and  the  residue  extracted  with  boiling  water,  which,  on 
cooling,  deposits  silky  needles  ;  these  may  be  purified  by  crystallisation 
from  alcohol.  The  same  compound  is  obtained  by  the  action  of 
cyanogen  on  a  solution  of  sodium  bomeol  alone  in  toluene.  It  has  the 
composition  CuH,9N02,  which  corresponds  either  with  cyanoborneol 
plus  1  mol.  HjO,  or  with  a  compound  of  bomeol  with  cyanic  acid. 
The  crystals  belong  to  the  munoclinic  system,  and  show  two  kinds 
of  hemihedrism,  some  faces  occurring  only  on  angles  to  the  left ;  others 
only  on  angles  to  the  rig ht.  The  compound  is  insoluble  in  cold,  and 
but  slightly  soluble  in  hot  water,  readily  in  ether,  alcohol,  chloroform, 
and  benzene.  It  melts  *at  115°,  and  sublimes  partially  at  100°.  The 
•alcpholic  solution  rotates  a  ray  of  polarised  light  to  the  right,  but  the 
rotatory  power  varies  consideiably  with  the  method  of  preparation  of 
the  compound.  Montgdfier  has  shown  that  the  borneol  obtained  by 
Baubigny's  method  is  a  mixture  of  dextro  borneol  and  unstable  laavo- 
borneol :  heuce  it  is  probable  that  the  product  obtained  by  the  author 
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is  a  mixture  of  dextro-cyanoborneol,  with  unstable  Isevo-cyanoborneol. 
When  fused  with  potash,  it  yields  camphol,  potassium  carbonate,  and 
ammonia ;  and  if  its  alcoholic  solution  is  heated  with  the  theoretical 
quantity  of  potash,  potassium  cyanate  and  borneol  are  formed. 
Heated  in  dry  hydrochloric  acid  gas,  it  yields  ammonium  chloride  and 
the  compound  CioHnCl ;  heated  alone  to  200 — 210°,  it  splits  up  into 
borneol  and  cyanuric  acid.  It  would  appear,  therefore,  that  the  com- 
pound is  a  cyanic  ether  of  borneol,  t.e.,  a  compound  of  borneol  with 
cyanic  acid. 

The  author  proposes  to  prepare  cyanic  ethers  by  the  action  of 
cyanogen  on  the  alkaline  alcoholates  and  phenates.  C.  H.  B. 

Contributions  to  the  Chemistry  of  the  Rhizome  of  Zinziber 
Officinalis.  By  J.  C.  Thresh  (Pharm.  J.  Trans.  [3],  12,  721—722). 
— It  has  been  shown  that  besides  a  volatile  oil,  the  ethereal  extract  of 
ginger  contains  seven  different  constituents,  of  these  the  following 
have  been  studied  : — 

The  natural  resin  is  represented  by  the  formula  C16H24O3.  On  fusion 
with  potash,  which  acts  on  it  only  with  diflBculty,  a  crystalline  acid  is 
obtained,  which  gives  a  green  coloration  with  ferric  chloride,  changing 
to  red  on  addition  of  soda.     It  is  probably  3 : 4  dihydroxybenzoic  acid. 

Eesin  a. — The  portion  of  the  ethereal  extract  not  volatilised  in  steam 
and  soluble  in  alcohol  contains  two  resius,  a  and  ft,  besides  the  active 
principle,  and  a  fourth  substance,  probably  a  terpene  polymeride. 
The  resins  are  only  incompletely  separated  by  precipitation  with 
basic  lead  acetate,  the  precipitate  being  sparingly  soluble  in  alcohol ; 
whilst  excess  of  lead  acetate  carries  down  some  of  the  active  prin- 
ciple. The  precipitate  is  decomposed  with  sulphuric  acid,  excess  of 
acid  removed,  and  the  solution  fractionally  precipitated.  A  brown 
lead  salt,  consisting  chiefly  of  the  a-resin,  is  first  precipitated,  which 
is  purified  by  repeating  the  above  process,  then  boiling  with  ben- 
zene until  nothing  further  is  taken  up  by  that  solvent,  and  finally 
drying  at  100 — 200°.  The  resin  is  very  hard  and  brittle,  of  a  jet- 
black  colour,  and  having  the  composition  CieHjiOio.  All  attempts  to 
crystallise  it  have  failed.  It  forms  two  lead  salts,  a  neutral  salt, 
Pb.CieHsjOio,  and  a  basic  salt,  Pb203C46H520io.  By  fusing  it  with 
potash  an  acid  is  obtained  similar  to  that  yielded  by  the  natural  resin. 

Besin  fi. — By  repeated  fractional  precipitation,  this  resin  is  ob- 
tained free  from  volatile  oil,  and  probably  from  the  a-resin.  It  is  soft, 
and  of  a  red-brown  colour.  Its  composition  is  represented  either  by 
formula  CisHsoOs  or  CisHsgOg,  the  former  agreeing  the  better  with  the 
results  obtained  by  the  analysis  of  the  barium  salt. 

Terpene  (polymeride) . — By  removing  all  traces  of  the  resins  a  and  ft 
from  the  alcoholic  solution  by  repeated  precipitation  with  lead  ace- 
tate, separating  excess  of  lead  with  sulphuric  acid,  distilling  in 
steam  to  remove  the  alcohol,  treating  the  residue  with  hot  light 
petroleum  until  it  ceases  to  extract  anything,  and  cooling  the  solution, 
a  straw-coloured  fluid  is  obtained.  The  petroleum  solution,  after 
treatment  with  alcohol  to  separate  the  active  principle  and  distillation, 
yields  a  thick  oily  straw-coloured  substance,  of  bitter  and  somewhat 
pungent  taste  and  aromatic  odour.     When  heated,  it  volatilises  with 
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pnrtial  decomposition.     It  is  insoluble  in  potash,  and  its  analysis  leads 
to  the  conclusion  that  it  is  a  hydrocarbon  polymeric  with  terpene. 

Gingerol. — The  active  principle  has  an  alkaline  reaction,  and  pives 
precipitates  with  lead,  barium,  and  magnesium  salts.  When  heated  to 
100°,  it  slowly  loses  weight,  its  colour  darkening  at  the  same  time ; 
boiling  water  and  alkali  decompose  it,  and  it  oxidises  readily  under 
the  influence  of  nitric  acid  and  chromic  mixture.  The  facility  with 
which  it  decomposes  renders  its  isolation  a  matter  of  great  difficulty. 
A  more  extended  examination  of  this  substance  is  to  follow. 

L.  T.  O'S. 

Derivatives  of  Photosantonic  Acid.  By  F.  Sestini  and  L, 
Danesi  {Gazzi'tta,  1882,  82). — When  this  acid  is  distilled  at  the  heat 
of  a  lead-bath  in  a  current  of  inert  gas  (H  or  00^),  there  is  obtained, 
together  with  liquid  hydrocarbons,  a  well-crystallised  product,  which, 
after  purification,  melts  at  945°,  dissolves  in  alcohol  and  in  ether,  and 
gives  by  analysis  the  formula  CuHjoOj,  and  therefore  consists  of  pyro- 
photosantonic  acid  :  CisHjoOi  (photosantonic  acid)  —  CO2  =  CuHmOj. 
— Pyrophotosan tonic  acid  forms  crystallisable  salts.  Its  barium  salt 
has  the  composition  (CuHi»0j)2Ba :  hence  the  acid  is  monobasic, 
whereas  photosantonic  acid  is  bibasic. 

When  a  mixture  of  equal  parts  of  photosantonic  acid  and  barium 
hydroxide  is  distilled  in  a  vacuum  over  an  open  fire,  there  passes  over 
a  yellowish  liquid,  which,  when  dried  over  fused  calcium  chloride, 
distilled  several  times,  and  then  fractionated  over  sodium,  passes  over 
for  the  most  part  at  221 'S — 223°.  The  liquid  thus  obtained  is  colour- 
less, has  a  faint  odour  like  that  of  benzene-products,  and  gives  by 
analysis  the  formula  C13H20,  which  is  confirmed  by  its  vapour-density ; 
exp.  =  6'IG ;  calc.  6'ID.  This  hydrocarbon  is  isomeric  with  the 
dimethylamylbenzene  of  Bigot  and  Fittig,  which  boils  at  232°,  and 
with  Jacobsen's  methyldipropyl  benzene,  which  boils  at  243 — 248". 

H.  W. 

Nicotic  Acid  from  Pyridine.  By  0.  Fischer  {Ber.,  15,  62—64). 
— R.  Laiblin  (Annalen,  196,  163)  suggested  that  nicotic  acid  is  a 
pyridinemonocarboxylic  acid,  and  the  author  has  now  succeeded  in 
proving  this  to  be  the  case.  Pyridine  is  converted  into  a  sulphonic 
acid  by  heating  it  at  320 — 330°  with  3  to  4  times  its  weight  of  pure 
concentrated  sulphuric  acid  in  sealed  tubes  for  a  day.  The  barium 
salt  is  made  by  neutralising  with  barium  hydroxide ;  it  forms  colour- 
less needles  with  silky  lustre,  and  mostly  in  nodules ;  is  very  soluble 
in  water,  and  contains  4  mols.  HjO,  which  are  driven  off  at  110°. 
The  sodium  salt  obtained  from  this  forms  small  indistinct  nodules, 
very  soluble  in  water.  Dried  at  100°,  and  mixed  with  a  third  part  of 
pure  potassium  cyanide,  and  distilled,  it  yields  pyridine,  a  clear  oil, 
which  solidifies  in  the  condenser,  and  finally  a  small  quantity  of  a 
high-boiling  yellow  oil ;  ammonium  carbonate  and  cyanide  are  also 
formed.  The  distillate  is  treated  with  soda,  and  extracted  with  ether, 
and  on  evaporating  the  ethereal  extract,  it  leaves  a  crystalline  magma 
of  pyridine  cyanide,  which  is  purified  by  recrystallisation  from  light 
petroleum.  It  forms  aggregations  of  needles  (m.  p.  48 — 49"),  easily 
soluble  in  water,  alcohol,  ether,  benzene,  &c.,  less  so  in  light  petroleum. 
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It  volatilises  at  the  ordinary  temperature.  From  a  pyridine  solution, 
it  can  be  obtained  in  brilliant  prisms  1  inrh  long-.  The  hydrochloride 
crystallises  in  colourless  needles.  The  platinocMoride  forms  tufts  of 
slightly  yellow  needles  only  moderately  soluble  in  water.  Pyridine 
cyanide  is  easily  saponified  by  heating  it  with  concentrated  hydro- 
chloric acid  at  110 — 112°,  producing  ammonic  chloride  and  nicotic 
acid.  Part  of  the  latter  separates  out  in  granules  on  adding  water 
to  the  crystalline  magma  left  after  driving  off'  the  excess  of  hydro- 
chloric acid ;  the  mother-liquor  is  concentrated,  and  the  nicotic  acid 
still  in  solution  is  separated  by  treatment  with  sodium  acetate.  The 
acid  is  purified  by  recrystallisation  from  water,  melts  at  228°,  sublimes 
unchanged,  and  in  no  way  differs  from  some  nicotic  acid  prepared 
from  quinoline.  D.  A.  L. 

Caffeine.  By  E.  Fischer  (Bf^r.,  15,  29— 38).— In  order  to  confirm 
the  suggestion  made  in  a  previous  communication  (this  vol.,  217)  thut 
the  constitution  of  caffeine  may  be  thus  represented — 

NMe.CH  :  C.NMe 

C0<  I         \co,* 

\ NMe— C  :  N— -^ 

the  author  has  further  studied  the  constitution  of  caffoline  with  the 
following  results  : — 

Caffoline,  C6H9N3O2,  is  obtained  from  caffeine  by  successively  re- 
moving one  methylamine  and  two  carbonic  anhydride  groups.  By- 
oxidation  with  chix)mic  acid,  it  is  decomposed  into  ammonia  and 
dimethyl/ larahanic  acid.  When,  however,  it  is  oxidised  with  potassium 
ferricyanide  (in  quantities  equal  to  1  atom  O)  a  body  is  produced  in 
the  cold,  -which  on  warming  breaks  up  into  monom  ethyl  carbamide  and 
methyluxamic  acid.  The  formation  of  these  products  from  caffoline  is 
thus  represented : 

C5H9N3O2  +  0  +  H2O  =  NMeH.CO.NH2  +  NMeH.CO.COOH. 

On  the  other  hand,  oxidation  with  alkaline  potassium  permanganate 
gives  ammonia,  carbonic  anhydride,  and  dimefhijioxamide  :  CsHgNsOz  -^ 
O  +  H2O  =  NH3  +  CO2  +  (C0.NMeH)2.     From  these  reactions  it  is 

C— NMe— \^ 
evident  that  caffoline  contains  the  group    |  /CO;  therefore 

C(NMe)N^ 
CH(OH).NMe 
its  probable  constitutional  formula  is    |  /OO,  which  is  in 

C(NHMe)  :  N^ 
accordance  vrith  the  above  caffeine  formula.     By  means  of  this  for- 
mula,   the   author   graphically  illustrates  the    various   stages   in   the 
formation  of  caffuric  acid  and  caffoline  from  caffeine. 

By  the  introduction  of  a  methyl-group  into  theobromine  (Strecker, 
Annalen,  118,  178)  it  is  con  vetted  into  caff  < 'in.  On  oxidation  with 
chromic  acid  caffein  yields  monomethyl-  (Maly  and  Hinterregger, 
Monatsh.  f.   Chem.,  1881,  87)  and  theobromine  dimeth yl-parabanic  acid 

*  The  formula  given  in  the  abstract  referred  to  is  incorrect. — D.  A.  L. 
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(see  ante).  The  author  has  repeated  Rochleder  and  Hlasiwetz's 
(Jahresb.,  1850,  437)  experiments  on  the  action  of  chlorine  on  theo- 
bromine, and  obtained  methylcarbamide  and  nwnomethylalloxan.  Theo- 
bromine therefore  contains  a  monomethylated  alloxan  nucleus  with 
one  ammonia-  and  one  methylamine-group.  The  relative  positions  of 
these  groups  are  determined  in  the  same  way  as  in  the  case  of  caffeine, 
the  ethyl-derivative  being  used  instead  of  the  simple  bromo-compound. 
It  is  prepared  by  heating  silver  broraotheobromine  with  ethyl  iodide  nt 
100°.  It  resembles  bromocaffe'ine.  By  boiling  with  alcoholic  potash, 
it  yields  the  ethoxy-derivative,  and  this,  when  warmed  with  hydrochloric 
acid,  is  converted  into  the  beautifully  crystalline  hydroxyetlujltheo- 
hromine,  C7HgN402Et.OH.  As  is  the  case  with  the  corresponding 
cafFe'ine-derivative,  this  is  converted  into  a  diethoxy  addition-product 
by  the  action  of  bromine  and  alcohol,  and  in  its  turn  is  decomposed  by 
warming  with  hydrochloric  acid,  producing  alcohol,  melhylamine,  and 
a  compound  homologous  with  apocaffe'ine.  From  these  results  it 
follows  that  the  formula  for  theobromine  is — 

/-NMe.CHIC.NMe. 
C0(  I  )C0. 

\ NH.CIN— /  D.  A.  L. 

Action  of  Bromine  on  Caflfeine.  By  R.  Malt  and  F,  Hin- 
TEREGGER  (Movafsh.  Chcm.,  3,  85 — 91). — When  dry  bromine  is  added 
to  a  solution  of  caffeine  in  chloroform,  an  orange-coloured  precipitate 
is  formed  (tirst  observed  by  Schiiltzen,  Chem.  Centr.,  1868,  499,  and 
afterwards  by  E.  Fischer,  Ber.^  1881,  637),  which,  when  freed  from 
excess  of  bromine  by  drying  over  quick-lime,  forms  an  omnge-red 
non-crystalline  powder,  having  the  composition  of  an  addition-product, 
y\z.,  caffeine  dihromide,  CgHioNiOjjBrj.  When, on  the  other  hand,  caffeine 
is  heated  in  a  sealed  flask  with  bromine  and  water,  the  dibromide 
formed  in  the  first  instance  disappears  after  a  few  houi-s,  the  liquid  be- 
coming decolorised,  and  yielding  a  white  flocculent  precipitate  made 
up  of  slender  non-lustrous  needles,  consisting  of  monohromocaffe'ine, 
C8H9BrN402.  The  quantity  of  this  compound  obtained  varies  accord- 
ing to  the  proportion  of  bromine  used,  1  mol.  caffeine  yielding  with 
2  at.  bi'omine  14  per  cent,  bromocaffe'ine,  with  3  at.  Br,  25  per  cent., 
with  4  at.  Br,  24'4  per  cent.,  and  with  6  at.  Br,  none,  the  compounds 
obtained  in  this  last  case  being  wholly  products  of  oxidation,  viz., 
amaJic  acid,  Ci2Hi2N407,  and  dimethylparahanic  acid  or  cholestrophane, 
C3Me2N203,  which  are  also  obtained,  although  in  smaller  quantities, 
when  2,  3,  or  4  at.  Br  are  used  to  1  mol.  caffeine. 

Bromocaffeine  is  slightly  soluble  in  cold  water,  more  freely  in  hot 
water  or  hot  alcohol ;  it  dissolves  also  in  strong  acids,  but  is  most 
readily  dissolved  by  ether  or  chloroform.  It  is  not  altered  by  boiling 
with  silver  oxide  and  water,  but  is  easily  reconverted  into  caffeine  by 
heating  with  water  and  zinc-dust.  H.  W. 

Caflfeine  and  Theobromine.  By  R.  Malt  and  R.  Andreasch 
(Monatsh.  Chem.,  3,  92 — 110). — Rochleder,  by  boiling  caffeine  with 
hydrochloric  acid  and  potassium  chlorate,  obtained  a  body  resembling 
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alloxan,  which  he  regarded  as  amalic  acid  (tetramethylalloxantin), 
but  did  not  succeed  in  isolating  it,  as  it  decomposed  during  the  eva- 
poration of  the  liquid  (Annalen,  63,  201).  E.  Fischer  (Ber.,  14, 
1912,  also  p.  218  of  this  volume)  regards  this  body  as  dimethyl- 
alloxan,  but  he  also  has  not  been  able  to  obtain  it  in  the  separate  state. 
The  authors  of  the  present  paper  heated  a  mixture  of  100  g.  hydrated 
oafFeine  and  38'5  g.  potassium  chlorate  in  twenty  small  flasks  with 
hydrochloric  acid  of  sp.  gr.  1"06,  these  proportions  giving  a  quantity 
(^f  active  chlorine  equivalent  to  2  atoms  of  oxygen.  The  resulting  so- 
lutions were  then  mixed,  a  stream  of  hydrogen  was  passed  through  the 
liquid  to  remove  free  chlorine  and  chlorous  products,  and  a  concen- 
trated solution  of  acid  potassium  sulphite  was  added,  whereby  a  heavy, 
white,  scaly-crystalline  powder  was  thrown  down,  the  quantity  of 
which  went  on  increasing  for  two  days ;  and  on  recrystallising  this 
product  from  warm  water,  it  was  obtained  in  tabular  crystals  often 
measuring  25  mm. 

This  product  is  acompound  of  dimethylalloxan  with  liifdrogen-'potassium 

CO.NMe.CO.NMe.CO 
sulphite^  represented  by  the  formula  I  I     .     It  dis- 

l-C(0H)(S03K)-l 
solves  easily  in  warm,  less  readily  in  cold  water,  very  slightly  in 
alcohol,  and  not  at  all  in  ether.  Heated  on  platinum-foil,  it  gives  off 
fetid  vapours  smelling  like  allyl-compounds  and  burning  uric  acid  ; 
and  on  heating  it  in  a  tube,  the  crystals  first  turn  red,  then  decrepitate, 
and  give  off  purple,  afterwards  white  vapours,  condensing  to  a  red 
oily  ring  and  a  white  crystalline  sublimate. 

The  a>queous  solution  of  the  compound  gives  with  silver  nitrate  a 
white  flocculent  precipitate  of  silver  sulphite ;  with  lead  acetate,  a 
white  heavy  precipitate  insoluble  in  acetic  acid ;  with  baryta- water,  a 
copious  white  precipitate  soluble  in  nitric  acid;  no  precipitate  with 
barium  chloride.  It  does  not  give  any  blue  coloration  with  ferrous 
sulphate  and  ammonia;  but  on  treating  it  with  hydrochloric  acid, 
and  leaving  it  to  itself  for  a  while,  or  evaporating  it  at  a  gentle  heat, 
the  same  reagents  produce  a  deep  indigo-blue  coloration. 

Crystallised   or    monohydrated    dimethylalloxan,    CeHgNgOs.HzO,    or 
CO.NME.CO.NMeCO 
I  I       +  HoO,  may  be  obtained  from  the  compound 

I C(0H)2 1 

just  described,  or  more  directly  from  the  original  solution,  by  extrac- 
tion with  ether,  A  second  substance,  to  be  described  further  on,  is, 
however  dissolved  out  at  the  same  time ;  and  to  separate  the  two,  the 
ethereal  extract  is  freed  from  ether  by  distillation,  and  the  residue  is 
placed  in  a  flat  dish  in  a  vacuum  to  remove  the  last  traces  of  ether. 
There  then  remains  a  transparent,  colourless,  somewhat  viscid, 
varnish-like  mass,  which  when  treated  with  a  little  water,  soon 
becomes  turbid,  and  in  about  an  hour  solidifies  to  a  snow-white,  crys- 
talline pulp ;  and  on  stirring  this  up  with  a  little  cold  water,  and 
separating  the  liquid  by  pump-filtering,  there  remains  a  crystalline 
powder  consisting  of  the  second  substance  above  mentioned  as  mixed 
with  the  dimethylalloxan  in  the  ethereal  extract,  while  the  dimethyl- 
alloxan itself  passes  into  the  filtrate,  as  may  be  shown  by  treating  a 
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portion  of  it  with  acid  potassium  sulphite,  whereupon  the  saline  com- 
pound above  described  separates  out. 

The  solution  left  to  evaporate  over  sulphuric  acid,  deposits  after 
some  days  large  transparent  tabular  crystals  of  hy  drated  dimethyl- 
all  ox  an,  which  effloresce  and  become  opaque  unless  they  are 
immediately  removed  from  the  liquid.  They  impart  a  red  stain  to 
wood  and  linen,  also  to  the  skin,  but  without  producing  any  unpleasant 
odour.  With  ferrous  sulphate  and  ammonia,  the  compound  produces 
a  fine  deep  indigo-colour.  It  may  be  easily  recrystallised  from  water, 
over  sulphuric  acid,  provided  rise  of  temperature  is  avoided.  The 
crystals  are  permanent  in  the  air,  but  when  left  over  sulphuric  acid, 
they  give  off  exactly  1  mol.  water,  and  crumble  to  a  white  powder. 
When  heated,  they  decompose  with  tumefaction  and  brown  colora- 
tion, even  at  100°. 

Crystallised  dimethylalloxan  dissolves  in  alcohol,  but  is  insoluble  in 
ether.  With  ferric  chloride  and  ammonia  it  forms  a  brown  solution, 
showing  that  alloxan  prevents  the  precipitation  of  ferric  oxide.  With 
cupric  sulphate  and  potash  it  forms  a  blue  solution.  When  heated  in 
a  small  tube,  it  decomposes,  turning  brown  and  yielding  a  spangled 
sublimate.     Its  melting  point  is  not  determinable. 

Anhydrous  dimethylalloxan,  CeHgNjOj,  obtained  by  leaving  the 
hydrate  for  a  week  over  sulphuric  acid,  or  in  a  vacuum,  is  a  pale- 
yellow  powder,  which  when  brought  in  contact  with  a  small  quantity 
of  water,  quickly  absorbs  it,  forming  a  crystalline  cake  of  the  hydrate, 
but  is  dissolved  by  a  larger  quantity.  It  is  soluble  in  alcohol  and  in 
anhydrous  ether.  Its  melting  point  cannot  be  determined.  It  turns 
yellow-brown  at  100",  becomes  viscous  at  105°,  and  when  more 
strongly  heated  yields  a  red  oily  sublimate. 

Apocafehie,  CTHiNaOs,  and  Caffuric  Acid,  CgH^Oi. — Apocaffeine, 
which  Fischer  obtained  by  heating  diethyl-hydroxycaffeine  with 
hydrochloric  acid  (Abstr.,  1881,  614),  is  also  formed  by  direct  oxida- 
tion of  caffeine  in  the  manner  above  described,  being  contained, 
together  with  dimethyl-alloxan,  in  the  colourless  varnish  left  on 
evaporating  the  ethereal  extracts,  and  separable  therefrom  by  water 
in  the  form  of  a  crystalline  powder  (p.  630).  Its  formation  in  this 
manner  is  attended  with  separation  of  methylamine :  CbHioNiOj  -|- 
H,0  +  Oo  =  C7H,N305  +  CHs.NHj. 

Apocaffeine  dissolves  sparingly  in  cold,  more  freely  in  warm  water, 
with  moderate  facility  in  warm  alcohol,  and  more  readily  in  ether. 
It  is  partially  decomposed  by  crystallisation  from  warm  water,  and  is 
therefore  more  readily  purified  by  dissolving  it  in  ether,  after  drying 
over  sulphuric  acid,  filtering  if  necessary,  and  mixing  the  filtrate  with 
benzene.  A  strong  milky  turbidity  is  thereby  produced,  the  liquid, 
however,  soon  clearing  from  above  downwards ;  and  after  a  few 
hours,  the  apocaffeine  settles  on  the  bottom  and  sides  of  the  vessel  in 
shining  laminae  and  needles.  It  does  not  lose  weight  over  sulphuric 
acid  in  a  vacuum.  Heated  in  a  test-tube,  it  begins  to  soften  and 
stick  to  the  sides  at  143°,  and  melts  completely  at  144 — 145°.  It  is 
soluble  in  alcohol  and  in  chloroform, 

Fischer,  on  boiling  apocaffeine  with  water,  observed  evolution  of 
carbon  dioxide,  and  the  formation  of  two  new  bodies,  designated  by 
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him  as  hypocaffe'ine  and  caffurio  acid,  the  former  crystallising  oat  on 
evaporation,  while  the  latter  remained  in  the  mother-liquor.  Malj 
and  Andreasch,  on  the  other  hand,  obtain  only  one  compound,  viz., 
caff  uric  acid,  and  represent  its  formation  by  the  equation 
C7H,:t^305  +  H2O  =  CO2  +  CeH^NaO^. 

Revision  of  the  Formula  of  Amalic  Acid  :  Dimethyl -dialuric  Acid. — 
Synthesis  of  Amalic  Acid. — Rochleder's  amalic  acid  (tetramethyl- 
alloxantin)  is  commonly  represented  by  the  formula  Ci2Hi2N407,  de- 
duced from  that  of  (hypothetically)  anhydrous  alloxantin,  C8H4N4O7, 
by  substitution  of  4CH3  for  4H.  This  formula  however,  requires 
44-44  per  cent.  C,  370  H,  17-29  N,  and  34-57  0,  and  does  not  agree  with 
the  mean  of  Rochleder's  analyses,  viz.,  41-97  C,  4-24  H,  16-46  N,  and 
37-27  0,  which  is  more  nearly  represented  by  C12H14N4O8,  requiring 
42-10  C,  4-09  H,  16-37  N,  and  37-44  0,  and  differing  from  the  former 
by  H2O.  This  molecule  of  water  cannot  be  regarded  as  crystal- water, 
for  amalic  acid  dried  in  the  exsiccator  may  be  heated  to  120°  and 
above,  without  loss  of  weight,  which  in  fact  does  not  occur  till  decom- 
position sets  in.  Rochleder's  formula  has  been  further  confirmed  by 
the  authors'  analyses,  the  mean  of  which  gave  41'90  C,  4-39  H,  and 
16-37  N. 

When  amalic  acid  is  heated  with  water,  and  a  stream  of  hydrogen 
sulphide  is  passed  through  the  liquid,  sulphur  is  separated ;  and  on 
expelling  the  excess  of  hydrogen  sulphide  by  a  stream  of  hydrogen,  a 
colourless  solution  is  obtained  containing  dimethyl-dialuric  acid: 
C12H14N4O8  +  H2S  =  S  +  2C6H8N2O4.  This  liquid,  when  treated 
with  oxidising  agents  (KMn04  or  NO3H),  and  even  when  left  exposed 
in  open  vessels,  is  reconverted  into  amalic  acid,  a  reaction  exactly 
analogous  to  that  by  which  dialuric  acid  is  converted  into  alloxantin. 
That  the  compound  C6H8N2O4  obtained  as  above  is  really  dimethyl- 
dialuric  acid,  is  further  proved  by  the  fact  that  on  mixing  its  solution 
with  one  of  dimethyl-alloxan,  a  precipitate  is  formed  consisting  of 
amalic  acid : — 

C6H8l^204     +      C6H8N2O5     =     H2O     +     C,2HhN-408. 

Dimethyl-  Dimethyl-  Amalic  acid, 

dialuric  acid.  alloxan. 

Dimethyl-dialuric  acid  and  amalic  acid  may  accordingly  be  repre- 
sented by  the  following  formulae : — 

CO.NMe.CO.NMe.CO  CO.NMe.CO.NMe.CO 


CH(OH)— I  ^^l 


Dimethyl-dialuric 
acid 


-C.OH 


CO.NMe.CO.NMe.CO 

Amalic  acid  (tetramethyl-aUoxantin) . 


Decomfosition  of  Amalic  Acid  hy  boiling  with  Water. — The  recrystal- 
lisation  of  amalic  acid  from  water  is  attended,  as  already  observed, 
with  great  loss ;  and  when  amalic  acid  is  boiled  for  several  hours  with 
water,  and  the  solution  is  then  concentrated,  there  remains  a  white, 
neutral,  crystalline  mass  easily  soluble  in  water,  which  does  not  give 
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any  particular  reaction  with  iron-salts,  alkalis,  or  baryta-water,  or  ex- 
hibit the  reactions  of  parabanic  acid.  By  recrystallisation  from  water, 
it  is  obtained  in  flat  shining  needles  melting  at  208°,  and  resolved  by 
boiling  with  soda-ley  into  methylaraine  and  oxalic  acid.  It  is  in  fact 
diinethyl-oxamide,  formed  according  to  the  equation — 

CBH^MciN^Oe  +  HjO  +  03  =  2C2H2Me,N20,  +  4C02, 

and  is  the  sole  product  of  the  reaction. 

Action  of  Chlorine,  and  of  Potassium  Chlorate  and  Hijdrochloric  Acid 
on  Theobromine. — When  chlorine  is  passed  into  water  holding  theo- 
bromine in  suspension,  and  the  liquid  is  afterwards  concenti-ated,  a 
crystalline  mass  is  obtained,  exhibiting  the  reactions,  not  of  amalic  but 
of  parabanic  acid ;  and  on  recrystallising  this  product,  limpid  prisms 
are  obtained,  melting  at  147°,  resolidifying  at  102°,  and  therefore 
consisting  of  methylparabanic  acid,  identical  with  that  which  is 
obtained  by  the  action  of  chromic  acid  on  theobromine. 

A  more  definite  reaction  is,  however,  obtained  by  oxidising  theo- 
bromine (3  mols.)  with  potassium  chlorate  (2  mols.)  and  hydrochloric 
acid,  or  by  heiiiing  2  pts.  theobromine  at  50°  with  8  pts.  dilute  hydro- 
chloric acid  of  sp.  gr.  106,  and  gradually  adding  0907  pt.  KClOj. 
The  liquid,  filtered  and  freed  by  a  stream  of  air  from  chlorous  pro- 
ducts, yields,  when  mixed  with  a  strong  solution  of  hydrogen 
potassium  sulphite  and  left  at  rest  for  24  hours,  a  crystalline  mass, 
which  must  be  freed  from  the  remaining  liquid  by  filtration,  and 
recrystalliscd  from  warm  water.  In  this  manner  large  well-developed 
crystals  are  obtained,  consisting  of  a  compound  of  monomethyl-alloxan 
with  hydrogen-potassium  sulphite  : — 

CO.NH.CO.NMe.CO 
CjHjN.SOiK  +  H,0  =  I  1-1-  H,0. 

I— CCOHXSOsK)— I 

The  crystals,  which  have  a  vitreous  lustre,  are  monoclinic  prisms, 
exhibiting  the  oblique  end-face  and  the  clinopinacoid. 

Monomethyl-alloxan  and  Apotheobromine. — On  passing  a  stream  of 
air  through  the  product  of  the  action  of  KCIO3  and  HCl  on  theo- 
bromine, then  agitating  it  with  ether,  evaporating  the  ethereal 
extract,  and  removing  the  last  traces  of  ether  by  evaporation  in  a 
vicuum,  a  viscid  colourless  varnish  is  obtained,  which,  when  sprinkled 
•\Aith  water,  behaves  exactly  like  the  coiu-esponding  ether-extract  of 
caffeine  (p.  60O),  first  becoming  turbid,  and  then  yielding  a  white 
crystalline  powder.  This  latter  consists  of  the  compound  analogous 
to  apocaffeine,  and  may  therefore  be  named  apotheobromine.  It  is 
but  slightly  soluble  in  cold  water,  gives  off  carbon  dioxide  on  boiling, 
and  melts  at  185°.  The  filtrate  from  this  compound  gives  the 
reactions  of  alloxan,  and  doubtless  contains  monomethyl-alloxan ;  but 
this  body  has  not  yet  been  obtained  in  the  separate  state. 

The  Amalic  Acid  of  Theobromine  :  Dimethylalloxantin, 

C.oHioN406,4H20. 

When  the  product  obtained  by  the  action  of  KCIO3  and  HCl  on  theo- 
biominc  is  treated  with  hydrogen  sulphide,  and  then  left  to  itself  for 
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a  while,  it  deposits,  together  with  sulphur,  crystalline  scales  of  a  body, 
which  after  filtration  and  recrystallisation  from  the  smallest  possible 
quantity  of  hot  water,  is  obtained  in  iridescent  laminae  and  nodules. 
This  body  is  the  hydrated  dimethylalloxantin  above  formulated,  and 
exhibits  the  reactions  of  alloxantin  itself,  viz.,  violet  coloration  with 
caustic  alkaline-leys  and  baryta-water,  and  red  with  ammonia.  It 
turns  red  when  heated  to  130°,  also  on  mere  exposure  to  the  air.  It 
dissolves  but  very  slightly,  if  at  all,  in  alcohol  and  ether.         H.  W. 

Cinchonamine  Cinchona  Bark.  By  G.  Planchon  (/.  Pharm. 
Chim.  [5],  5,  352 — 357). — The  bark  from  New  Grenada  from  which 
Arnaud  obtained  cinchonamine  (this  vol.,  229),  differs  in  many  of  its 
characteristics  from  the  true  cinchona  barks  ;  and  although  it  may 
])resent  some  characteristics  in  common  with  the  China  cuprea,  yet  the 
differences  between  them  show  that  each  of  them  forms  a  distinct  type. 

L.  T.  O'S. 

Daturine.  By  L.  Pesci  (Gazzetia,  1882,  59— 61).— This  alkaloid, 
extracted  from  the  seeds  of  the  thorn-apple  (Datura  stramoniuni) ,  is 
generally  regarded  as  identical  with  hyoscyamine  from  henbane 
(Hyoscyamus  nigery,  but  according  to  the  author  of  this  paper,  the 
alkaloids  obtained  from  these  two  sources  are  distinct.  He  prepares 
daturine  by  digesting  bruised  thorn-apple  seeds  for  24  hours  at  ordi- 
nary temperatures  with  twice  their  weight  of  ordinary  alcohol  holding 
in  solution  3  g.  tartaric  acid  in  a  litre ;  repeating  the  digestion  with 
an  equal  quantity  of  the  same  liquid  ;  then  distilling  off  the  alcohol ; 
treating  the  brown  viscid  residue  with  water ;  filtering ;  concentrating 
to  an  extract;  adding,  after  cooling,  an  excess  of  caustic  soda  sufficient 
to  form  a  thick  syrup  ;  and  agitating  this  syrup  with  commercial  ben- 
zolin  previously  washed  with  dilute  sulphuric  acid.  The  benzolin  used 
for  this  operation,  after  being  freed  from  the  dissolved  alkaloid  by 
dilute  sulphuric  acid,  was  again  placed  in  contact  with  the  extract  of 
the  seeds,  and  these  operations  were  repeated  four  times.  The  whole 
of  the  dilute  sulphuric  acid  which  had  been  used  to  extract  the  alka- 
loid, was  then  rendered  alkaline  with  ammonia  and  shaken  up  with 
chloroform,  and  this  liquid,  after  concentration  to  about  10  c.c,  was 
diluted  with  an  equal  volume  of  benzolin,  and  the  mixture  was  left  to 
evaporate,  whereupon,  after  24  hours,  it  deposited  the  alkaloid  in 
concentric  groups  of  thin  white  needles  which  were  purified  by  pres- 
sure between  bibulous  paper,  redissolution  in  chloroform,  and  dilution 
with  benzolin.  By  this  treatment  4  cgrs.  of  seeds  yielded  1"9  cgr.  of 
pure  daturine. 

The  base  thus  prepared  melted  at  106 — 108°,  agreeing  therein  with 
Ladenburg's  determination,  whereas  a  specimen  obtained  from 
Schuchardt's  factory  liquefied  at  97 — 99°,  and  another  from  the 
Pharmacie  Centrale  de  la  France  at  109 — 110°.  The  lujdrocJdoride 
and  sulphate  crystallise  in  thin  colourless  needles  having  a  nacreous 
lustre.  The  aurochloride,  Ci7H23N03,HCl,AuCl3,  crystallises  in  groups 
of  hght  yellow  needles,  melting  at  137 — 139°,  whereas  Ladenbmg 
found  the  melting  point  to  be  159°. 

Daturine  behaves  like  atropine  with  all  reagents,  excepting  platinic 
chloride.     A  1  per  cent,  solution  of  atropine  in  acetic  acid  gives  with 
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this  reagent  a  yellow  crystalline  precipitate,  whereas  it  is  not  precipi- 
tated by  a  solution  of  daturine  of  equal  strength. 

Daturine  is  converted  by  nitric  acid  into  a  base  exhibiting  all  the 
characters  of  apoatropine,  yielding  an  amorphous  aurochloride, 

Ci7H,,NOj,HCl,AuCl3, 

very  slightly  soluble  in  water  and  melting  at  106 — 108°.  The  same 
base  heated  at  90 — 100°  with  baryta-water  is  resolved  into  atropic 
acid  and  tropine.  H.  W. 

Extract  of  Aconite  and  the  Alkaloid  of  Aconitum  panicu- 
latum.  By  E.  L.  Cleaver  and  M.  W.  Williams  (Phann.  J.  Trans. 
[■i\,  12,  722 — 723). — Extract  of  aconite  is  prepai-ed  from  two  different 
plants,  Aconitum  Napellus  and  Aconitum  paniculatum,  and  some  speci- 
mens of  the  commercial  extract  fail  to  produce  the  characteristic 
tingling  sensation  and  numbness  of  the  tongue  and  lips.  On  exam- 
ining the  extract  from  the  Aconitum  paniculatum,  as  well  as  its  leaves 
and  stems,  it  was  found  to  contain  an  amorphous  substance  totally 
free  from  aconitine,  but  possessing  the  properties  of  an  alkaloid  and 
resembling  picraconitine,  which  T.  13.  Groves  has  obtained  from  ihe 
roots  of  the  same  plant. 

The  extract  of  A.  paniculatum  is  of  a  green  colour  and  slightly 
bitter  taste,  but  produces  none  of  the  after-effects  of  the  extract  of 
-4.  NapeMus,  which  has  a  brown  colour.  L.  T.  O'S. 

Ptomaines.  By  T.  Husemann  (Arch.  Fharm.  [3],  19,  415—424). 
—  Selmi  has,  in  two  cases,  found  ptomaines  in  bodies  of  persons  dying 
from  acute  arsenic  poisoning.  In  the  first  case  the  body  was  exhumed 
14  days  after  burial,  and  appeared  well  preserved,  arsenic  being 
present  in  abundance.  By  extraction  with  ether  a  minute  quantity 
»>f  a  body,  giving  the  principal  reactions  of  the  alkaloids,  was  ob- 
tained, but  in  insufficient  quantity  to  examine  for  arsenic. 

Shortly  afterwards  he  was  able  to  extract  from  a  body  disinterred  a 
month  after  death  a  larger  quantity  of  a  readily  crystallisable 
ptomaine,  which  gave  precipitates  with  tannic  acid,  iodised  hydriodic 
acid,  gold  chloride,  mercuric  chloride,  and  picric  acid,  but  no 
precipitate  with  platinic  chloride  or  potassium  dichromate.  This 
ptomaine,  which  Vella  showed  to  be  very  poisonous  to  frogs,  was  found 
to  be  non-arsenical. 

By  keeping  a  pig's  stomach  in  a  solution  of  arsenious  acid  in  a  cool 
room,  Selmi  succeeded  in  producing  a  volatile  and  a  fixed  arsine,  both 
highly  poisonous  to  frogs. 

The  author  considers  that  as  a  volatile  arsenic  compound  is  here 
produced,  other  bases,  or  the  same  base,  might  occur  from  the  action 
of  the  size  in  arsenical  wall-papers  in  presence  of  moisture. 

Selmi  has  also  shown  the  presence  of  arsenical  organic  bases  in  the 
urine  in  cases  of  chronic  arsenical  poisoning.  F.  L.  T. 
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Elimination  of  Gaseous  Nitrogen  by  Animals.  By  J.  Seegen 
and  others  (Bied.  Centr.,  1882,  23 — 28). — Seegen  and  Nowak  assert 
that  animals  eliminate  gaseous  nitrogen  by  the  lungs  (Abstr.,  188U, 
272),  and  that  this  nitrogen  is  formed  from  the  albuminoids.  Petten- 
kofer  and  Voit  (Abstr.,  1882,  238)  do  not  believe  this  statement,  but 
think  that  the  nitrogen  found  by  analysis  was  due  to  imperfections  in 
the  methods  employed.  H.  Leo  has  repeated  the  experiment  with 
improved  apparatus  and  methods,  and  found  that  the  amount  of  nitro- 
gen diminished  as  each  improvement  was  introduced ;  he  therefore 
believes  that  if  any  nitrogen  is  eliminated  in  this  way,  which  is 
very  problematical,  the  amount  is  so  small  as  to  be  of  no  conse- 
quence. E.  W.  P. 

Feeding  with  Milk.  By  Camerer  (Bied.  Centr.,  1882,  62).— Two 
children  were  fed  with  milk  and  coffee  for  five  days,  with  the  follow- 
ing results  : — 

Expt.  I.     Expt.  II. 
1  part  albuminoids  developed  fat  and  lactose     22  2  2 

100  parts  water  appeared  as  urine 8'69  9*28 

100      ,,     dry  matter  appeared  as  dried  faeces      7'1  4*4 

,^^  .,  ,       fin  urine    ..    837  78'0 

100  nitrogen  appeared  as  I  .^^^^^^    ^      ..^  3.^ 

^'^^^g^^ \inboth....    89-2  81-4 

100  parts  fat  appeared  in  fa3ces  as  fat 28  2*8 

E.  W.  P. 

Feeding  Milch  Cows  with  Cotton  Cake.  By  M.  Schrodt  and 
H.  Peter  (Bied.  Centr.,  1882,  91— 94).— Full  details  of  the  experi- 
ments are  given,  and  the  conclusions  drawn  are  that  decorticated 
cotton  cake  raises  the  amount  of  dry  matter  and  fat,  confirming  the 
experiments  of  Pogge  and  others  (this  vol.,  321).  E.  W.  P. 

Fattening  of  Pigs.  By  P.  Schneider  and  others  (Bied.  Centr., 
1882,  94 — 9(3). — Accounts  of  successful  experiments  in  the  fattening 
of  pigs  with  a  mixture  of  barley,  maize,  potatoes,  and  skim  milk ;  a  satis- 
factory return  was  gained  for  the  various  expenses  occasioned. 

E.  W.  P. 

Phosphoric  Acid  in  the  Urine  of  Graminivora.     By  M.  C. 

Leeuw  (Bied.  Centr.,  1882,  85). — The  appearance  of  phosphates  only 
in  the  dung  of  Graminivora  is  due  to  the  alkalinity  of  the  urine  and  to 
the  lime  present  in  the  food.  If  then  the  lime  given  in  the  food  be 
reduced,  phosphates  should  appear  in  the  urine.  Such  seems  to  be  a 
correct  surmise,  for  when  oxen  were  fed  on  distillers'  waste,  together 
with  a  minimum  quantity  of  hay,  &c.,  phosphoric  acid  was  found  to 
the  amount  of  1  "13  grams  per  litre.  E.   W.  P. 
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Occurrence  of  Ammonium  Magnesium  Phosphate  in  a 
Sample  of  Old  Urine.  By  H.  Schvvankbt  (Ber.,  15,  37—39). — 
The  urine  was  found  in  a  corked  bottle  in  a  coffin,  with  a  human 
skeleton,  under  the  pavement  of  a  street,  which  had  previously  been  a 
churchyard.  It  was  a  dark  brownish-yellow  liquid,  with  alkaline  reac- 
tion, in  which  were  suspended  three  crystals  and  a  sediment.  There 
was  no  urea  present,  it  being  all  converted  into  ammonium  carbonate. 
The  sediment  c(msisted  of  calcium  carbonate  and  ammonium  amido- 
barbiturate.     The  crystals  were  ammonium  magnesium  phosphate. 

D.  A.  L. 

Behaviour  of  some  Ferments  in  the  Animal  System.  By 
Falk  (Bud.  Centr.,  1882,  138). — Emulsin  is  unaffected  by  saliva, 
pancreatic  juice  and  papain,  but  it  is  destroyed  by  gastric  juice  and 
bile.  The  intestinal  fluids  decompose  amygdalin.  The  decomposi- 
tion of  amygdalin  by  pancreatic  juice  is  feeble  and  inconstant,  whereas 
saliva  acts  more  distinctly.  The  ferment  in  saliva  is  not  affected  by 
]mpain,  but  it  is  by  gastric  juice  and  bile,  with  formation  of  a  sedi- 
ment ;  saliva  diastase  resists  fermentation  better  than  emulsin  ;  the 
like  properties  are  possessed  by  malt  diastase.  The  poison  of  putre- 
faction is  not  destroyed  by  any  of  the  digestive  juices,  or  by  liydro- 
chloric  acid.  E.  W.  P. 

Tuberculosis  Poison.  By  H.  Toussaint  (Bied.  Centr.,  1882,  06). 
— Animals  innoculated  with  tuberculosis  poison  die  of  a  certainty, 
and  the  poison  becomes  the  more  virulent  each  time  that  it  is  trans- 
ferred by  innoculation  from  one  patient  to  another.  E.  W.  P. 

Researches  on  Lupine  Sickness  in  Sheep.  By  Ror.oFF  and 
(tthei's  (]iied.  Centr.,  1882,  97 — 100). — The  symptoms  of  sickness 
produced  by  lupines  partake  in  part  of  the  character  of  acute  jaun- 
dice, and  of  phosphorus  poisoning  ;  convalescence  seldom  occurs. 

The  spleen,  kidneys,  heart,  and  muscles  are  all  affected,  and  the 
sickness  afflicts  horses,  dogs,  and  goats,  as  well  as  sheep. 

The  poison  is  insoluble  in  alcohol,  ether,  and  glycerol,  and  but 
slightly  soluble  in  acidulated  water,  whereas  it  is  readily  dissolved  bj' 
alkalis  ;  it  appears  to  be  a  glucoside  or  organic  acid.  At  120°, 
and  under  1 — 1^  atmosphere  pressure,  the  virulence  of  the  poison  is  re- 
duced, and  the  poison  itself  passes  over  with  the  vapour  of  boiling 
water.     Long  keeping  in  dry  places  seems  to  intensify  its  action. 

Farmuth  thinks  that  the  harmful  action  of  lupines  is  a  secondary 
result  following  on  a  weakened  or  disordered  state  of  the  digestive 
organs ;  he  cites  cases  in  which  sulphur  and  cream  of  tartar  have 
been  given  with  good  results.  Reichert  holds  similar  opinions,  and 
adds  that  the  greatest  harm  is  done  when  lupines  are  given  suddenly 
and  in  large  quantities.  He  recommends  0"3 — 0"6  gram  calomel, 
125 — I'o  grams  aloes,  and  2'36 — 2'5  grams  sodium  borate,  mixed  up 
with  linseed  meal  as  a  dose,  and  that  salt  and  easily  digestible  foods 
be  given.  Ketti  has  patented  a  process  which  destroys  the  poison  ; 
the  lupine  hay  is  moistened  with  acidulated  water  (1  litre  H2SO4  to 
2000  litres  HoO).  E.  ^V.  P. 
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Electrical  Researches  on  Plant  and  Animal  Forms.    By  A.  J. 

KuNKKL  (Bied.  Centr.,  1882,  28 — 30). — The  absorption  of  water  by- 
porous  bodies  is  accompanied  by  electric  currents.  When  a  porous 
earthenware  cell  is  partly  filled  with  water,  and  a  current  completed 
through  a  galvanometer  by  means  of  electrodes  in  the  water  and  in 
contact  with  the  outer  wall  of  the  cell,  a  current  passes.  The  intensity 
continually  diminishes,  until  it  finally  ceases,  and  then  a  current 
begins  in  the  opposite  direction  from  the  cell  wall  through  the  water. 
This  reversal  of  current  is  due  to  the  incomplete  state  of  saturation  of 
the  walls  of  the  cell.  These  phenomena  are  employed  by  the  author 
to  account  for  various  electric  phenomena  observed  in  plants. 

Electromotive  Action  of  the  Upper  S^i^rface  of  Green  Leaves. — The 
diflerence  of  tension  of  the  various  parts  was  determined  by  a  syste- 
matic method  of  contact  over  the  whole  surface,  with  the  result  that 
the  leaf-nerves  are  generally  positive  towards  the  rest  of  the  leaf,  but 
the  direction  of  the  current  is  reversed  if  the  spot  on  the  leaf  where 
the  electrode  is  placed  is  wetted  before  the  other  electrode  is  placed 
on  the  nerve.  Also  a  spot  long  moistened  is  positive  towards  one 
freshly  wetted.  When  the  electrodes  rest  on  the  epidermis  of  a  plant, 
and  a  wound  is  made  near  the  electrode,  then  that  electrode  will 
be  negative  to  the  other.  The  same  result  is  obtained  by  bending  the 
plant,  and  the  current  formed  is  the  more  intense  the  greater  the 
amount  of  bending,  the  electrode  near  the  bend  being  negative  to  the 
other.  Sometimes  plants  also  show  the  existence  of  electric  currents 
in  their  structure,  which  when  the  plant  moves  cause  the  galvanometer 
needle  to  oscillate.  E.  W.  P. 

Electromotive  Properties  of  the  Leaf  of  Dionsea.    By  J.  B. 

Sanderson  {Proc.  Boy.  Soc,  33,  148 — 151). — The  author  has  investi- 
gated the  immediate  and  subsequent  electrical  results  of  excitation  of 
the  leaf  of  the  Dionsea,  which  have  previously  been  examined  by  Munk, 
Kunkel,  and  the  author  himself. 

It  is  found  that  at  the  moment  of  excitation  (whether  mechanical  or 
electrical),  the  under  surface  of  the  lobe  of  the  leaf  is  electronegative 
to  the  upper  surface,  the  difference  of  potential  reaching  its  maximum 
about  half  a  second  after  excitation  ;  it  then  rapidly  decreases,  until  the 
upper  surface  is  ultimately  electronegative  to  the  lower,  and  this  after 
effect  remains  constant  for  some  time.  With  a  current  not  much  raore 
than  adequate,  excitation  occurs  at  the  moment  of  closing  the  current, 
but  none  occurs  on  breaking  the  circuit  unless  the  current  be  suffi- 
ciently strong.  The  author  considers  (1)  that  the  difference  of  potential 
is  due  to  the  electromotive  forces  which  reside  in  the  living  proto- 
plasm of  parenchyma  cells  in  contact  with  one  another,  and  in  different 
states  of  physiological  activity ;  (2)  that  the  second  phase  of  excita- 
tion is  probably  dependent  on  the  diminution  of  turgor  of  the  excited 
ceils  arising  from  a  migration  of  liquid  ;  (3)  this  explanation  cannot 
be  accepted  for  the  phenomena  of  the  first  phase,  the  sudden  accession 
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and  rapid  propagation  of  which  show  that  it  is  probably  analogous  to 
the  "negative  variation"  or  "action  current"  of  animal  physiology. 

V.  H.  V. 

Influence  of  the  Electric  Light  on  Vegetation.  ByC.  W.Siemens 
(Ann.  Agruiw'iniques,  7,450 — 4(52;  from  A(jric.  Gazette,  Sept.  12th, 
1881). — This  paper  contains  an  account  of  experiments  made  during 
ilie  winter  1880-81,  the  results  of  which  were  described  in  a  paper 
road  before  the  British  Association  (1881).  A  G-horso  high  pressure 
steam  engine  was  employed  to  drive  two  Siemens  dynamo-electric 
machines,  each  of  which  supplied  a  4000  candle  Siemens  electric 
lamp.  One  lamp  was  placed  inside  a  greenhouse,  and  the  other  sus- 
})onded  at  a  height  of  4 — 5  yards  above  the  greenhouse.  From  Oct. 
20,  1880,  to  May  7,  1881,  they  were  lighujd  at  5  or  6  o'clock  in  the 
evening  and  extinguished  at  daybreak.  The  light  placed  above  the 
greenhouse  was  enclosed  in  a  lantern  of  transparent  glass,  whilst  that 
placed  inside  the  greenhouse  was  unprotected.  The  temperature  was 
maintained  as  nearly  as  possible  at  15°. 

All  the  plants  exposed  lo  the  direct  rays  of  the  electric  light  quickly 
drooped  and  withered ;  those  exposed  only  to  the  light  of  the  lantern 
preserved  their  healthy  appearance,  and  were  stimulated  in  growth. 
When  the  light  was  transmitted  thixjugh  glass  of  different  colours, 
the  following  effects  were  observed  : 

Under  the  white  glass,  the  plants  made  rapid  progress  and  vigorous 
growth  ;  under  yellow  glass,  the  plants,  although  healthy,  were  notice- 
ably inferior  to  the  preceding ;  under  red  rays,  the  growth  was 
moderate,  and  the  leaves  took  a  yellowish  tint ;  the  plants  under  blue 
rays  were  still  less  vigorous,  and  those  exposed  to  the  naked  light  were 
withered,  blackened,  and  stunted.  Under  the  influence  of  the  electric 
arc  protected  by  a  transparent  globe,  peas  sown  at  the  end  of  October 
were  gathered  ripe  on  February  IGth  ;  ripe  i-aspberries  were  gathered 
March  1st,  and  excellent  strawberries  on  February  14th,  from  plants 
placed  in  the  greenhouse  on  December  IGth.  Wheat,  barley,  and  oats, 
sown  in  the  open  air  near  the  electric  lamp,  were  greatly  retarded  in* 
germination  by  the  snow,  but  afterwards  grew  rapidly,  and  yielded 
ripe  seed  by  the  end  of  June,  having  been  assisted  by  the  electric 
light  up  to  the  beginning  of  May. 

Some  of  the  peas  gathered  on  February  16th  were  sown  on  the  18th, 
and  produced  healthy  plants.  Bananas  and  melons  of  superior  size 
and  flavour  were  ripened  in  early  spring.  The  author  concludes  that 
us  far  as  his  observations  on  a  large  number  of  plants  enables  him  to 
judge,  plants  do  not  seem  to  require  nocturnal  and  hibernal  repose, 
and  their  health  is  in  no  way  injured  by  its  deprivation,  whilst 
growth  and  ripening  are  stimulated  in  a  very  marked  degree.  The 
rest  of  the  paper  is  devoted  to  devices  for  reducing  the  cost  of  the 
electric  light  as  applied  to  horticultui-e  by  transmitting  the  electric 
current  during  the  day  to  different  parts  of  the  premises,  where  it 
actuates  electromotors  employed  for  pumping  water,  sawing  wood, 
chaff  cutting,  root  pulping,  &c.  J.  M.  H.  M. 

Vegetation  in  an  Atmosphere  rich  in  Carbonic  Anhydride. 
By  P.   P.  DiiHEKAiN  and  L.  Maquenne  {Ann.  Atjronoini'jnes,  7,  385 — 
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406). — The  authors'  experiments  consisted  in  growing  young  plants, 
previously  weighed,  under  three  bell-jars.  One  of  these  communi- 
cated with  ihe  air  simply  by  means  of  a  cork  and  glass  tube  ;  the 
second  was  kept  constantly  supplied  with  a  current  of  air  by  means  of 
a  water-pump ;  and  the  third  was  connected  with  apparatus  by  which 
a  measured  volume  of  carbonic  anhydride  could  be  introduced  at  will, 
and  by  which  samples  of  air  could  be  withdi-awn  for  analysis.  The 
plants  experimented  on  were  kidney -beans  still  retaining  their  cotyle- 
dons, colza,  Ageratum  ceriileum,  chrysanthemums,  and  tobacco  plants. 
The  air  of  the  third  bell-jar  was  analysed  from  time  to  time  after  in- 
troduction of  the  carbonic  anhydride,  and  as  soon  as  the  supply  was 
exhausted,  a  fresh  quantity  was  admitted. 

The  experiments  lasted  from  a  few  days  to  over  a  month.  The 
quantity  of  carbonic  anhydride  introduced  was  from  3  to  4  per  cent,  of 
the  air  inside  the  bcU-jar. 

The  results  varied  a  good  deal  in  the  different  experiments,  but 
allow  the  following  general  conclusions  to  be  drawn: — 

An  atmosphere  rich  in  carbonic  anhydride  enables  plants  to  with- 
stand heat  and  drought  better  than  normal  air.  Very  much  more 
starch  is  found  in  the  leaves  of  plants  grown  in  excess  of  carbonic 
anhydride,  and  in  some  cases  the  total  weight  of  the  plant  is  largely 
increased.  In  all  cases  the  plant  is  yellower  than  one  grown  in  nor- 
mal air.  Greenness  can  be  restored  either  by  dosing  the  plant  with 
potassium  chloride  or  by  removing  it  to  normal  air ;  at  the  same  time 
the  excess  of  starch  disappears  from  the  leaves.  A  tobacco-plant 
grown  in  calcined  soil  in  an  atmosphere  rich,  in  carbonic  anhydride, 
was  found  to  contain  an  excess  of  carbon  over  that  contained  originally 
in  the  plant,  and  that  resulting  from  the  carbonic  anhydride  in- 
troduced. The  source  of  this  excess  was  shown  to  be  carbonic 
anhydride  derived  from  slow  combustion  of  the  organic  matter  of 
the  uncalcined  earth  placed  under  the  bell-jar  at  the  same  time. 

J.  M.  H.  M. 

Formation  of  Starch  in  Plants.  ByDETMER  (Bied.  Centr.,  1882, 
110). — The  presence  of  organic  acids  such  as  citric  acid,  renders  the 
action  of  diastase  on  starch  in  the  plant  more  rapid.  In  those  plants 
which  require  much  salts — say  nitrates,  whose  acid  is  assimilated  by 
them  in  larger  amount  than  the  base,  the  acid  character  of  the  cellular 
fluid  is  reduced  ;  on  the  other  hand,  the  fluid  is  more  acid  when  potas- 
sium or  ammonium  chlorides  are  used,  for  the  bases  are  taken  up  in  larger 
quantities  than  the  chlorine.  The  question  has  been  frequently  raised 
as  to  whether  diastase  is  a  distinct  combination,  or  whether  the  trans- 
formation of  starch  is  caused  by  albuminoids  present  as  such  in  the  celh, 
and  acting,  under  certain  conditions,  on  the  starch.  The  author 
considers  diastase  to  be  the  acting  substance,  and  distinct  from  albu- 
minoids, as  it  can  pass  through  cell-walls,  whereas  albuminoids  cannot. 

E..W.  P. 

Increase  of  Root  and  Leaf  of  Sugar-beet  during  Growth. 
By  H.  Briem  (Bied.  Centr.,  1882,  34— 38).— The  statistics  employed 
in  this  paper  are  collected  from  various  districts  in  France  and  Ger- 
many ;  the  periods  to  which   attention  is  directed  are  the  decades  of 
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the  months  of  May  to  October.  The  results  are :  there  is  a  continuous 
increase  during  the  whole  {rrowth  ;  durinpj  May  and  June  it  is  slow, 
but  very  rapid  in  July  and  August,  whilst  in  September  and  October 
it  is  greatly  reduced.  The  weight  of  the  roots  continuously  increases, 
the  increase  being  greatest  in  August ;  the  leaves,  however,  reach  the 
maximum  weight  in  July,  and  decrease  in  September  and  October. 
Roughly  speaking,  the  increase  of  root-weight  is  in  inverse  ratio  to  that 
of  the  leaves,  for  at  the  beginning  of  the  season  wo  find  that  for  100 
grams  roots  there  are  989  grams  leaves,  and  100  of  leaves  correspond 
with  10  of  roots  in  May ;  but  in  August  wo  find  GO  of  leaves  to  100 
of  roots,  or  IGG  roots  for  100  of  leaves:  and  in  October  28  of  leaves 
for  100  of  roots,  or  352  of  roots  for  100  of  leaves.  E.  W.  P. 

Internal  Growth  of  Potatoes.  By  M.  Lebl  (Bied.  Centr.,  1882, 
67). — Some  potatoes  kept  in  a  cellar,  and  from  which  the  sprouts 
were  removed  as  fast  as  they  formed,  were  split  open  after  a  time  and 
found  to  contain  small  but  perfectly  formed  tubers.  E.  W.  P. 

Influence  of  Light  on  the  Formation  of  Red  Pigment.    By 

A.  Batalin  {Jiu'd.  Ceiitr.,  1882,  G5). — White  light  is  necessary  for  the 
formation  of  the  red  pigment  in  Polygonum  fngopijruni,  and  the  depth 
of  the  colour  is  dependent  on  that  of  the  light,  also  a  moderate  tem- 
perature is  requisite  for  its  production.  E.  W,  P. 

Relation  between  the  Moisture  of  the  Soil  and  the  Germi- 
nation of  Sugar-beet  Seeds.  By  II.  Briem  (Bied.  Centr.,  1882, 
80) . — When  the  soil  contains  1 7 — 7  per  cent,  of  moisture,  the  conditions 
for  normal  germination  are  attained,  but  on  either  side  of  this  boun- 
dary germination  is  retarded,  and  if  the  moisture  is  below  5  or  above 
22  per  cent,  it  does  not  take  place  at  all.  If  the  seed  has  been  pre- 
viously soaked  in  water,  it  will  germinate  in  soil  with  5  per  cent, 
moisture,  but  will  not  sprout  through  the  soil.  E.   W.  P. 

Alteration  in  Plants  when  Grown  on  Heated  Soils.    By  E. 

Prilliecx  (Bied.  Centr.,  1882,  64). — Beans  and  pumpkins  were  grown 
in  soil  artificially  heated  from  below ;  the  seed  germinated  well,  but 
the  seedlings  grew  to  no  length,  and  appeared  swollen,  with  the  result 
that  rents  were  formed  in  the  stem ;  the  direction  of  the  rifts  was  not 
lengthways,  but  diagonal,  indicating  that  the  seat  of  the  evil  was  not 
on  the  surface.  Examination  showed  that  the  pith-cells  were  very  much 
enlarged,  in  fact  almost  quadrupled  in  diameter.  The  cause  of  the 
changes  observed  was  hypertrophy  of  the  cells  extending  to  the  core. 

E.  W.  P. 
Respiration  of  Plants.  By  J.  Borodin  (Ann.  Agronomiques,  7, 
462 — 467). — A  branch  cut  from  a  living  plant,  when  placed  in  the 
dark,  exhales  carbonic  anhydride  at  a  continually  decreasing  rate,,  and 
the  author  explains  this  by  the  exhaustion  of  the  stock  of  ready 
formed  carbohydrates  which  supply  the  carbonic  anhydride  given  off 
in  respiration  ;  after  insolation  of  some  hours'  duration  in  an  atmo- 
sphere rich  in  carbonic  anhydride,  the  respirative  power  is  fully 
restored,  according  to  the  author,  by  the  assimilation  of  fresh  eup- 
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plies  of  carbohydrates.  Richawi  disputes  this  conclusion,  and  con- 
tends that  the  apparent  renewal  of  respiration  is  due  to  the  giving  off 
of  carbonic  anhydride  mechanically  absorbed  by  the  plant  tissues 
during  their  sojourn  in  an  atmosphere  rich  iu  that  substance.  In  this 
paper,  the  author  adduces  experiments  which  show  that  his  original 
interpretation  of  the  phenomena  is  the  correct  one. 

J.  M.  H.  M. 

Chemical  Composition  of  Mildew  Fungus.  By  N".  Siebkr 
(J.  pr.  Ghem.  [2],  23,  412 — 421). — The  specimens  of  mildew  analysed 
were  obtained  from  solutions  of  varying  composition,  the  one  consist- 
ing essentially  of  sugar  and  gelatin,  the  other  of  sugar  and  ammonium 
chloride.  After  washing  the  fungus  with  water  and  drying,  it  was 
extracted  with  ether  and  alcohol ;  a  crystalline  substance  was  obtained 
from  the  extract,  but  its  composition  has  not  been  satisfactorily  de- 
termined. The  portion  insoluble  in  these  solvents  consists  essentially 
of  albumin  and  cellulose.  The  following  table  contains  the  proximate 
analyses  of  these  two  varieties  of  mould  :  I,  obtained  from  sugar  and 
gelatin,  and  consisting  of  Aspergillus  glatcciis,  Penicillhim,  and  Mucnr 
wucedo ;  II,  obtained  from  sugar  and  ammonium  chloride,  consisting 
essentially  of  Aspergillus  glaucus  : — 

I.  II. 

Soluble  in  ether    1870  iri9 

Soluble  in  alcohol 6-87  3-86 

Ash 4-89  0-73 

Albumin 29-88  28-95 

Cellulose     39-66  55-77 


100-00 


100-00 
P.  P. 


B. 


Composition  of  Buckwheat.  By  M.  G.  Lechartier  (Ann. 
Agronomiqnes,  7,  376 — 385). — The  author  has  made  comparative 
analyses  of  three  crops  of  buckwheat  grown  under  difFerent  condi- 
tions :  (1)  and  (2)  grown  at  Cesson  in  a  sandy  soil  in  1879  and  1880 ; 
(3)  grown  at  St.  Jacques  in  a  gravelly  conglomerate.  The  air-dried 
plant  contained  10 — 15  per  cent,  water ;  the  analyses  were  executed 
in  samples  dried  at  100". 


Cesson, 
1879. 


Cesson, 
1880. 


St.  Jacques, 
1880. 


Proportion  of  straw  to  grain 

Ash  per  cent,  of  straw 

Ditto  after  deducting  COj 

Ash  per  cent,  of  grain  (free  from  COg) . . 


0-920 
7-968 
6-234 
1-855 


1-585 

9-089 
7  -743 
2-350 


1-640 

10-200 

8-903 

2-171 


The  composition  of  the  straw  and  grain  in  parts  per  1000  was  as 
under.  The  composition  as  given  in  Wolff's  table  is  also  cited  for  the 
sake  of  comparison  : — 
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Ash    

Nitrogen 

Potash 

Soda 

Lime 

Magnesia 

Oxide  of  iron    . 
Phosphoric  acid 

Silica 

Sul]>hnric  acid . 
Chlorine    


Cesson, 
1879. 


79-68 
8-90 

14-08 
1-32 

22-37 

10-11 
1-11 
2-07 
S'Ol 
2-35 
6-40 


Dry  straw. 


Cesson, 
1880. 


29 
95 
32 
90 
78 
28 
39 
47 
94 
32 


St.  Jacques, 
1880. 


•08 
•55 
•90 
-60 
•77 
•34 
•00 
•64 
•68 
-69 
•41 


Wolff. 


61-14 
15-47 
40-57 

1-31 
11-31 

2-26 

7-26 
3  33 
3-21 
4-76 


Dry  grain. 

Cesson, 
1879. 

Cesson, 
1880. 

St.  Jacques, 
1880. 

Wolff. 

Asli 

18-57 
19  13 
506 
0  78 
112 
3-22 
0  12 
6-79 
0  00 
0-63 
0-12 

23-50 
23-17 
6-15 
0-18 
2-39 
3-54 
0-07 
10-22 
0  07 
0-92 
0  15 

21  71 
22-06 
6-49 
0-13 
1-04 
3-80 
0-05 
9-65 
0-00 
0-49 
0  14 

10-71 

Nitrogen    

16  76 

Potash  

2-44 

Soda 

0-70 

Lime 

0-35 

Magnesia 

1-40 

Pliosplioi'ic  acid    

5-13 

Silica 

0^23 

Chlorine    

0  23 

These  figures  show  that  the  composition  of  the  grain  varies  within 
narrow  limits  in  correspondence  with  a  large  variation  in  the  composi- 
tion of  the  straw,  especially  as  regards  potash,  chlorine,  and  phos- 
phoric acid.  In  one  sample  of  straw,  for  instance,  the  proportion  of 
PaOs  is  quintupled  and  exceeds  that  in  the  grain.  A  crop  of  buck- 
wheat removes  more  from  the  soil  than  a  crop  of  wheat  with  an  equal 
weight  of  grain ;  and  it  must  be  considered  as  an  exhausting  crop 
when  luxuriant  development  of  its  foliage  is  encouraged  bv  atmo- 
spheric conditions.  The  phosphoric  acid,  potash,  and  nitrogen 
removed  in  the  straw  is,  however,  returned  as  manure.  The  straw 
differs  entirely  from  that  of  wheat  in  not  sufiering  impoverishment 
during  the  ripening  of  the  grain.  J.  M,  H.  M. 


Composition  of  some  Forest  Seeds. 
1882, 106). 


By  L.  Jahne  (Bied.  Centr., 
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Abies 
excelsa. 

Pinus 
Larieio. 

Pinus 
silvestris. 

Pinus 
Cembra. 

Larix 
europ. 

HjO 

7-82 
22-99 
32-01 
20-25 

6-29 
18-46 

9-66 

31-68 

29-27 

18-76 

3  05 

7-24 

9-64 
33-16 
20-19 
28-63 

6-58 
11-14 

10-22 
25-76 
42-26 
5-01 
1-48 
25-49 

10-81 

Ether  extract 

Fibre    

11-43 

58-44 

Albuminoid 

4-51 

Ash 

2-57 

Besin    and     nitrogen- 
free  extract 

23-05 

Bobinia 
pseudo- 
acacia. 

Fraxinua 
excelsior. 

Betula 
verrucosa. 

Acer 
campestre. 

HjO 

11-34 
12-11 
14-96 
37  15 
4-61 
31-71 

8-84 
29-19 

7-52 
13  65 

3-20 
46-44 

3-74 
16-41 

10-53 
20-40 
27-21 
14-40 
4-23 
33-76 

2-23 
9-69 

9  74 

Ether  extract 

Fibre    

32-50 
9-57 

Albuminoid 

26-67 

Ash 

4 -98 

Eesin    and     nitrogen- 
free  extract 
Susar  

26-28 
2-07 

Dextrin    

Starch  was  not  found  in  any  case. 


E.  W.  P. 


Peat-moss  from  Bad  Steben  near  Hof.  By  E.  Reichardt  (Arch. 
Fharm.  [.3],  19,  424 — 428). — The  author  examined  two  samples  of  the 
above  with  the  following  results  per  cent. : — 


Moisture 81-30 

Nitrogen     1-54 

Sulphur  (other  than  as 

sulphuric  acid) 1*20 

Sulphuric   acid    (in  the 

ash)     

Iron  oxide 

Alumina 

Alkali  salts    

Sand  and  clay    

Total  ash    


II. 

73-74 
1-80^ 

0-18 


0-39 
4-54 

1-71 


7-06 


3-55 
7-61 
4-95 
0-76 
10-G6 
24-37 


o  _g 

p 


By  distilling  samples  with  5  per  cent,  caustic  soda  solution,  alkaline 
distillates  were  obtained  containing  ammonia  and  methylamine.  By 
distilling  with  5  per  cent,  sulphuric  acid  solution,  acid  distillates  were 
obtained  containing  formic,  acetic,  and  traces  of  butyric  acid. 

Benzene  extracted  1-2  per  cent,  of  solids  from  the  dry  peat. 

E.  L.  T. 
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Nitrogenous  Constituents  of  Plants.  By  E.  Schdlzb  (Chem. 
Cent  I'.,  lHy2,  8i>). — Asparagine  is  present  in  a  large  number  of  plants, 
and  can  be  extracted  easily  from  very  impure  solutions  in  well-formed 
crystals.  Glutamine  is  contained  in  the  juice  of  beetroot  and  in 
gourd  sprouts,  glutamic  acid  being  formed  on  boiling  beetroot  juice 
and  extracts  from  gourd  sprouts  with  hydrochloric  acid.  However, 
the  author  has  not  yet  been  able  to  isolate  glutamine,  and  it  is  still 
questionable  whether  this  amide  is  homologous  with  asparagine. 
With  regard  to  the  amido-acids  contained  in  vegetable  juices,  tyrosine 
and  next  asparagine  are  the  least  soluble,  so  that  their  separation 
can  be  effected  with  great  ease.  Leucine  and  its  horaologues  have  a 
solubility  different  in  the  impure  state  from  what  it  is  after  purification  ; 
these  bodies  are  therefore  not  separated  so  readily ;  moreover  they  are 
de{K)sited  in  non-crystalline  masses  from  their  extracts,  rendering  it  diffi- 
cult to  distinguish  them.  It  is  best  to  allow  them  to  crystallise  from 
alcoholic  solutions,  and  to  purify  the  crystals  by  recrystallisation  from 
ammoniacal  alcohol.  The  author  obtained  from  lupine  sprouts  an  acid 
having  the  composition  C9H11NO2,  and  yielding  benzoic  acid  on  oxida- 
tion. It  is  probably  a  phenylamidopropionic  acid.  When  heated  in  a 
glass  tube,  it  splits  up  into  water,  carbonic  anhydride,  a  crystalline 
residue,  and  an  oily  distillate  solidifying  on  cooling  to  a  crystalline 
mass.  The  latter  is  the  carbonate  of  a  base  having  the  composition 
CaHiiN,  and  yielding  benzoic  acid  on  oxidation.  It  is  probably  a 
homologue  of  benzylamine.  The  author  further  shows  that  this 
phenylamidopropionic  acid  is  intimately  connected  with  tyroleucine, 
(CuH23Na04),  found  by  Schutzenberger  among  the  decomposition- 
products  of  albumin.  This  body  yields  the  same  decomposition- 
pi'oducts,  and  also  amidovUeric  acid.  Schiitzenberger  assumed  that 
tyroleucine  is  a  compound  of  amidovaleric  acid  and  a  body  having  the 
formula  CgHuNOo.  Prybably  this  is  correct,  and  the  body  CgHnNOj 
is  identical  with  the  above-mentioned  phenylamidopropionic  acid. 
From  young  leaves  of  the  plane  tree,  the  author  obtained  asparagine 
and  a  Ijody  having  the  formula  of  allanto'in,  CiHeNiOs,  and  resembling 
it  in  chemical  properties.  D.  B. 

Steeping  of  Barley.  By  Ullik  {Bied.  Cew/r.,  1882,40— 42).— It  is 
generally  supposed  that  hard  waters  remove  less  of  the  constituents 
from  barley  than  soft  waters ;  therefore,  to  determine  the  correctness 
of  this  supposition,  barley  was  steeped  in  distilled  water,  River  Elbe 
water,  a  temporary  hard  well-water,  and  in  two  samples  of  water  con- 
taining calcium  sulphate.  All  the  waters  remove  more  potash  than 
distilled  water  does,  but  soda  is  removed  in  the  greatest  amount  by 
the  gypsum  and  distilled  water,  and  magnesia  by  the  hard  waters,  as 
also  the  lime  ;  but  no  great  difference  is  found  as  regards  the  phos- 
phoric acid.  The  following  explanation  of  the  removal  of  the  bases 
is  given  : — The  phosphoric  acid  exists  as  an  insoluble  compound  with 
lime  and  magnesia,  and  the  rest  as  soluble,  a  primary  and  secondary 
potassium  compound,  and  primary  calcium  and  magnesium  phosphate. 
Now,  as  the  barley  contains  free  acid,  it  follows  that  a  conversion  of 
the  secondary  potassium  phosphate  into  primary  takes  place ;  this 
phosphate  is  then  precipitated  by  the  calcium  carbonate  in  the  hard 
water,  if  the  carbonic  anhydride  be  removed. 
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Soft  water  removes  more  organic  matter  from  barley  than  hard,  but 
the  amount  is  small ;  whilst  carbohydrates  are  removed  most,  nitro- 
genous matter  is  dissolved  out  the  least  by  soft  water ;  finally,  it  is 
found  that  the  duration  of  steeping  has  a  greater  effect  on  the  barley 
than  the  quality  of  the  water.  E.  W.  P. 

Contributions  to  the  Phylloxera  Question.  By  Coste  and 
others  {Bied.  Gentr.,  1882,  108 — 110).  —  Mayet  considers  that  the 
moisture  of  the  air  has  great  influence  on  the  production  of  the  winter 
egg  of  the  phylloxera,  dry  autumns  being  unpropitious.  Boiteau 
gives  methods  for  employing  carbon  bisulphide.  J.  D.  Catta  mentions 
the  harm  done  to  vegetation  by  the  use  of  the  above  chemical,  and 
the  means  to  avoid  this  damage.  Henneguy  uses  25  grams  carbon 
bisulphide  per  square  meter,  without  doing  harm  to  the  vines. 

E.  W.  P. 

Researches  on  the  Influence  of  the  Distance  between  the 
Seed  Sown  on  the  Growth  and  Quality  of  the  Crops.  By  E. 
WoLLNY  (Bied.  Centr.,  1882,  112— 129).— The  various  factors  which 
effect  the  growth  of  a  crop  are  here  carefully  considered,  and  nume- 
rous tables  are  appended,  which  are  of  much  interest  and  value. 
Taking  the  crop  as  a  whole,  the  maximum  yield  from  a  certain  area  is 
dependent  on  the  quantity  of  seed  sown  ;  by  thinner  or  thicker  sowing 
the  yield  is  less.  The  quality  of  the  crop  is  best  when  the  plants  are 
far  apart,  i.e.,  the  grains  are  heaviest.  Straws  and  fodder  increase 
as  the  space  decreases.  The  power  of  production  possessed  by  a  plant 
increases  with  the  space  allotted.  Still  the  productiveness  of  any  one 
plant  bears  no  constant  relation  to  the  space  in  which  it  grows  ;  for 
although  the  weight  of  the  yield  increases  up  to  a  certain  extent  as  the 
space  increases,  yet  the  extent  is  different  for  each  variety  and  kind. 
The  increase  of  yield  is  not  regularly  proportional  to  the  increase  of 
ground  space,  but  is  greatest  at  first,  and  then  gradually  becomes  less. 
Experiments  were  also  instituted  to  discover  what  other  influences 
were  at  work  on  the  productivity  of  plants  besides  that  exerted  by 
the  ground  space.  This  set  of  experiments  was  made  in  circular 
vessels  of  like  depth,  but  of  varying  diameter,  with  the  result  that  the 
yield  of  the  plant  whose  growth  above  ground  was  unrestricted  in- 
creases with  the  ground  space,  but  not  proportionally,  being  in  a  some- 
what lesser  ratio  to  the  latter.  This  corroborates  the  results  of 
Haberlandt,  who  found  the  yield  to  be  relatively  larger  the  smaller 
the  space  allotted  to  each  plant.  The  reasons  given  are,  that  when 
the  plants  are  crowded  together,  the  roots  come  into  closer  contact 
with  the  nutriment  in  the  soil.  Of  all  the  causes  which  lower  the 
yield  when  the  plants  are  close  together,  the  most  important  is  light, 
which,  being  in  a  measure  cut  off",  does  not  cause  assimilation  to  be 
perfect ;  then  the  internodes  are  unnecessarily  increased,  and  wood  is 
not  properly  formed.  The  next  important  factor  is  warmth.  Soils 
well  covered  with  vegetation  are  always  much  cooler  than  other  soils 
during  hot  weather,  and  not  only  is  the  soil  cooler,  but  the  cir- 
culating air,  also  under  like  conditions,  is  cooler,  and  nocturnal  radia- 
tion is  greater  the  closer  the  plants  are  together.  When  the  plants 
stand  thickly,  they  shelter  the  soil  from  slight  rainfall,  and  although 
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they  hinder  the  evaporation  of  water  from  the  soil,  yet  they  withdraw 
and  transpire  an  excess  of  water,  the  result  being  that  the  roots  ha/e 
not  a  sutficiency.  It  appears  also  that  the  space  which  should  be 
apportioned  to  each  plant  varies  with  each  variety  of  the  plant. 
Another  set  of  experiments  shows  that  the  richer  the  soil  is  and  the 
better  its  condition,  the  less  will  be  the  seed  required  to  obtain  a 
maximum  crop,  and  this  quantity  must  be  reduced  if  the  soil  soon 
dries ;  but  on  the  other  hand,  if  the  soil  is  heavy,  then  a  larger 
amount  must  be  sown.  In  climates  which  are  against  the  growth  of 
any  crop,  an  excess  of  seed  must  be  used.  When  large  seeds  are 
sown  at  such  a  distance  from  one  another  as  to  produce  the  maximum 
yield,  then  the  same  weight  of  small  seeds  in  the  same  space  will  pro- 
duce a  smaller  yield.  If  the  plants  from  small  seeds  are  producing 
their  maximum  yield,  then  a  like  quantity  of  large  and  small  seeds 
will  on  the  same  ground  produce  a  like  yield;  for  in  this  case  the 
plants  from  large  seeds  cannot  completely  utilise  the  soil.  When  the 
limit  of  space  is  overstepped,  then  small  seeds  will  be  more  prolific 
than  large.  Seed  should  be  sown  as  early  as  possible,  otherwise  the 
quantity  required  to  produce  a  crop  will  have  to  be  increased. 

As  regards  the  composition  of  some  plants  as  affected  by  the  ground 
space,  the  author  finds  that  the  nitrogen  and  ash  in  maize  increase  as 
the  space  diminishes;  that,  on  the  other  hand,  these  two  constituents 
in  buckwheat  and  soja  bean  increase  with  the  space  ;  that  in  general 
the  fibre  is  increased  by  crowding  the  plants.  It  is  advantageous  to 
plant  sugar-beets  close  together,  as  then  the  yield  of  sugar  is  in- 
creased, and  the  albumin  diminished  in  quantity.  E.  W.  P. 

Examination  of  Oats.  By  R.  v.  Moser  {Landw.  VersncJis.-Stat., 
27,  209 — 218). — Difference  of  opinion  as  to  the  relative  values  of 
mountain  and  lowland  oats  in  the  rearing  of  young  horses,  caused  the 
Agricultural  Department  of  the  Austrian  Government  to  order  a 
thorough  examination  of  numerous  specimens  of  both  kinds.  Twenty- 
two  samples  were  carefully  selected  and  placed  in  the  author's  hands 
for  analysis.  He  had  them  examined  mechanically  and  chemically, 
and  gives  the  results  in  tabular  form ;  but  the  figures  vary  so  much 
amongst  the  members  of  each  group,  that  no  reliance  can  be  placed  on 
them  as  guides  of  the  value  of  the  two  classes,  the  individual  mem- 
bers of  each  showing  greater  differences  amongst  themselves  than 
does  the  mountain  class  from  the  lowland.  J.  F. 

Cultivation  of  Vicia  Villosa.  By  H.  Eckert  and  others  (Bied. 
Centr.,  1882,  110). — A  mixture  of  winter  and  summer  rye  with  Vicia 
villosa  was  sown  and  manured  with  blood  manure.  The  vetch  suffered 
from  the  drought,  and  was  much  choked  by  the  winter  rye ;  but  after 
a  rainfall,  it  was  enabled  to  grow  strongly  and  produced  a  fair  crop. 
Haage  and  Schmidt  also  recommend  a  similar  mixture,  as  this  kind  of 
vetch  on  sandy  soil  and  in  dry  seasons  produces  better  crops  than 
other  fodder-plants.  E.  W.  P. 

Digestibility  of  Certain  Oil-cakes.  By  E.  Wolff  and  others 
(Landw.   Versuchs.-Stat.,    27,   216 — 240). — The   oil-cakes   commonly 
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used  for  feeding  cattle  in  Germany,  viz.,  linseed,  rape,  palm-nut,  and 
undecorticated  cotton-seed  cakes,  have  been  fally  examined,  both  as 
regards  their  composition  and  digestibility,  but  recently  others  have 
been  introduced,  earth-nut,  decorticated  cotton,  cocoa-nut,  sunflower- 
seed,  &c.,  which  have  not  been  so  experimented  on  until  the  authors 
of  the  present  paper  undertook  the  task. 

The  animals  selected  to  test  the  digestibility  of  the  cakes  were  two 
well-grown  three-year-old  sheep,  which,  previous  to  the  commencement 
of  the  experiments,  were  well  fed  on  second-crop  hay,  which  was  con- 
tinued during  the  whole  time  of  the  experiments  as  the  leading  article 
of  their  diet,  the  cakes  being  added  as  a  supplementary  food.  The  ex- 
periments lasted  from  the  beginning  of  December  to  the  end  of  April, 
and  were  divided  into  nine  terms,  during  each  of  which  250  grams  of 
one  description  of  cake  was  given  with  750  grams  of  hay  ;  in  the 
cases  of  sunflower  and  sesame,  500  grams  were  given  during  portions 
of  the  time. 

The  quantities  of  each  ingredient  of  the  food  daily  eaten  and  voided 
in  their  excrement,  solid  and  fluid,  was  carefully  computed,  and  the 
increase  of  weight  compared.  In  the  course  of  the  experiments,  one 
of  the  sheep  became  ill  and  was  replaced  by  another,  with  every  pre- 
caution to  prevent  the  results  being  vitiated. 

Earth-nut  cake  was  found  to  be  easiest  of  digestion,  and  nearly  the 
richest  in  nitrogenous  matter  of  any  of  the  cakes  experimented  with. 
It  is  recommended  as  a  very  strong  and  stimulating  fodder,  and  is 
becoming  a  favourite  with  farmers,  but  would  be  more  used  were  it 
not  for  irregularity  in  the  quality.  Much  of  the  article  as  sold 
contains  a  quantity  of  black  hairs,  and  some  of  the  importations 
are  damaged  in  the  sea  voyage,  incipient  decomposition  setting  in. 
The  best  cakes  should  be  white,  or  of  a  clear  reddish  or  yellowish 
tint.  Decorticated  cotton-seed,  sesame,  and  sunflower  seed-cakes  are 
very  much  alike  in  composition  and  digestibility  as  fodder  ;  they  rank 
about  the  same  in  value.  Cocoa-nut  cake  is  an  excellent  and  very 
tasteful  fodder.  Its  composition  very  much  resembles  that  of  palm- 
nut  cake  ;  it  should  have  ranked  higher  in  value  than  the  table  shows, 
but  the  large  proportion  of  fat  is  supposed  to  have  disturbed  the 
results.  The  composition  of  the  oil-cakes  used  in  the  experiments  was 
as  follows  (the  air-dried  samples)  : — 


Indi- 

Non-nitro- 

Ash 

Protein 

gestible 

genous 

and 

Water. 

matter. 

Fat. 

fibre. 

extract. 

sand. 

Earth-nut  cake .... 

10-59 

52-71 

10-89 

6-14 

25-92 

4-34 

Cocoa-nut  cake .... 

1105 

24-81 

19-04 

15-71 

3408 

6-86 

Cotton-seed  cake  . . 

7-30 

47-36 

17-90 

4-13 

22-51 

8-10 

Sesame  cake 

12-75 

49-09 

11-48 

7-07 

21.32 

11-04 

Sunflower-seed  cake 

10-95 

39-42 

16-22 

14-81 

21-95 

7-70 
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Coefficients  of  Digestibility  of  the  different  Cakes  and  their  Compotients. 

Non-nitro-  Relative 

genoua      Organic  nutritive 

Protein        Fat        Fibre       extract       matter  value 

p.  c.         p.  c.          p.  c.           p.  c.           p.  c.  p.  c. 

Earth-nut  cake 47-89      9-33      097      2407      8226  1:100 

Cocoa-nut  cake....      1839     1895       966       2629       7329  1:447 

Cotton-seed  cake  . .      40-11     15-68        —        18-85       74-64  1  :  1-42 

Sesame  cake 4433     10-31       2*17       3204       6885  1:0-89 

Sunflower-seed  cake     35-31     1424       451       15-56       69*62  1  :  1-55 

J.  F. 

Proportions  of  Nitrogen,  Ash,  and  Phosphoric  Acid  in 
Successive  Cuttings  of  Leguminous  Fodder-plants.  By  A. 
RoussiLLE  (Ann.  Ayronomiques,  7,  362 — 367).  —  It  is  well  known 
that  farmers  give  the  preference  to  second  cuttinps  as  cattle  food. 
On  the  other  hand,  Pierre  has  established  that  the  nitrogen  per  cent, 
of  dry  matter  decreases  as  the  plants  approach  maturity.  The  first 
cutting,  always  consisting  of  more  mature  plants  than  the  succeeding 
ones,  the  author  has  sought  to  determine  experimentally  whether  the 
common  agricultural  practice  is  justified  by  Pierre's  observation.  The 
analyses  were  made  on  a  mixture  of  lucerne  with  a  little  sainfoin, 
dried  at  110 — 115°,  and  the  results  are  contained  in  the  annexed 
tables : — 

Leaves    Nitrogen  p.  c. 
and  flower     of  entire 
Stems.  stalks.        dry  plant.        PjOj  p.  c.       P2O5  -i-  N. 

1st  cutting  ..  57-38  4262  2-1541  026977  01250 
2nd  cutting  . .  3409  6591  3-1361  0-33854  0-1078 
3rd  cutting  . .    3846        6154        3-3138        0-42573        0-1284 

The  nitrogen,  phosphoric  acid,  and  ash  were  distributed  in  the  stems 
and  other  portions  as  follows  : — 

Nitrogen  p.  c. 

of  dry  matter.  P.j02.  Ash. 

,,       ...        /Stems    1-60  01749  432 

1st  cuttmg  I  Lgj^^gg^  ^^    _  _      2-90  0-3975  9-89 

o    .      ,,.      /Stems    1-93  0-1684  6-42 

2nd  cuttmg  |  ^^^^^^^  ^^    ^  ^      3.^^  ^.^^25  11-63 

„   ,       ...      /  Stems    2-12  0-1834  8-53 

•^"■^  ^''^'^'''^  1  Leaves,  &c.  ..      4-06  0-5861  12-92 

These  analyses  show  that  the  second  and  third  cuttings  contain  a 
much  higher  proportion  of  albuminoids  and  phosphates  than  the  first 
cutting:.  J.  M.  H.  M. 


Cultivation  of  Lupines,  By  Meier  (Bied.  Centr.,  1882,  38—40). 
— The  cultivation  of  lupines,  and  the  employment  of  them  as  hay,  is 
strongly  recommended.  E.  W.  P. 

Report  on  Field  and  Feeding  Experiments  at  Wobum,  1880. 

By  A.  VoELCKEK  {Ann.  Aijronomii_[ues,  7,  406 — 415 ;  from  /.  Eoy.  Agr. 
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Soc.  England,  1881,  Part  I,  112 — 132). — In  this  paper  are  detailed 
the  results  of  the  fourth  year's  experiments  on  the  continuous  growth 
of  wheat  and  barley  with  natural  and  artificial  manures,  and  on  the 
relative  value  of  dung  from  cotton  cake  and  maize  meal  as  manure  for 
rotations.  J.  M.  H,  M. 

Studies  on  the  Decomposition  of  Orthoclase.    By  J.  Stoklasa 

(Landw.  Versnchs..Stat.,  27,  107 — 207).  —  Notwithstanding  many 
interesting  observations  on  the  weathering  of  felspar  by  Forchhammer, 
Bischof,  and  others,  there  remain  many  points  in  the  process  of 
kaolin  formation  which  are  as  yet  unexplained.  The  present  paper  is 
a  contribution  to  a  knowledge  of  the  subject,  being  the  result  of  ex- 
aminations of  19  specimens  of  felspar  from  different  sources  and  in 
various  stages  of  decomposition,  viz. :  1.  Unweathered,  yellowish -red, 
transparent.  2.  Opaque,  dull,  with  the  upper  surface  partijiUy  de- 
composed. 8.  Red,  with  strongly  decomposed  upper  layers,  the 
inner  portion  not  attacked.  4,  Specimens  containing  kernels  of 
greatly  decomposed  matter.  5.  Perfectly  transformed  kaolin.  The 
})rocess  of  decomposition  is  characterised  by  the  gradual  formation  of 
silicates  easily  soluble  in  weak  acids;  the  increase  of  alkalis  princi- 
pally soluble  in  concentrated  hydrochloric  acid,  the  dimiimtion  of 
density  and  increase  of  contained  water,  followed  by  solution  of  the 
silicates  and  formation  of  carbonates.  Water  containing  carbonic 
anhydride  in  solution  plays  a  very  important  part  in  the  transforma- 
tion of  orthoclase  into  kaolin.  Of  three  specimens  (portions  used  in 
previous  experiments  and  found  insoluble  in  hydrocliloric  acid),  100 
grams  each  were  placed  with  a  litre  of  water,  saturated  with  carbonic 
anhydride,  in  well  closed  flasks  and  left  undisturbed  for  three  months, 
at  tlie  end  of  which  time  comparatively  large  quantities  of  matter  had 
passed  into  solution  ;  with  the  fully  transformed  kaolin,  the  case  was 
different,  traces  only  of  alkalis  passing  into  solution.  The  author 
thinks  the  process  of  decomposition  is  accompanied  by  an  important 
molecular  change  in  the  constitution  of  the  substance.  J.  F. 

Phosphoric  Acid  in  Volcanic  Soils.  By  L.  Ricciardi  (Compt. 
rend.,  93,  1514—1516). — A  reply  to  some  observations  by  P.  de 
Gasparin.  C.  H.  B. 

Composition  of  "  Reh,"  an  Inflorescence  on  the  Soil  of 
Certain  Districts  of  India.  By  J.  Gibson  (Proc.  Boy.  Soc.  Edin., 
10,  277 — 280). — This  inflorescence,  which  is  detrimental  to  the  fer- 
tility of  the  soil,  and  seems  to  bo  increased  in  quantity  by  reason  of 
the  water  in  the  high  level  canals  forcing  the  subsoil  salt-impreg- 
nated water  to  the  surface  of  the  neighbouring  land,  consists  of  H3O 
2'5,  insoluble  inorganic  residue  681,  and  28'6  of  matter  soluble  in 
water,  of  which  the  percentage  composition  is  as  follows  : — 

Organic 
CI.       matter.        Mg. 

8-8        2-4        trace. 

All  efforts  to  reclaim  land  infected   with  "reh"   have  hitherto  proved 
abortive.  E.  W.  P. 


Na. 

Fe. 

NF,. 

SiOo. 

SO4. 

CO2. 

82-4 

0-5 

1-2 

1-2 

41-3 

12-3 
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Ammonia-fixing  Power  of  Certain  Salts.  By  Morgen  (Landto. 
Versuchs.-Stat.,  27,  183 — 105). — Farmers  know  that  stable  manure 
loses  some  of  its  most  valuable  ingredient — ammonia — by  lying  on  the 
manure  heap  or  in  the  stable,  and  that  the  loss  is  greater  the  longer  it 
is  so  left ;  in  order  to  avoid  this,  it  has  been  the  habit  to  strew  the 
manure  with  certain  salts  which  have  the  power  of  combining  with 
the  volatile  ammonium  carbonate  or,  as  manure  manufacturers  describe 
it,  of  fixing  the  ammonia.  Gypsum  has  generally  been  employed  for 
the  purpose,  but  lately  the  impure  Stassfurt  salts  of  potash  have  come 
into  use,  and  these  latter  possess  the  advantage  of  enriching  the 
manure  with  other  valuable  ingredients. 

Hitherto  no  experiments  have  been  recorded  showing  the  suitability 
of  ditierent  salts  for  this  purpose,  and  the  author  proposes  to  partly 
supply  the  want  by  recording  some  made  by  him,  with  gypsum,  kainite, 
magnesium  sulphate,  potassium  sulphate,  and  magnesium  chloride. 

The  experiments  were  intended  to  ascertain  if  the  same  quantity  of 
fixing  material  will  always  combine  with  like  quantities  of  ammonium 
carbonate,  and  if  the  composition  of  the  different  mixtures  affects  the 
results.  Details  are  given  of  the  modus  operandi,  and  the  results  are 
carefully  tabulated,  and  from  the  tables  it  is  seen  that  the  various  sub- 
stances vary  considerably  in  their  combining  power,  which  is  in  great 
measure  dependent  on  the  amount  of  ammonia  present.  Potassium 
sulphate  in  all  cases  had  the  least  effect ;  gypsum  and  sulphate  of 
magnesium  were  the  most  regular  in  their  operation ;  magnesium 
chloride  coming  next,  and  from  its  cheapness  is  recommended,  the 
author  having  altered  his  opinion  that  injurious  effects  followed  its 
use,  referring  to  the  recently  published  work  of  Maercker,  Potash 
Salts  and  their  Employment  in  Agricxdture,  to  support  his  change  of 
opinion.  Further  experiments  were  made  as  to  whether  the  action  of 
the  substances  employed  was  instantaneous  or  increased  with  time ; 
the  former  was  found  to  be  the  case. 

The  author's  summary  is  that  gypsum  and  magnesium  chloride  are 
the  most  desirable  substances  to  employ  in  fixing  ammonia,  after  which 
come  magnesium  sulphate  and  Stassfurt  salts,  kainite  and  kieserite 
when  they  can  be  obtained  cheaply.  J.   F. 

Value  of  Poudrette.  By  F.  Soxhlet  {Bied.  Centr.,  1882,  11).— 
The  percentages  of  nitrogen  and  phosphoric  acid  in  poudrettes  from 
different  towns  are  given,  and  the  quantities  vary  from  3*5 — 074  per 
cent.  PvOj  and  9"96 — 6"02  per  cent.  N.  The  poudrette  from  Munich  is 
very  deficient  in  phosphates,  which  arises  from  the  fact  that  the  liquid 
is  pumped  out  of  the  tanks,  leaving  a  sediment  which  contains  the 
greater  part  of  the  phosphates  precipitated  in  consequence  of  the  ammo- 
niacal  fermentation.  E.  W.  P. 

Preservation  of  Molasses  Waste.  By  E.  Ernst-Beesenlaublingen 
(Bied.  Ce^itr.,  1882,  67). — To  bring  molasses  waste  into  a  useful 
form  without  loss  of  nitrogen,  100  parts  of  the  waste  are  to  be  mixed 
with  15  parts  dried  peat  and  20  parts  sulphuric  acid  (66"),  the 
mixture  Avill  contain  about  3" 5  per  cent.  N  and  11  per  cent.  K2O. 

e.  w.  p. 
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Falasco  Manure  from  Sea-weed  and  Marsh-weeds.     By  F. 

Sestini  (Landw.  Versuchs.-Stat.,  27,  176 — 182). — Sea-weed  and  wild 
plants  from  the  saline  marshes  which  border  the  Adriatic  Sea,  are 
much  used  in  Italy  for  manure  under  the  name  of  Falasco ;  mixed 
with  stable  manure  and  dug  into  the  ground,  the  results  are  very 
favourable.  The  author  has  given  a  good  deal  of  attention  to  the 
subject,  and  communicates  the  results  of  his  observations.  The  plants 
used  for  making  it  are  various,  14  species  being  enumerated,  the 
greater  number  at  the  time  of  cutting  being  in  the  green  state. 
Persons  who  wish  to  make  the  manure  rent  a  plot  of  marsh  and  reap 
it,  each  "  malter  "  (equal  to  1"25  hectare),  yielding  from  11  to  14 
kilos.,  costing  generally  2'22  to  2'63  lire  the  centner. 

The  chemical  analysis  was  made  on  carefully  selected  samples 
taken  at  different  times  during  the  mowing,  and  every  precaution 
used ;  the  samples  are  air-dried. 

Grams. 

Water  at  100°  C 14-94 

Fatty  matter  extracted  by  ether 2' 72 

Cellulose 23-52 

Protein  matter 4i'77 

Hydrocarbons  and  non-nitrogenous  matter 

(by  difference)    49-37 

Mineral  matter — 

Ash  freed  from  CO? 4-68 


100-00 


From  analysis  of  the  manure  and  of  the  residual  ash,  the  author 
says  that  from  10  centners  of  the  air-dried  material  costing,  in  the 
vicinity  of  Pisa,  22*20  lire,  a  farmer  obtains  8-930  kilos,  of  nitrogen, 
8-560  kilos,  of  potash,  and  2-279  kilos,  of  phosphoric  acid,  besides 
appreciable  quantities  of  other  valuable  materials.  The  money  value 
of  falasco,  calculated  at  the  lowest  rates  at  which  can  be  obtained 
(in  Italy),  nitrogen  in  stable  manure,  phosphoric  acid  in  bones,  potash 
from  Stassfurt  salts,  is  given  as  follows  : — 
100  kilos.  Falasco  contain — 

Lira.  Lire. 

Nitrogen 0-893  at  ]-00         0-89 

Phosphoric  anhydride  ....      0-279  „  0-35         0-10 

Potash 0-856  „  0-56         0-48 

Sodium  chloride 1-344  „  0-12         0-16 

Other  matters 85-000  „  O'OS         0-85 


2-48 


but  this  does  not  allow  anything  for  the  valuable  quality  of  the 
material  for  absorbing  urine  when  used  as  bedding,  which  is  very 
considerable.  Compared  with  corn  straw,  falasco  contains  more 
carbonaceous  and  useful  mineral  matter,  about  the  same  amount  of 
phosphates,  nearly  double  the  quantity  of  potash,  and  in  addition  a 
certain  quantity  of  sodium  chloride. 
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The  experiments  of  Boussinganlt  and  Bechi  show  tliat  100  kilos,  of 
tlie  following  substances,  steeped  24  hours  in  water,  absorb — 

Grain  straw 220  parts 

Ferns 191     „ 

Chestnut  leaves 1-50     „ 

Peac 198     „ 

The  author  making  a  similar  experiment  found  the  grain  sti-aw 
absorbed  280  parts  of  water,  and  the  falasco  210  parts ;  it  therefore  is 
less  useful  an  absorbent  than  straw  in  stables. 

The  use  of  salt  is  unknown  as  food  for  cattlo  over  the  district 
where  falasco  is  used  as  manure  ;  the  author  suggests  experiments  to 
ascertain  the  effects  of  manures  containing  salt  on  vetches  and  other 
field  vegetables.  J.  F. 

Aberdeenshire  Experiments  on  the  Relative  Value  of 
Soluble  and  Insoluble  Phosphates.  By  T.  Jamiesox  (Ami.  Ar/ro- 
7iomiques,  7,  420 — 422). — In  this  note,  the  author  replies  to  a  criticism 
of  Dr.  Voelcker  (/.  Roy.  Agr.  Soc.  England,  1880),  on  the  Aberdeen- 
shire Experiments  of  1876 — 78. 

The  author  maintains  his  opinion  that  the  saperiority  of  superphos- 
phate to  finely  ground  mineral  phosphate  on  root  crops  is  not  so 
great  as  is  generally  supposed  ;  he  estimates  it  at  10  per  cent,  better, 
instead  of  being  double  the  value.  J.  M.  H.  M. 

Manuring  Experiments  with  Superphosphates  and  Bone- 
meals  of  Various  Degrees  of  Fineness.  By  F.  Farsky  {Bied. 
Cent)-.,  1882,  14). — In  a  previous  communication  (Abstr.,  1882,  90),  it 
was  shown  that  the  value  of  superphosphates  was,  to  a  certain  extent, 
dependent  on  the  fineness  of  the  grain;  that  coarse  and  fine  grain 
both  act  better  on  clay  than  on  lime  soils,  and  that  superphosphates 
should  be  placed  at  least  3  cm.  below  the  surface  so  as  to  avoid  reduc- 
tion :  for  the  roots  to  be  benefitted  a  depth  6 — 20  cm.  is  best,  and  for 
the  crops  6 — 12  cm.  In  other  experiments,  in  which  coarse-grained 
(0'25 — 0'75  cm.)  and  fine-grained  (less  than  0'25  cm.)  steamed  bone- 
meals  were  employed  for  beet,  the  same  results  were  obtained  as 
before,  the  coarser  kind  being  the  best.  E.  W.  P. 

Phosphatic  Manures  on  Turnips ;  a  Report  of  Experiments 
carried,  out  in  Scotland  in  1880.  By  G.  Brown  (Ann.  Agnmo- 
miqnes,  7,  416 — 420,  from  Agricultural  Gazette,  1881). — The  experi- 
ments were  carried  out  simultaneously  by  farmers  in  five  different 
localities.  Duplicate  plots  of  one-eighth  or  one-quarter  of  an  acre 
received  a  good  dressing  of  farmyard  manure  in  the  autumn,  and  the 
turnips  were  grown  with  the  following  quantities  of  artificial  manures, 
arranged  so  as  to  contain  equal  amounts  of  phosphoric  acid  : — Bone- 
meal,  627  kilos,  per  hectare ;  dissolved  bone,  893  kilos.  ;  mixture  of 
bone-meal  and  bone  superphosphate,  760  kilos.  ;  farmyard  manure, 
627  kilos. ;  ground  coprolites,  627  kilos. ;  mineral  superphosphate, 
1025  kilos. ;  mixture  of  ground  coprolites  and  superphosphate,  790 
kilos. 

Berwickshire  (J.  Wilson,  Chapel  Hill).     Soil,  stony,  well  drained 
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clay ;  turnips  after  oats,  preceded  by  three  years'  pasture,  fed  off  with 
sheep.  All  the  phosphatic  manures  gave  results  superior  to  the 
farmyard  manure  alone ;  bone-meal  alone,  or  mixed  with  superphos- 
phate, gave  the  best  yield,  and  at  less  expense  than  bone  super- 
phosphate. 

Stirlingshire  (J.  Murray,  Muniston).  Clay  soil,  containing  only 
traces  of  potash  ;  carried  turnips  in  1873,  then  oats,  followed  by  seeds. 
The  best  plot  was  that  manured  with  mixed  coprolites  and  mineral 
superphosphate  ;  next  came  dissolved  bones,  and  mineral  superphos- 
phate employed  alone ;  last  of  all  the  artificial  manures  was  the  bone- 
meal,  which  gave  a  yield  very  little  better  than  farmyard  manure  alone. 

BanfE  (J.  Simpson,  Clunnymore).  Clay  soil,  containing  0"05  per 
cent.  P2O5 :  cropped  for  the  last  40  years  on  the  following  quinquen- 
nial rotation: — (1)  oats  with  rye-grass  and  clover;  (2)  and  (3)  rye- 
grass and  clover;  (4)  oats;  (5)  turnips.  The  two  best  plots  were 
those  carrying  bone  superphosphate  and  bone-meal.  Another  series 
of  experiments  in  which  no  farmyard  manure  was  employed  showed 
little  or  no  benefit  from  the  employment  of  phosphatic  manures. 

Caithness  (J.  Logan,  TJlbster).  Stony  soil,  cropped  according  to 
the  quinquennial  rotation,  and  under  oats  in  1879.  All  the  phospha- 
tic manures  showed  better  results  than  farmyard  manure  alone.  Bone- 
meal  and  ground  coprolites  gave  the  best  yield  with  least  expense. 

Caithness  (G.  Brown,  Watten  Mains),  Clay  soil,  an  old  red  sand- 
stone, very  favourable  to  growth  of  roots ;  six  years'  pasture  and  a 
crop  of  oats  preceded  the  turnips.  On  the  plots  which  had  received 
farmyard  manure,  bone  superphosphate  gave  the  best  result ;  on  the 
plots  without  farmyard  manure,  the  mixture  of  ground  coprolites  and 
superphosphate  gave  almost  as  good  a  result  as  dissolved  bones,  both 
manures  doubling. the  crop  as  compared  with  the  unmanured  plots. 

The  author  thinks  that  the  superiority  of  bone-meal  or  coprolite  to 
superphosphate  shown  in  seven  of  the  experiments,  is  perhaps  excep- 
tional, and  may  be  due  to  the  exceptional  dryness  of  the  season  from 
August  .5  to  September  10,  1880.  J.  M.  H.  M. 

Manuring   Experiments  on  Barren  Sandy  Heath.     By  A. 

Mayek  and  others  {Bled.  Centr.,  1882,  82 — 84). — A  soil  which  was 
quite  barren  was  caused  to  produce  fair  crops  by  the  employment  of 
bone-meal,  potassium  chloride,  and  peat,  having  first  been  green- 
manured  with  lupines.  The  best  results  were  obtained  with  a  mixture 
of  all  three  manures,  the  unmanured  plot  producing  only  1*2  kilo, 
rye-grain  per  hectare,  whilst  the  manured  plot  produced  472.  In  tlie 
succeeding  year,  the  same  manures  were  employed  with  addition  of 
ammonium  sulphate,  and,  in  some  cases,  of  slaked  lime  ;  the  best  crop  of 
potatoes  was  that  yielded  by  the  mixture  of  the  four,  without  lime.  The 
value  of  the  crop  more  than  repaid  the  expenses,  so  that  it  is  evident 
that  the  addition  of  peat  soil  is  productive  of  lasting  benefit,  not  only 
as  giving  nourishment,  but  as  effecting  an  alteration  in  the  physical 
character  of  the  land.  E.  W.  P. 

Manuring  of  Sugar-beet.  By  M.  Marcker  (Bied.  Centr.,  1882, 15 
— 18). — The  first  set  of  experiments  showed  that  as  regards  yield  and 
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quality  it  was  advantageous  to  employ  highly  concentrated  in  place  of 
ordinary  supers.  There  is  no  advantage  in  manuring  beet  with 
nitrate  of  soda  in  the  autumn  instead  of  in  the  spring,  and  ammonium 
sulphate  manurings  lag  behind  nitrates;  bat  if  the  sulphate  is  added 
during  autumn,  there  appears  to  be  a  gain ;  it  is  not  greater,  however, 
than  with  the  crop  from  nitrates. 

A  mixture  of  potassium  sodium  nitrates  was  compared  with  ordi- 
nary sodium  nitrate,  and  the  manures  were  applied  in  autumn  and  in 
spring,  but  no  appreciable  difference  could  be  noticed ;  the  mixed 
nitrate  did  not  appear  to  be  superior  to  the  sodium  salt,  nor  was  any 
difference  noticed  in  the  quality  of  the  roots.  It  is  well  known  that 
sugar-beet  when  kept  loses  sugar,  and  this  loss  is  greatest  when 
nitrosren  has  not  been  used  as  a  manure.  E.  W.  P. 

Alteration  in  the  Composition  of  Irrigating  Water  and  its 
Action.  By  J.  Ko.nig  and  C.  Kkaucii  (Bied.  Centr.,  1882,  73 — 79). — 
The  greatest  amount  of  water  is  absorbed  by  the  soil  daring  autumn 
(80  per  cent.)  by  reason  of  the  dryness  of  the  soil  which  requires  a 
lai'ger  amount  of  water  to  saturate  it ;  whilst  in  spring  time,  the  soil 
being  nearly  saturated,  a  much  less  quantity  is  required.  When  soil 
was  placed  in  boxes  and  then  irrigated,  only  about  7 — 8  per  cent,  was 
retained,  and  the  water  only  penetrated  to  a  depth  of  ^  m.  during  con- 
tinuous heavy  rain  ;  whereas  under  natural  conditions  the  rain  attained 
a  greater  depth,  because  of  passages  formed  in  the  earth  by  moles, 
&c.  Drains  generally  begin  to  run  after  the  rain  has  ceased  falling, 
and,  as  part  of  the  water  passes  through  the  passages  above  men- 
tioned, it  soon  assumes  the  temperature  of  the  surface-water,  while 
that  of  the  soil  is  but  slowly  altered.  In  flowing  over  meadows, 
the  temperature  of  the  water  rapidly  approaches  that  of  the  air ; 
yet  in  cold  weather  it  is  always  warmer  than  the  air,  so  keeping  the 
soil  warm.  It  appears  that  the  soluble  mineral  matter  in  the  water  is 
removed  to  a  greater  extent  during  warm  weather,  and  that  the  plants 
absorb  their  mineral  food  directly  from  the  water  as  they  require  it, 
and  that  but  a  very  small  proportion  of  soluble  matter  is  absorbed  by 
the  soil  itself.  An  exception  to  this  is  found  in  the  case  of  potash, 
which  seems  to  be  the  only  substance  really  removed  from  the  water 
by  the  soil,  and  retained  ;  these  conclusions  are  drawn  from  the  obser- 
vations made  that  at  all  times  of  the  year  the  drainage- water  is  poorer 
in  potash  than  the  water  which  flows  on  to  the  surface,  and  that  it  is 
only  during  the  period  of  vegetation  that  the  other  matters  are 
absorbed. 

Application  of  manure  to  the  soil  has  a  considerable  influence  on  the 
composition  of  the  water,  whether  flowing  off"  the  surface,  or  through 
the  earth  as  drainage.  Potash  causes  an  elimination  of  lime  from  the 
soil,  and  65  per  cent,  of  the  phosphoric  acid  applied  in  the  irrigating 
water  is  retained.  The  experiments  with  the  soil  in  boxes  only  show  a 
retention  to  the  amount  of  21  per  cent. ;  under  artificial  circumstances 
16'2  per  cent,  of  the  ammonia  is  retained. 

The  water  flowing  off  the  surface  of  the  meadow  shows  an  increase 
in  organic  matter,  whilst  in  the  drainage  there  is  a  reduction ;  the 
drainage   water,    on   the   contrary,    contains  less   oxygen   and    more 
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carbonic  anhydride  than  the  surface  water.  The  result  then  of  irriga- 
tion is  to  cleanse  the  soil  of  an  excessive  quantity  of  organic  matter, 
and  to  remove  "  sourness  ;  "  the  water  is  not  fit  for  further  irrigation 
until,  by  exposure  to  the  air,  it  is  thoroughly  oxygenated,  and  the 
excess  of  carbonic  anhydride  is  given  off  to  the  air.  E.  W.  P. 


Analytical  Chemistry. 


Action  of  the  Electromagnet  on  Various  Minerals,  and  its 
Use  for  their  Mechanical  Separation.  By  C.  Doelter  (Monatsh. 
Chem.,  3,  139 — 163). — Ferruginous  minerals  subjected  in  the  state  of 
powder  to  the  action  of  an  electro-magnet  are  attracted  in  various 
but  determinable  degrees,  according  to  the  proportion  of  iron  con- 
tained in  them  and  the  state  in  which  it  is  present ;  and  this  action 
may  be  utilised  for  separating  them  from  non-ferruginous  minerals  and 
from  each  other,  when  they  occur  together  in  ores  or  rocks. 

I.  To  determine  the  relative  intensities  with  which  a  number  of 
minerals  are  attracted,  it  is  necessary  to  subject  them  all  to  the  action 
of  the  same  electromagnetic  force.  For  this  purpose  the  author  used 
an  electromagnet  consisting  of  a  long  straight  iron  bar  enclosed  in  a 
wooden  cylinder  wound  round  with  copper  wire.  The  pulverised 
minerals  placed  in  watch-glasses  were  brought  to  the  lower  end  of  the 
bar,  which  had  an  ellipsoidal  termination,  and  moved  about  so  as  to 
bring  all  the  particles  of  the  powder  successively  in  contact  with  the 
magnetic  pole.  The  quantities  of  the  several  minerals  thus  taken  up 
by  the  magnet  in  equal  times,  without  interruption  of  the  current, 
were  regarded  as  measures  of  the  relative  forces  with  which  they  were 
attracted. 

The  action  of  the  electromagnet  was  tried  in  this  way  with  currents 
of  various  strengths  produced  by  two  to  ten  Bunsen's  cells.  It  was 
not  found  advantageous  to  use  more  than  twelve,  partly  on  account  of 
the  heating  of  the  wire,  partly  because  the  further  addition  to  the 
number  of  cells  did  not  produce  any  perceptible  increase  in  the  mag- 
netic movement  at  the  end  of  the  bar. 

Another  mode  of  experimenting  consisted  in  measuring  the  relative 
distances  at  which  the  particles  of  different  ferruginous  minerals 
began  to  be  attracted  by  a  povverful  electromagnet,  excited  by  10 — 12 
cells ;  but  this  method  was  not  found  to  give  results  equal  in  accuracy 
to  those  obtained  by  weighing  the  quantities  of  the  powders  taken  up 
by  actual  contact  with  the  magnetic  pole. 

The  general  results  of  the  experiments  are  as  follows  : — The  relative 
attractive  forces  exerted  on  the  several  minerals  depend,  not  on  the 
absolute  quantity  of  the  iron,  and  not  always  on  the  amount  of  ferric 
or  ferrous  oxide  in  the  compound.  The  greatest  capacity  of  attrac- 
tion is  exhibited  by  the  oxides  haematite  and  ilmenite.  Next  in  order 
come  ferrous  carbonate,  almandin,  lievrite  (with  20Fe2O3  and  35FeO), 
hedenbergite  with    27FeO,  iron   magnesium  carbonate,  ankerite  with 
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20FeO,  to  which  limonite  is  nearly  equal.  Next  to  these  come  the 
highly  ferruginous  augites  and  hornblendes,  arfvedsoaite  (26Fe203), 
augite  from  Pico  da  Cruz  (l7FeO),  epidote  (ISFe^Oa),  augite  from 
Vesuvius  (10FeO,Fe2O3),  pyrope  and  tourmalin  (9FeO)  ;  then  the  less 
ferruginous  augites  and  hornblendes ;  the  olivins,  excepting  those 
which  contain  large  proportions  of  iron  (as  that  of  Pico  da  Cruz), 
which  ranks  near  epidote;  then  the  highly  ferruginous  sulphides, 
which,  in  spite  of  their  large  proportion  of  iron,  exhibit  very  little 
attractivity  ;  also  vivianite  containing  45  per  cent,  iron  oxides,  and 
ferrous  sulphate.  At  the  end  of  the  series  cqme  mica,  chlorites  and 
silicates  very  poor  in  iron,  such  as  diopside,  hauyn,  and  those  which 
contain  very  minute  enclosures  of  iron-minerals,  such  as  nephelin  and 
leucite. 

In  the  following  series  the  more  important  minerals  are  arranged  in 
the  order  of  their  attractivity,  those  which  exhibit  but  slight  dif- 
ferences being  placed  in  the  same  horizontal  line : — 

Magnetite, 

Haematite,  Ilmenite, 

Chromite,  Siderite,  Almandin, 

Lievrite,  Hedenbergite,  Ankerite,  Limonite, 

Iron-augite,*  Pleonast,  Arfvedsonile, 

Hornblende,  light-coloured  Augites,  Epidote,  Pyrope, 

Tourmalin,  Bronzite,  Idoci*ase, 

Staurolite,  Actinolite, 

Olivin,  Iron  Pyrites,  Copper  Pyrites,t  Vivianite,  Ferrous 

Sulphate, 
Tetradymite,  Bornite,  Zinc-blende,J  Biotite,  Chlorite,  Rutile, 
Hauyn,  Diopside,  Muscovite, § 
Nephelin,  Leucite,  Dolomite. 

II.  Application  of  the  Electroviagnet  to  the  Mechanical  Separation  of 
Minerals. — For  this  purpose,  the  author  uses  a  horse-shoe  electromag- 
net, which,  with  a  small  number  of  voltaic  cells,  exerts  a  stronger 
attractive  power  than  the  apparatus  above  described.  A  mineral 
theoretically  free  from  iron,  such  as  felspar,  leucite,  or  nephelin,  may 
be  easily  separated  from  admixed  ferruginous  minerals  by  subjecting 
the  mixture  in  the  state  of  fine  powder  to  the  action  of  the  electro- 
magnet excited  by  a  moderately  strong  current,  from  six  to  eight 
couples.  For  isolating  ferruginous  minerals,  on  the  other  hand,  it  is 
better  to  use  a  weaker  current,  in  order  to  avoid  the  possibility  of 
minerals  containing  enclosures  of  iron-compounds  being  attracted  at 
the  same  time ;  it  is  better  also  not  to  pulverise  the  mixture  too  finel}'. 

For  separating  and  purifying  the  constituents  of  rocks  in  petro- 
graphic  investigations,  the  electromagnetic  method  may  also  render 

*  Containing  15  to  20  per  cent,  iron  oxides. 

t  Many  varieties  of  copper  pyrites  are  very  powerfully  attracted,  even  by  a  strong 
magnetic  needle  ;  such  varieties  probably  contain  magnetite. 

X  Dark-brown,  ferruginous  :  the  light  varieties  rank  with  nephelin. 

§  Micas  are  very  difficult  to  arrange,  as  it  is  not  easy  to  obtain  them  in  grains  of 
iiniform  size :  very  finely  pulverised  biotite  is  about  as  magnetic  as  actinolite. 
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good  service  ;  instead  of,  or  as  supplementary  to,  the  method  of 
separation  by  means  of  mercuric  iodide. 

For  example,  a  nephelin-syenite,  from  the  island  of  Antao,  consist- 
ing of  augite,  hornblende,  magnetite,  orthoclase,  plagioclase,  and 
ncphelin,  was  decomposed  as  follows : — The  magnetite  was  first 
removed  by  the  magnet,  then  the  augite  and  hornblende,  while  the 
nephelin  and  felspar  remained  behind.  The  nephelin  was  then  ex- 
tracted by  means  of  a  stronger  current,  but  the  separation  thereby 
obtained  was  not  complete,  so  that  it  had  to  be  supplemented  by 
treatment  with  dilut^  acids.  In  this  way  the  rock  was  found  to 
consist  of  5  per  cent,  magnetite,  30  augite  and  hornblende,  10 
uephelin,  35  felspar,  and  20  products  intermediate  between  nephelin 
and  felspar. 

A  phonolite  from  Praga,  consisting  of  orthoclase,  nephelin,  augite, 
and  magnetite,  was  first  freed  from  magnetite,  and  then,  by  means  of 
the  strong  apparatus,  a  mixture  of  augite  and  nephelin  was  extracted 
from  it,  which  was  decomposed  by  solution  of  mercuric  iodide.  The 
composition  of  the  rock  was  thus  found  to  be : — 


Magnetite     4*0  p. 

Augite ll'O     , 

Nephelin 48*5     , 

Orthoclase    25'5     , 


Mixture  of  felspar  (pre- 
dominant) with  ne- 
phelin)     11-0  p. 

100-0     , 


Several  other  examples  are  given  in  the  paper. 

In  the  decomposition  of  rocks,  it  is  of  great  advantage  to  be  able  to 
vary  the  attractive  power  of  the  electromagnet ;  and  for  this  purpose 
it  is  desirable  to  have  at  disposal  two  electromagnets,  one  very  strong 
and  excited  by  two  to  four  couples,  being  used  at  varying  distances  of 
the  powder  from  the  poles,  whilst  the  weaker  one  is  employed  for 
direct  contact  of  the  powder  with  the  poles,  the  strength  of  the  cur- 
rent being  varied  (two  to  ten  pairs).  Beginning  with  the  former,  the 
oxides  and  highly  ferruginous  silicates,  augite,  epidote,  &c.,  may  be 
removed,  leaving  behind  theolivin,  biotite,  slightly  ferruginous  augites 
and  hornblendes.  The  remaining  minerals,  which  do  not  differ  from 
one  another  so  greatly  in  their  attractivity,  may  be  better  separated 
with  a  weaker  apparatus,  the  powder  being  in  direct  contact  with  the 
poles,  and  the  strength  of  the  current  being  varied.  H.  W. 

Separation  and  Determination  of  Potash  and  Soda  by  the 
Indirect  Method  in  Plant-ashes,  Fertilisers,  and  similar  Sub- 
stances. By  C.  Richardson  (vlmer.  Ghem.  J.,  3,  422 — 424). — The 
indirect  method  of  estimation  is  capable  of  giving  good  results  with 
mixtures  of  the  pure  chlorides  of  potassium  and  sodium ;  but  on 
attempting  to  apply  it  to  the  estimation  of  the  alkalis  in  plant-ashes, 
the  usual  method  of  separating  the  mixed  chlorides  does  not  yield 
them  in  a  state  of  purity  sufficient  for  the  accuracy  which  this  mode 
of  estimation  requires.  The  following  method  yields  these  chlorides 
pei'fectly  pure  : — 

The  impurities  which  are  usually  met  with  and  resist  removal  ai-e 
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phosphoric  acid  and  magnesia,  and  to  remove  the  latter  completely  it 
is  first  necessary  to  get  rid  of  all  strong  acids.  For  this  purpose,  the 
iish  is  dissolved  in  nitric  acid,  and  the  liquid  evaporated,  this  treat- 
ment being  repeated  several  times  to  ensure  the  conversion  of  the 
chlorides  into  nitrates.  The  residue  is  then  taken  up  with  vv^ater ;  a 
few  grams  of  oxalic  acid  are  added ;  and  the  solution  is  again  evapo- 
rated once  or  twice  on  the  steam-bath.  The  nitrates  are  then  con- 
verted into  oxalates,  and  on  gentle  ignition  into  carbonates.  The 
residue,  containing  only  phosphates,  sulphates,  and  carbonates,  is  then 
dissolved  in  water,  the  solution  filtered  through  a  small  filter,  and  the 
filtrate,  thus  freed  from  the  greater  part  of  the  lime  and  magnesia  as 
phosphates,  sulphates,  and  carbonates,  is  boiled  with  a  slight  excess 
of  barium  hydrate,  and  again  filtered,  whereupon  there  remain  in 
solution  nothing  but  the  alkalis  and  the  excess  of  baryta.  To  ensure 
complete  freedom  from  magnesia,  however,  the  filtrate  is  evaporated 
to  dryness,  much  of  the  baryta,  as  well  as  the  alkalis,  being  at  the 
same  time  converted  into  carbonates. 

The  residue  is  then  treated  with  successive  portions  of  water,  not 
more  than  5  c.c.  at  a  time,  and  passed  through  a  filter  7  cm.  in 
diameter ;  the  filtrate  is  treated  with  ammonium  carbonate  as  free  as 
possible  from  empyreumatic  matter ;  and  after  evaporation  to  dryness, 
the  residue  is  again  taken  up  with  water,  and  the  solution  passed 
through  a  small  filter  into  a  weighed  platinum  dish.  This  is  to  be 
covered  with  a  watch-glass  ;  pure  hydrochloric  acid  added  ;  the  solu- 
tion evaporated ;  the  residue  gently  ignited,  and  redissolved  in  water ; 
the  solution  filtered  to  remove  a  small  amount  of  black  carbonaceous 
matter ;  again  evaporated  ;  and  the  residue  heated  to  130"  and  weighed. 
The  chlorides  are  thus  obtained  quite  pure  and  white,  and  ready  for 
the  determination  of  chlorine. 

This  method  yields  very  exact  results.  The  usual  method  with 
platinum  has  a  tendency  to  throw  all  the  error  into  an  exaggeration 
of  the  amount  of  sodium  present,  especially  if  the  mixed  chlorides  are 
impure ;  and  in  this  way  many  of  the  older  analyses  show  a  percent- 
age of  sodium  in  the  ashes  of  plants  which,  when  analysed  according 
to  the  more  exact  method  described,  are  found  to  be  free  from  that 
element.  H.  W. 

Action  of  Acetic  Acid  on  Dolomite.  By  Haushofer  (Jahrb.  f. 
Min.,  1882,  1,  Ref.,  361). — The  constituents  of  dolomite  are  dissolved 
in  considerable  quantity  by  dilute  acetic  acid,  even  at  low  tempera- 
tures, so  that  this  acid  cannot  be  used  for  separating  dolomit^e  from 
calcite.  The  quantity  of  matter  dissolved  increases  with  the  tempera- 
ture, and  with  the  duration  of  the  action.;  it  is  for  the  most  part 
greater  with  comparatively  dilute  acid  (12  per  cent.)  than  with 
stronger  acid  (50  per  cent,  pure  acetic  acid).  Citric  acid  acts  much 
more  strongly  than  acetic  acid. 

In  dolomites  whose  composition  is  very  nearly  represented  by  the 
formula  CaCOsjMgCOs,  the  composition  of  the  residue  approximates 
much  more  nearly  to  normal  dolomite  than  that  of  the  dissolved  por- 
tion, which  indeed  contains  a  larger  proportion  of  magnesia  than 
either  the  original  dolomite  or  the  residue.     In   normal   dolomites, 
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therefore,  the  magnesia  dissolves  more  readily  than  the  lime.  Highly 
calciferous  dolomites  on  the  other  hand  yield  a  solution  much  richer  in 
lime  and  a  residue  much  richer  in  magnesia  than  the  original  dolomite. 
In  no  case  was  a  residue  obtained  having  the  composition  of  normal 
dolomite.  The  author  regards  the  difl'erence  in  composition  of  the 
dissolved  and  residual  portions  as  the  result  of  fractional  solution,  and 
infers  from  this  fact  that  dolomite  is  not  a  homogeneous  chemical  com- 
pound, that  is  to  say,  a  double  carbonate  of  calcium  and  magnesium, 
but  rather  that  all  dolomites  are  isomorphous  mixtures  of  the  normal 
carbonates  of  calcium  and  magnesium.  H.  W. 

Action  of  Mercuric  Chloride  on  Cast  Iron.  By  G.  Zahudsky 
{Jour.  Buss.  Chem.  Soc,  1882,  111 — 113).  According  to  Boussingault, 
on  decomposing  carbide  of  iron  (in  steel,  cast  iron,  &c.)  by  mercuric 
chloride,  the  combined  carbon  separates  out  in  the  free  state,  and 
pure  carbon  remains  behind,  if  the  mercury  and  mercurous  chloride 
are  removed  by  distillation  in  a  current  of  dry  hydrogen.  The  residue 
consists,  however,  as  the  author  has  shown,  not  of  pure  carbon,  but  of 
a  compound,  containing  carbon,  hydrogen,  and  oxygen.  For  this  pur- 
pose the  mercury  and  mercurous  chloride  were  removed  either  by 
water  and  a  current  of  chlorine,  or  the  mercurous  chloride  by  a  solu- 
tion of  sodium  sulphate.  In  the  first  case  a  chlorine  compound  re- 
mained behind,  in  the  second  a  compound  containing  C  =  68'93, 
H  =  8-70. 

On  distilling  the  latter  compound  in  a  current  of  dry  hydrogen,  a 
black  body  remains  behind,  containing  C  =  96*50,  H  =  2*42,  .so  that, 
from  the  quantity  of  carbonic  acid  weighed  (according  to  Boussin- 
gault's  method),  instead  of  4*10  per  cent.,  only  3"54 — 3'62  per  cent,  of 
carbon  is  found,  this  being  due  to  a  loss  of  carbon  in  distillation. 

B.  B. 

Electrolytic  Determination  of  Copper.  By  J.  B.  Mackintosh 
{Chem.  Neivs,  45, 101). — The  author  has  made  a  series  of  experiments 
with  the  Luckow  electrolytic  determination  of  copper.  The  alloy  was 
dissolved  in  nitric  acid,  the  solution  evaporated  to  dryness,  the  residue 
dissolved  in  water  with  addition  of  a  few  drops  of  nitric  acid,  and  to 
this  solution  four  or  five  drops  of  a  concentrated  solution  of  citric 
acid  was  added.  This  solution  was  then  precipitated  in  a  platinum 
dish  with  a  current  from  two  Bunsen  cells  of  about  one  quart  capacity. 
The  deposited  copper  was  analysed,  and  the  carbon,  hydrogen,  and 
nitrogen  in  it  determined,  and  it  is  concluded  that  some  organic 
matters,  and  most  probably  all,  in  the  presence  of  nitric  acid  in  the 
copper  solution  undergoing  electrolysis,  cause  erroneous  results ;  that 
from  a  nitric  acid  solution,  with  no  organic  matter,  it  is  extremely 
difficult  to  separate  all  the  copper ;  and  that  the  old  method  of  electro- 
lysis from  the  sulphate  is  the  best. 

Luckow  replies,  stating  that  he  added  tartaric  acid  to  the  nitric 
solution  of  copper  only  with  the  special  purpose  of  preventing  the 
injurious  action  of  manganese  salts,  when  present,  with  special 
reference  to  the  assay  of  the  Mansfeld  copper  shales.  He  states  also 
that  the  form  of  the  apparatus  was  designed  with  that  special  object. 

D.  B. 
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Volumetric  Estimation  of  Antimony  in  Presence  of  Tin. 
By  E.  ¥.  Herkoun  {Chem.  Nevjg,  45,  101). — The  process  depends  on 
tbe  fact  that  antiraonic  chloride  is  reduced  to  antimonious  chloride  by 
hydriodic  acid,  with  liberation  of  iodine,  whilst  stannic  chloride  is  not 
reduced.  The  free  iodine  is  estimated  by  means  of  a  standard  solution 
of  sodium  thiosulphate.  Since  122  parts  of  antimony  liberate  254  parts 
of  iodine,  the  amount  of  iodine  found  multiplied  by  0"48031  will  give 
the  amount  of  antimony  present.  If  iron  or  other  metal,  whose  per- 
cbloride  is  capable  of  liberating  iodine,  is  present  in  the  alloy,  the  tin 
and  antimony  may  be  obtained  as  oxides  by  treating  the  alloy  with 
nitric  acid  and  evaporating,  and  after  being  well  washed,  may  be  boiled 
in  strong  hydrochloric  acid,  and  the  antimony  determined  as  indi- 
cated.  D.  B. 

Plastering  of  Wine.  By  E,  Rkicharut  (Arch.  Pharm.  [3],  19, 
433 — 441). — The  author  points  out  that  when  a  must  is  treated  with 
gypsum,  potassium  sulphate  goes  into  solution  with  tartaric  acid,  and 
that  calcium  tartrate  is  left  undis.solved.  He  has  ^hown  that  gypsum 
itself  is  practically  insoluble  in  wine. 

It  is  assumed  that  the  ash  of  non-plastered  wines  should  be  alkaline, 
and  should  evolve  carbonic  anhydride  on  treatment  with  acids. 
Marty  has  found  0'194 — 0'583  per  cent,  of  potassium  sulphate  in 
natural  wines.  The  author  seems  to  consider  that  0*2  per  cent.,  or 
somewhat  more,  of  potassium  sulphate,  should  be  taken  as  the  limit  in 
the  examination  of  wiues.  F.  L.  T, 

Examination  of  Milk.  By  L.  Janke  (Chem.  Centr.,  1882,  13 — 
16  and  27 — 32). — 1.  Determination  of  the  Solid  Matter  in  Milk. —  (a.) 
With  addition  of  sand  :  10  grams  of  milk  and  20  grams  of  perfectly 
dry  sea-sand  are  accurately  weighed  into  a  tared  basin  of  about  50  c.c. 
capacity,  and  evaporated  on  the  water-bath.  The  basin  and  contents 
are  then  dried  at  100°  until  the  weight  is  constant.  When  perfectly  cold, 
the  basin  with  contents  is  weighed  in  a  desiccator  over  sulphuric  acid. 
(b.)  Without  sand.  To  check  the  preceding  determination,  10  gi-ams 
of  milk  are  evaporated  in  a  Hofmeister  capsule  without  the  addition  or 
sand.  Both  methods  give  results  agreeing  closely  with  one  another. 
Fifty  determinations  were  made  with  sea-sand  and  an  equal  number 
without  sand,  the  greatest  difference  amounting  to  +  0'14  per  cent., 
and  the  smallest  difference  being  +  0"01  per  cent.  The  sp.  gr.  of  the 
fifty  samples  is  also  given,  the  lowest  number  being  1-0261,  the 
highest  1*0335,  and  as  a  mean  1*030'J. 

The  author  wholly  disregards  the  sp.  gr.  in  judging  of  the  purity  of 
milk,  and  objects  to  the  assertions  of  Sell,  Kirchener,  Soxhlet,  Klenze, 
Vicht,  Orth,  Wittmack,  and  others,  who  consider  milk  to  be  adulte- 
rated when  its  limits  of  sp.  gr.  are  outside  1029 — 1'033.  Gerber  and 
Radenhausen  mention  that  the  determination  of  the  total  solid  residue 
by  evaporating  milk  after  coagulation  with  alcohol  or  acetic  acid, 
gives  more  accurate  results  than  the  method  of  drying  with  sea-sand. 
This  the  author  disputes. 

2.  Determination  of  Fat  in  Milk. — (a.)  From  the  dry  substance 
without  the  use  of  sea-sand.     The  residue  in  Hofmeister's  capsule  is 
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ground  to  a  fine  powder  and  wrapped  up  in  a  filter,  and  the  fat  ex- 
tmcted  with  ether  in  Soxhlet's  apparatus  (described  Dingl.  polyt.  J., 
1879,  232).  (6.)  From  the  dry  substance  with  the  use  of  sea-sand. 
The  residue  is  ground  to  a  fine  powder  and  mixed  intimately  with 
perfectly  dry  marble.  The  mixture  is  transferred  to  a  glass  tube,  1'8 
cm.  wide  and  60  cm,  long,  drawn  out  to  a  fine  point  at  the  lower  end, 
and  provided  with  a  plug  of  cotton-wool,  and  the  fat  is  extracted  with 
ether. 

The  author  has  made  a  large  number  of  fat  determinations  by 
Soxhlet's  method,  and  concludes  that  the  results  are  as  trustworthy 
as  those  obtained  by  the  ordinary  gravimetric  method.  D.  B. 

Composition,  Properties,  and  Analysis  of  Milk.  By  Fleisch- 
MANN  and  others  (Bied.  Centr.,  1882,  131 — 134). — From  observations 
lasting  over  three  years,  Fleischmann  considers  that  in  morning  milk 
the  fat,  dry  matter,  and  sp.  gr.  are  lower  than  in  evening  milk.  The 
difference  is  but  slight  yet  constant.  Cameron  and  Chesnel  have  come 
to  the  same  conclusions.  Fleischmann  communicates  analyses  of 
ewe's  milk.  Arnold  states  that  unboiled  milk  colours  guaiacum  tinc- 
ture blue,  boiled  milk  does  not,  also  that  unboiled  milk  rapidly  blues 
potassium  iodide  and  starch;  boiled  milk  but  slowly.  If  milk,  after 
standing  12 — 20  hours,  be  coagulated  with  acetic  acid,  and  the  whey 
mixed  with  potash  and  copper  sulphate,  it  will  give  the  characteristic 
violet  coloration  for  peptones,  which  seem  to  be  gradually  formed  in 
the  milk,  as  fresh  milk  when  coagulated  does  not  exhibit  this  reaction. 
G.  Marpmann  recommends  in  the  analysis  of  milk  that  the  drying  in  a 
basin  with  sand,  &c.,  be  dispensed  with,  but  that  cotton-wool  should  be 
moistened  with  the  liquid,  and  then  dried  in  a  tube  by  passing  hot  air 
through :  the  fat  may  then  be  removed  from  the  cotton  by  benzene, 
Mittolstrasse's  milk  tester  is  compared  by  Veith  with  Soxhlet's  appa- 
ratus, and  with  the  gravimetrical  process.  The  errors  are  somewhat 
large,  far  larger  than  those  of  Soxhlet's. 

F.  Farsky  has  made  a  large  number  of  experiments  on  the  effect 
produced  on  creaming  by  salicylic  acid.  Creaming  in  open  vessels  is 
more  regular  and  slower  than  in  closed  vessels ;  souring  occurs  sooner 
in  the  latter  :  creaming  takes  place  quicker  in  shallow  and  broad 
vessels  than  in  those  that  are  deep  and  narrow.  The  milk  also  turns  sour 
sooner  in  the  deep  than  in  the  shallow  vessels ;  the  larger  the  surface 
of  the  milk,  and  the  lower  that  surface  is  below  the  rim  of  the  pans,  so 
much  the  more  slowly  does  souring  occur.  Creaming  occurs  quicker  at 
the  higher  temperatures,  but  the  cream  is  less  in  quantity,  and  becomes 
sour  sooner.  The  addition  of  water  containing  salicylic  acid  causes 
the  milk  to  cream  more  quickly ;  the  more  acid  added,  the  longer  is 
the  time  required  for  coagulation ;  the  acid,  03 — 0'5  gram  per  litre, 
should  be  poured  carefully  on  to  the  surface  and  not  stirred. 

E.  W.  P, 

Test  for  Distinguishing  Cotton-seed  Oil  from  Olive-oil.  By 
M.  ZECcmtii  {Gazzettu,  1882,  61). — The  author  recommends  for  this 
purpose  pure  colourless  nitric  acid,  free  from  nitrous  products,  and 
having  a  density  of  1*40.  Acid  of  this  strength  forms  Avith  pure  olive- 
oil  at  first  a  coloui-less  or  slightly  straw-coloured  mixture,  changing  to 
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light  dove-grey  with  yellowish  reflex,  whereas  with  cotton-seed  oil  it 
forms  at  first  a  golden-yellow  mixture,  afterwards  changing  to  a  coflee- 
brown  colour  so  deep  as  to  be  almost  black.  To  apply  the  test,  the  two 
liquids  ai'e  mixed  in  a  test-tube  closed  with  a  caoutchouc  stopper, 
and  shaken  together  briskly  for  about  half  a  minute,  the  tube  being  then 
left-  to  rest  in  a  vertical  position  for  five  or  six  minutes.  This  method 
serves  for  the  detection  of  0*5  per  cent,  cotton-seed  oil  in  olive-oil.  It 
is  essential  to  use  acid  of  the  strength  above  mentioned,  for  weaker 
acid,  e.g.,  of  sp.  gr.  1'22  to  1*33,  produces  with  cotton-seed  oil  only  a 
light-coloured  liquid,  scarcely  distinguishable  from  that  formed  with 
olive-oil ;  while  on  the  other  hand,  strong  acid  having  a  sp.  gr.  of  1'40 
and  charged  with  nitrous  products,  gives  a  dark  colour  even  with 
pure  olive-oil.  H.  W. 

Quantitative   Separation  of   Rosin  from  Pats.      By  T.    T. 

Gladuinu  {Amer.  Clieiii.  J.,  3,  410 — U9). — The  author's  method  is 
similar  to  that  which  is  adapted  for  the  separation  of  oleic  acid  from 
stearic  and  palmitic  acids  by  the  different  solubilities  of  their  lead 
salts  in  ether,  and  consists  in  treating  the  alcoholic  solution  of  the 
resinous  and  fatty  acids  with  neutral  silver  nitrate,  which  throws 
down  the  fatty  acids  as  silver  salts,  leaving  the  silver  re.sinate  in  solu- 
tion. The  precipitate  having  settled  down,  the  clear  liquid  is  mixed 
with  ether  and  shaken  up  with  dilute  hydrochloric  acid  till  the  dis- 
.solved  silver  salt  is  completely  decomposed  ;  and  after  all  the  resulting 
silver  chloride  has  subsided,  the  ethereal  solution  is  syphoned  off  and 
evaporated  to  dryness  over  a  water-bath.  The  residue  consists  of 
rosin  containing  a  small  quantity  of  oleic  acid,  which  can  be  accu- 
rately allowed  for.  The  chief  use  of  the  process  is  for  the  estimation  of 
rosin  in  soap,  to  which  it  may  be  applied  directly  without  previous 
decomposition  of  the  soap  by  acids.  Its  success,  however,  requires 
attention  to  a  number  of  details,  for  which  the  original  paper  must 
be  consulted.  H.  W. 

Gelatin  Jelly  as  a  Dialyser.  By  R.  C.  Woodcock  (Chem.  News, 
45,  79). — The  author  mentions  that  Dnpre  employs  jelly  prepared 
from  gelatin  for  the  separation  of  artificial  colouring  matters  in  wines, 
but  its  application  to  ordinary  analysis  has  never  been  carried  out.  Its 
use  in  toxicological  chemistry  demands  attention,  and  the  author  has 
devoted  some  time  to  the  subject.  He  mixed  soup  extract  with 
various  quantities  of  strychnine,  added  jelly  prepared  from  gelatin, 
and  dialysed  the  mixture  for  t)0  hours.  The  liquor  was  poured  off,  and 
the  mass  was  well  washed  and  heated  in  a  beaker  in  a  water-bath,  until 
a  film  of  gelatin  formed  on  the  surface.  It  was  cooled,  treated  with 
alcohol,  which  precipitated  a  large  proportion  of  the  gelatin,  and  ether 
was  added  to  complete  the  precipitation.  The  mixture  was  well  stirred, 
when  the  gelatin  adhered  in  a  mass,  so  that  the  liquor  poured  off 
sufficiently  clear  without  filtration.  It  was  evaporated  to  dryness,  and 
the  residue  moistened  with  concentrated  sulphuric  acid,  which  was  kept 
at  60°  for  eight  hours,  when  water  was  added,  and  the  mass  filtered 
from  a  slight  charred  residue.  The  filti-ate  was  made  alkaline  with 
ammonia  and  extracted  with  chloroform.    The  extract  was  evaporated, 
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treated  with  a  few  drops  of  concentrated  sulphuric  acid,  and  tested  for 
strychnine  with  potassium  dichromate.  The  reaction  was  distinct. 
The  author  is  continuing  his  investigation  with  other  alkaloids,  metallic 
substances,  &c.  Furt.her  experiments  may  prove  that  the  time  for 
dialysing  can  be  considerably  shortened.  D.  B. 

Estimation  of  Alkaloids  by  Potassiomercuric  Iodide.  By 
A.  B.  Prescott  {Ghent.  News,  45,  114 — 115). — For  the  volumetric 
determination  of  the  chief  natural  alkaloids,  Mayer  (ibid.,  7,  159,  and 
8,  117,  189)  proposes  the  use  of  a  standard  solution  of  mercuric 
iodide  with  excess  of  potassium  iodide.  The  standard  solution  was 
decinormal,  generally  known  as  Mayer's  solution.  Mayer  so  far 
extended  his  investigation  that  for  twelve  alkaloids  he  stated  the 
number  of  milligrams  of  alkaloid  precipitated  by  a  cubic  centimeter 
of  his  standard  solution.  The  general  correctness  of  these  volumetric 
factors  declared  by  Mayer  has  obtained  frequent  confirmation, 
although  some  of  his  numbers  have  been  found  to  require  adjustment; 
moreover,  it  has  been  found  that  the  proportion  of  alkaloid  to  iodo- 
mercurate  is  in  many  cases  varied  by  the  conditions  under  which  the 
precipitation  takes  place,  so  that  limits  of  dilution,  time,  tempe- 
rature, &c.,  need  to  be  prescribed.  As  a  working  process  there  still 
lacks  an  indicator  for  the  end  of  the  reaction.  Another  demand  for 
more  investigation  of  the  subject  lies  in  apparent  discrepancies 
between  the  volumetric  factors  of  precipitation  and  some  gravi- 
metric analyses  of  the  precipitates.  At  various  times  the  author  has 
obtained  some  work  on  several  of  these  questions,  reaching,  as 
yet,  few  conclusive  results,  but  which  he  thinks  may  serve  to  put  this 
subject  and  its  deficiencies  in  a  more  tangible  shape. 

A  few  years  before  Mayer's  report,  T.  B.  Groves  made  some  investi- 
gations on  compounds  of  mercuric  iodide  and  bromide  with  the  alka- 
loids. Precipitates  were  prepared  from  solutions  of  "  one  equivalent 
of  alkaloid"  in  salt,  and  with  some  excess  of  mineral  acid;  and 
"  three  equivalents  of  iodide  (bromide)  of  potassium "  with  "  one 
equivalent  of  mercuric  chloride,"  and  quantitative  determinations 
made  of  the  mercury  and  the  iodine  in  these  precipitates.  In  these 
analyses  a  dried  and  weighed  portion  of  the  (washed)  precipitate  was 
dissolved  in  boiling  alcohol,  and  the  solution  treated  with  excess  of 
fresh  ammonium  sulphide  to  precipitate  the  mercury  ;  the  solution  was 
kept  hot,  slightly  acidulated  with  nitric  acid,  and  the  mercuric  sulphide 
separated  and  weighed.  The  filtrate  was  warmed  and  treated  with 
silver  nitrate  for  the  gravimetric  determination  of  the  iodine.  The 
difference  was  estimated  as  alkaloid.  Analyses  of  the  morphine, 
strychnine,  quinine,  and  cinchonine  compounds  were  made.  The 
results  are  given  in  support  of  the  general  formula  (translating  Hg  = 
lOO)  RHgls.  This  would  be  generally  referred  to  the  rational  form 
RHI,Hgl2.  However,  the  formula  is  not  very  well  supported  by  the 
results.  Groves  remarks  that  the  percentages  of  quinine  and  cin- 
chonine obtained  correspond  with  molecular  weights  one-fourth  less 
than  those  received.  The  author  recently  obtained  some  determina- 
tions by  Judson  and  Payne  of  the  percentages  of  iodine  and  mercury 
in  the  iodomercurates  of  several  alkaloids.      The  alkaloid  precipitate 
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was  dried  at  100^,  and  a  weighed  portion  dissolved  in  hot  alcohol.  It 
was  found  that  the  strychnine  precipitate  could  be  dissolved  bj  acidu- 
lating the  hot  alcohol  with  sulphuric  acid.  The  iodine  was  then  pre- 
cipitated with  silver  nitrate,  and  the  filtrate  treated  with  hydrochloric 
acid,  filtered,  and  the  solution  charged  with  washed  sulphuretted 
hydrogen  gas.  The  resulting  mercuric  sulphide  was  washed,  dried  at 
100°,  and  weighed.  Having  the  iodine  and  the  mercury,  the  fraction 
of  hydrogen  for  the  HI  of  the  assumed  formula  was  added,  and  the 
difference  placed  as  alkaloid.  The  results  of  the  analysis  of  the 
strychnine  precipitate  in  absence  of  direct  determinations  of  the  alka- 
loid raise  the  question  whether  the  iodomercurate  of  strychnine  as  a 
precipitate  may  not  be  in  some  degree  complex  and  variable.  This 
precipitate  is  one  of  the  least  soluble  of  the  iodomercurates ;  according 
to  Mayer  being  obtained  in  a  solution  containing  i  a  o'o  a  a  of  strych- 
nine. The  end  of  the  reaction  is  distinct,  and  the  precipitate  settles 
fairly  in  acidulated  water,  but  better  in  a  concentrated  solution  of 
potassium  chloride.  In  this  solution,  Dragendorff  found  each  cubic 
centimeter  to  dissolve  0*00216  g.  of  the  precipitate.  Without  potas- 
sium  chloride,  01127  g.  of  strychnine  lost  0*0021  g.  in  precipitating 
and  washing ;  these  gravimetric  experiments  indicate  that  the  precipi- 
tate in  question  consists,  mainly  or  wholly,  of  a  double  iodide  of  the 
formula  C2iH22N20jHI,Hgl2.  The  volumetric  factor  of  0*0167  g. 
strychnine  (-sjfsws  of  C2iH22Nj02  in  grams)  for  1  c.c.  Mayer's  solution 
(containing  -^irhins  ^^  Hgl2  +  4KI  in  grams)  is  well  established.  As 
we  have  little  knowledge  of  the  chemical  composition  of  potassium 
mercuric  iodide,  our  understanding  of  the  chemical  equation  in  the 
formation  of  these  alkaloid  iodomercurates  must  depend  on  the  com- 
position of  the  precipitate.  As  a  suggestion,  the  following  equation 
may  be  taken  : — 

(C2iH2.N"202)2H,S04  +  2(KIHgl2  +  3KI) 

=  2C2iH22N202HI,Hgl2  +  K2SO4  +  6KI. 

This  presupposes  the  following  formation  of  Mayer's  solution : 
HgCl.,  +  6KT  =  Kl,Hgl2  +  3KI  +  2KC1.  The  conditions  of  mix- 
ture of  Mayer's  solution  seem  to  deny  that  it  holds  3  mols.  of  free 
potassium  iodide.  Nevertheless,  some  experiments  in  support  of  the 
above  equation  are  cited.  D.  B. 

Method  for  Estimating  the  Total  Alkaloids  in  Barks.    By  J. 

DE  Veij  (Pharm.  J.  Trans.  [3],  12,  7G5). — This  is  a  modification  of 
the  method  proposed  by  Prollius  (Arch.  Pharni.,  1881).  10  grams  of 
the  finely  powdered  barks  are  shaken  at  intervals  during  an  hour  with 
200  grams  of  a  mixture  of  88  per  cent,  ether,  8  per  cent,  alcohol  (92 — 
95  per  cent.),  and  4  per  cent,  ammonia  solution.  At  the  end  of  the 
hour  any  loss  due  to  evaporation  of  the  ether  is  made  up.  A  weighed 
quantity  of  the  clear  solution  is  freed  from  ether  by  distillation ; 
the  residue  transferred  to  a  weighed  porcelain  dish  and  dried  over 
a  water-bath ;  and  the  weight  of  alkaloid  and  waxy  matter  deter- 
mined. 

To  estimate  the  pure  alkaloid,  the  crude  residue  is  treated  with 
dilute  hydrochloric  acid,  filtered,  and  washed  until  the  washings  give 
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no  precipitate  with  soda.  The  filtrate  is  then  made  alkaline  and 
shaken  with  chloroform.  The  chloroform  solution  is  distilled,  and  the 
residue  transferred  to  a  weighed  basin  and  stirrer,  and  heated  over  a 
water- bath  until  the  weight  is  constant.  L,  T.  O'S. 

Opium  Assay.  By  E.  R.  Squibb  (Fharm.  J.  Trans.  [3],  12,  724— 
726). — The  author  modifies  Fliickiger's  process  as  follows: — In 
selecting  the  sample,  which  is  of  much  importance  if  the  opium  is  to 
be  assayed  for  morphine,  every  tenth  lump  in  the  case  is  selected,  and 
a  cone-shaped  piece  cut  out  of  the  middle  of  each  ;  then  from  the 
side  of  each  cone  a  thin  strip  is  cut  from  the  apex  to  the  base.  These 
strips  are  then  worked  into  a  homogeneous  lump,  whilst  the  cones  are 
returned  to  their  places  in  the  respective  lumps.  Three  portions  of 
the  sample  of  10  grams  each  are  weighed  whilst  moist,  and  in  one 
the  moisture  is  determined  by  drying  at  100°.  Another  is  used  for  the 
immediate  assay,  whilst  the  third  is  reserved  for  a  check  assay. 

The  weighed  portion  is  put  into  a  tared  flask,  treated  with  100  c.c. 
water,  well  shaken,  and  allowed  to  digest  over  night  or  for  12  hours, 
with  occasional  shaking.  If  the  shaking  be  frequent  and  active,  the 
time  of  digestion  may  be  shortened  to  3  hours.  After  digestion,  the 
whole  mixture  is  thrown  on  a  filter.  Some  opiums  give  rise  to 
magmas,  which  will  not  filter ;  in  such  cases  the  opium  is  washed  with 
30  c.c.  ether  and  filtered,  and  finally  washed  with  20  and  10  c.c.  ether. 
The  residue  is  then  dried  and  used,  as  in  the  case  of  opium  not 
requiring  previous  washing  with  ether.  Opium  which  has  been 
adulterated  or  standardised  with  dextrin,  sugar,  or  glucosides,  must  be 
exhausted  with  alcohol  previous  to  treatment  with  water.  For  this 
purpose  a  mixture  of  equal  volumes  of  alcohol  and  water  (sp.  gr. 
0820)  may  be  used  if  the  sample  is  not  much  adulterated;  but 
generally  a  mixture  of  alcohol  and  water  in  the  proportion  of  two  to 
one  is  to  be  preferred.  For  the  exhaustion  and  washing,  200  c.c. 
should  be  used.  The  process,  after  exhaustion,  is  the  same  as  when 
water  alone  is  used  as  the  solvent. 

The  filtrate  from  the  digestion  with  water  is  collected  in  a  tared  or 
graduated  flask,  and  washed  with  water  until  the  filtrate  measures 
120  c.c. ;  this  is  set  aside.  The  residue  is  then  transferred  to  a  flask, 
shaken  with  30  c.c.  water,  and  again  filtered  and  washed  until  the  fil- 
trate contains  70  c.c.  In  cases  of  opium  rich  in  morphine,  further 
exhaustion  is  necessary,  the  latter  operation  being  repeated.  The 
residue  is  dried  at  100°  and  weighed. 

The  washings  are  evaporated  in  a  tared  basin  at  90°,  and,  when 
they  have  been  reduced  to  a  small  bulk,  the  120  c.c.  of  the  first  filtrate 
is  added,  and  the  whole  reduced  to  about  20  grams.  After  cooling, 
5  c.c.  of  alcohol  are  added,  and  the  solution  well  stirred.  Any  precipi- 
tate that  may  form  is  filtered  off,  washed,  and  the  filtrate  evaporated 
to  26 — 30  grams.  The  concentrated  solution  is  then  transferred  to  a 
flask,  and  if  it  has  not  required  filtering,  5  c.c.  alcohol  are  added  ;  but 
if  it  has  undergone  filtration  and  evaporation,  10  c.c.  alcohol  must  be 
used;  afterwards  30  c.c.  are  added,  the  mixture  well  shaken,  4  c.c- 
ammonia  (sp.  gr.  0'960)  are  next  added,  the  solution  shaken  until 
crystals  begin  to  form,  and  then  allowed  to  stand  for  12  hours.     The 
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ethereal  solution  is  then  poured  as  quickly  as  possible  on  a  weighed 
filter,  20  c.c.  ether  added,  and  the  flask  rinsed  round  without  shaking ; 
the  precipitate  is  thrown  on  the  filter,  which  is  finally  washed  with 
o  c.c.  ether.  The  remaining  contents  of  the  flask  are  then  poured  on 
and  washed  with  5  c.c.  water.  The  flask,  with  adhering  crystals,  is 
dried  and  weighed.  The  filter  is  washed  with  a  further  10  c.c.  of 
water,  dried  between  blotting-paper,  and  finally  at  100"  and  weighed. 
This  weight,  together  with  the  weight  of  the  crystals  in  the  flask,  gives 
the  total  weight  of  morphine.  A  small  portion  of  these  crystals,  O'l 
gram,  is  powdered  and  tested  for  narcotine  by  shaking  with  30  c.c. 
lime-water,  in  which  narcotine  is  insoluble.  The  results  obtained  by 
this  method  are  for  the  most  part  accurate,  although  they  are  generally 
too  high  in  the  case  of  adulterated  opium. 

In  assaying  tinctures  of  opium,  120  c.c.  of  the  liquid  are  taken, 
evaporated  at  a  low  temperature  to  10  grams,  and  treated  as  above. 

L.  T.  O'S. 

Reaction  of  Oil  of  Peppermint.  By  A.  Schack  {Arch. 
Pharm.  [3],  19,  428 — 430). — On  adding  oil  of  peppermint  to  fused 
salicylic  acid,  a  blue-green  mass  is  immediately  produced.  This,  when 
dissolved  in  alcohol,  is  blue  by  transmitted,  but  blood-red  by  reflected 
light.  This  reaction  has  been  ascribed  to  C.  Roucher,  but  the  author 
discovered  it  in  1878,  and  he  since  finds  that  priority  is  due  to 
Fliickiger,  the  observations  being  described  in  his  Pharm.  Chem. 
Most  acids,  and  also  phenol,  dissolved  in  alcohol,  give  this  reaction, 
but  carbonic  anhydride  does  not,  at  least  under  ordinary  pressures. 

Highly-coloured  acetic  acid  solutions  of  peppermint-oil  absorb  all 
rays  of  wave-length  between  550  and  655  micro-millimeters. 

F.  L.  T. 

Preliminary  Notice  of  a  Method  for  the  Quantitative 
Determination  of  Urea  in  the  Blood.  By  J.  Hayceaft  (Proc. 
Roy.  Soc.  Edin.,  10,  564 — 571).  —  AH  known  processes  for  deter- 
mining small  amounts  of  urea  in  blood  are  faulty,  by  reason  of  the 
loss  of  urea  during  the  evaporation  of  its  solutions,  more  especially  if 
other  compounds  are  in  solution.  The  following  process,  although 
still  imperfect,  reduces  the  error  to  7  per  cent. : — 100  c.c.  defibrinated 
blood  is  placed  in  a  dialyser,  and  100  c.c.  alcohol  is  poured  into  the 
outer  vessel.  After  a  time,  the  blood  in  the  dialyser  becomes  a 
cake,  and  must  be  removed  from  the  paper  and  well  washed ;  the 
alcoholic  solution  of  urea  is  evaporated  down  with  oxalic  acid,  and 
contains  but  little  other  organic  matter,  which  may.  however,  be  re- 
moved by  washing  with  light  petroleum,  and  the  urea  then  extracted 
by  ethyl  acetate.  The  urea  may  be  estimated  by  decomposition  with 
sodium  hypobromite,  with  the  addition  of  sugar,  which  increases  the 
amount  of  nitrogen  given  off  (Gamgee).  Green  bile-pigments  have 
been  found  in  the  dialysed  blood.  The  condition  of  the  coagulum 
of  blood,  whether  coarse  or  fine,  depends  on  the  temperature  of  the 
coagulating  water,  and  appears  to  influence  the  result  of  the  analyses, 
as  the  coarser  the  coagulum,  the  greater  is  the  difficulty  of  removing 
extractives.  E.  "W.  P. 
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Technical   Chemistry. 


Colour  Photography  by  Tinting  Layers  of  Coagulated 
Albumin.  By  C.  Cros  and  J.  Carpentier  (Compt.  rend.,  93,  1504 — 
1605). — A  glass  plate  is  coated  with  a  film  of  collodion  containing 
2 — 3  per  cent,  of  cadmium  bromide,  and  is  then  dipped  in  a  bath  of 
albumin,  prepared  by  dissolving  the  whites  of  twelve  eggs  in  a  litre  of 
water.  The  albumin  is  coagulated  in  the  collodion  by  the  action  of 
the  alcohol  and  cadmium  bromide,  and  the  film  thus  obtained  is  satu- 
rated with  a  solution  of  ammonium  dichromate  and  dried.  When 
exposed  to  the  light,  the  dichromate  acts  on  the  albumin,  and  renders 
it  incapable  of  absorbing  colouring  matters  ;  but  where  the  film  is 
protected  from  the  action  of  the  light,  the  albumin  is  unaltered,  and 
can  absorb  and  retain  suitable  pigments.  To  obtain  coloured  images, 
the  plate  is  subjected  to  three  distinct  impressions.  In  the  first  the 
light  passes  through  a  screen  of  some  green  liquid,  the  plate  being 
afterwards  immersed  in  a  bath  of  red  colouring  matter  ;  in  the  second 
the  screen  is  orange  and  the  bath  blue  ;  in  the  third  the  screen  ia 
violet  and  the  bath  yellow.  In  this  way  not  only  the  details,  but  also 
the  natural  colours  of  the  object  are  faithfully  reproduced.  For  the 
purposes  of  illumination,  the  authors  use  an  electric  lamp,  before 
which  are  placed  the  screens,  consisting  of  flasks  filled  respectively 
with  saturated  solutions  of  cobalt  chloride,  potassium  chroraate,  and 
copper  sulphate.  C.   H.  B. 

Treatment  of  Waste  Water.  By  E.  Aubrey- Vitet  (Bled.  Centr., 
1882,  137). — Waste  water  from  a  paper  factory  is  mixed  with  milk  of 
lime,  and  the  deposited  mud,  when  air-dried,  contains  15 — 20  per  cent, 
water.  This  mud  may  be  used  as  manure,  for  it  contains  11 — 15  grams 
nitrogen  and  20 — 25  grams  calcium  phosphate  per  cubic  meter  of  the 
water.  E.  W.  P. 

Notes   on    Lead  Pipes   and  Lead  Contamination.      By  W. 

Thomson  (Chem.  Nervs,  45,  116). — The  author  refers  to  a  case  of 
poisoning  through  drinking  water  passing  by  gravitation  through  a 
1-inch  lead  pipe.  Being  asked  to  suggest  a  substitute  for  the  lead 
pipe,  he  advised  the  use  of  a  tin-lined  lead  pipe.  However,  the  water 
which  had  passed  through  this  pipe  was  found  to  be  contaminated 
with  lead  to  a  considerable  extent,  and  on  examining  some  of  the  tin- 
lining,  this  was  found  to  contain  a  large  proportion  of  lead  ;  in  fact, 
all  the  samples  sent  to  the  author  from  various  manufacturers,  on 
analysis,  were  found  to  contain  lead,  and  quickly  contaminated  water 
left  in  contact  with  them.  The  author  was  then  informed  that  in 
preparing  the  lining,  the  tin  is  poured  down  the  side  of  a  strip  of  lead 
into  the  hole  left  in  the  solidified  lead  in  the  cylinder,  previous  to 
forcing  it  through  the  dies  by  hydraulic  pressure.  It  seemed  remark- 
able that  manufacturers  who  are  cognisant  of  the  fact  that  tin 
dissolves  in  lead,  should  have  allowed  such  a  device  to  be  employed 
for  filling  the  mould.     These  tin-lined  lead  pipes  are  used  to  a  large 
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■extent,  and  principally  in  making  communication  between  the  beer  in 
the  cask  and  the  pump  on  the  counters  of  beer- retailers.  Such  pipes 
would  give  the  idea  of  safety,  but  the  author  has  tested  many  samples 
of  beer  passing  through  such  pipes,  the  result  being  that  the  beer 
contained  a  considerable  proportion  of  lead.  There  is  another  kind 
of  lead  pipe  manufactured  called  tinned  lead  pipe,  the  inside  of  which 
is  covered  with  a  very  thin  coating  of  a  white  metal,  to  afford  protec- 
tion against  the  action  of  water  on  lead.  In  its  preparation  the  molten 
tin  dissolves  the  lead,  and  the  coating  is  a  mixture  of  tin  and  lead. 
This  coating  cannot,  therefore,  be  regarded  as  a  thoroughly  efiBcient 
protection  against  the  action  of  water  on  lead,  but  tinned  lead  pipe  is 
much  better  adapted  for  use  in  making  communication  with  the  water- 
mains  in  large  towns  than  the  ordinary  lead  pipe. 

The  author  has  analysed  a  large  number  of  aerated  waters,  which  he 
found  to  be  contaminated  with  lead,  from  the  fact  that  impure  sodium 
carbonate  was  used  in  their  manufacture.  It  was  also  found  that  pure 
water  acted  more  strongly  on  comparatively  pure  lead  than  on  lead 
alloyed  with  antimony  to  the  extent  of  ;J  to  1  per  cent.  D.  B. 

Recovery    of    Nitrogen    Arom    Molasses    Waste.       By    E. 

KisiELiNSKi  (Bied.  Ceutr.,  1882,  57). — By  the  patented  process  em- 
ployed,  80  per  cent,  of  the  nitrogen  is  recovered  as  ammonia ;  the 
figures  published  are  from  1000  hi.  waste  there  are  produced  1650  kilos, 
ammonium  sulphate,  1200  cm.  gas,  and  600  kilos,  tar.  By  employing 
.the  tar  as  fuel,  600  kilos,  coal  are  saved  per  day.  E.  W.  P. 

Action  of  Salt  on  Molten  Copper  of  Various  Degrees  of 
Dryness.  By  R.  Monger  (Chem.  News,  45,  80). — In  experimenting 
with  salt  and  copper,  it  was  always  noticed  that  on  breaking  the  but- 
ton of  copper,  it  had  the  appearance  of  tough-pitch  metal,  whether  the 
metal  was  dry  or  not  at  the  commencement  of  the  operation.  As  the 
change  can  only  be  accounted  for  by  the  removal  of  the  cuprous  oxide 
contained  in  the  metal,  it  was  thought  that  the  salt  might  possibly  dis- 
.solve  it  out  of  the  copper.  Experiments  were  made,  the  results  of  which 
prove  the  correctness  of  this  conclusion,  for  the  following  reasons  : — 
(1.)  Salt  brings  dry  copper  up  to  tough  pitch,  being  just  what  poling 
does,  and  no  doubt  exists  as  to  the  pole  reducing  the  cuprous  oxide. 
(2.)  The  amounts  lost  by  the  same  samples  of  copper  were  identical, 
showing  the  action  to  be  a  definite  one.  (3.)  The  amounts  lost  in- 
crease as  the  dryness  of  the  copper  increases,  and  the  only  diflference 
between  dry  and  tough  pitch  coppers  is  in  the  amounts  of  cuprous 
oxide  they  contain.  (4.)  The  buttons  obtained  from  the  treatment 
with  salt  were  heated  a  second  time  and  lost  nothing,  having  already 
had  their  cuprous  oxide  abstracted.  The  author  considers  that  this 
is  a  rapid  and  easy  method  for  the  estimation  of  cuprous  oxide  in 
copper.  D.  B. 

Preservation  of  Exposed  Bronze  Monuments.      By  J.   W. 

Bruhl  {Dingl.  polyt.  J.,  243,  251— 256).— It  is  well  known  that  in 
the  coarse  of  a  few  years  most  statues  lose  their  bronze  appearance, 
becoming  covered  with  an  unpleasing  black  film,  and  assuming  an 
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appearance  like  that  of  iron.  This  dull  dark  coloration  makes  it 
no  longer  possible  to  distinguish  the  development  of  the  muscles 
and  the  finer  effects  of  light  and  shade.  The  dark  film  is  said  to  con- 
sist of  copper  sulphide  emanating  from  the  action  of  sulphuretted 
hydrogen  on  the  bronze  ;  but  this  statement  is  without  foundation,  as 
the  analyses  of  the  atmosphere  of  towns  show  that  sulphuretted 
hydrogen  is  present  in  air  only  in  very  minute  quantities.  The  green 
film,  the  so-called  patina,  or  fine  rust,  consists  of  copper  carbonate, 
and  if  bronzes  were  destroyed  by  sulphuretted  hydrogen,  this  rust 
could  not  exist,  but  would  be  blackened  much  more  readily  than  pure 
copper  or  cupriferous  alloys.  The  author  had  occasion  to  investigate 
the  black  coating  of  a  bronze  statue  recently  erected  at  Aachen. 
Not  a  trace  of  copper  sulphide  could  be  detected  in  it.  Microscopic 
examination  showed  that  the  film  consisted  essentially  of  fine  particles 
of  coal,  sand,  and  dust,  and  analysis  gave  small  quantities  of  the 
oxides  of  copper,  tin,  zinc,  and  lead.  In  order  to  restore  the  statue  to 
its  original  colour,  the  author,  after  much  investigation,  found  that  by 
washing  with  a  concentrated  solution  of  ammonium  carbonate  (1  kilo, 
per  4  litres  water),  and  subsequently  removing  the  green  film  with 
very  weak  sulphuric  acid,  the  original  lustre  was  brought  back. 
The  production  of  the  green  film  under  the  black  is  due  to  the  slow 
conversion  of  copper  into  the  carbonate.  This  film  imparts  to  bronzes 
the  colour  desirable  from  an  artistic  point  of  view,  and  prevents 
destruction  and  blackening.  Hence  ancient  bronzes  erected  in  the 
days  long  before  the  introduction  of  steam  boilers  and  coal  fires,  have 
been  preserved  to  our  time,  the  green  film  originally  produced  by 
slow  oxidation  having  protected  the  bronzes  from  external  actions. 
The  author  therefore  recommends  that  bronzes  should  be  preserved 
by  producing  this  film  artificially  before  erecting  them.  D.  B. 

Preparation  of  a  Solution  containing  Hypophosphite  of  Iron, 
Sodium,  Calcium,  and  Magnesium.  By  A.  Gibson  (Phann.  J. 
Trans.,  12,  603 — 604). — A  solution  containing  ferrous,  sodium,  and 
magnesium  sulphates  in  the  pi'oportions  1'4  :  2'8  :  1,  is  added  to  an 
equivalent  quantity  of  a  boiling  solution  of  calcium  hypophosphite  con- 
taining about  8  per  cent,  hypophosphorous  acid.  The  filtered  solution 
is  mixed  with  a  filtered  solution  containing  I'S  parts  of  calcium  hypo- 
phosphite, 2'6  parts  hypophosphorous  acid  are  added,  and  the  whole 
diluted  with  6' 6  parts  of  water. 

If  the  sulphates  be  mixed  with  the  hypophosphite  in  the  cold  solu- 
tion and  allowed  to  stand,  reduction  will  take  place,  with  formation  of 
.sulphuretted  hydrogen — 

4H3PO2  +  H3SO4  =  4H3PO3  +  H,S.         L.  T.  O'S. 

Sulphur  in  Zinc-dust.  By  A.  Wagner  (Zeits.  Anal.  Ghem.,  20, 
496). — Attention  is  drawn  to  the  fact  that  many  samples  of  zinc-dust 
contain  considerable  amounts  of  sulphur,  which  may  interfere  with 
some  of  the  uses  to  which  the  zinc  is  applied.  O.  H. 

Direct  Deposition  of  Copper  on  Cast-iron,  Wrought-iron, 
and  Steel.     By  F.  Weil  (Gompt.  rend.,  93,  1018—1019,  and  1072— 


TECHNICAL  OHEmSTRY.  671 

1073). — Copper  may  be  deposited  directly  on  cast-iron,  wrouglit-iron, 
and  steel  in  a  firm  homogeneous  layer,  reproducing  all  details  of  orna- 
mentation, (fee,  by  employing  an  alkaline  bath  in  which  cyanides  are 
replaced  by  organic  acids  or  glycerol.  These  solutions  are  not  in- 
jurious to  health  ;  they  dissolve  oxide  of  iron  without  attacking  the 
metal,  and  thus  the  surfaces  on  which  the  cop|)er  is  to  be  deposited  are 
cleaned  by  the  bath  itself.  Moreover,  the  organic  acids  or  glycerol 
are  not  decomposed,  and  the  strength  of  the  bath  is  restored  by  simply 
adding  copper  oxide. 

Three  different  methods  are  employed.  In  the  first  the  article  ia 
placed  in  the  bath  in  contact  with  metallic  zinc.  In  the  second,  which 
is  employed  for  large  articles,  the  latter  are  placed  in  the  bath  and  con- 
nected by  a  thick  copper  wire  with  a  zinc  plate  dipping  into  a  solution 
of  soda  in  a  porous  cell,  the  latter  being  also  placed  in  the  bath. 
When  the  soda  becomes  charged  with  zinc  hydroxide,  sodium  sulphide 
is  added.  This  precipitates  zinc  sulpliide,  and  reproduces  the  sodium 
hydroxide.  In  the  third  method  the  copper  is  deposited  from  the 
same  baths  by  means  of  a  dynamo-electric  machine. 

To  determine  the  amount  of  copper  in  the  depositing  liquid,  10  c.c, 
are  mixed  with  30 — 40  c.c.  pure  hydrochloric  acid,  heated  to  boiling, 
and  a  standard  solution  of  stannous  chloride  added  until  the  solution 
is  just  decolorised. 

Nickel,  cobalt,  antimony,  tin,  and  other  metals,  may  be  deposited 
directly  by  the  same  methods  from  baths  of  analogous  composition. 

The  second  paper  is  a  claim  for  priority  of  invention  over  Val 
d'Orne.  C.  H.  B. 

Maize  Cake  from  Distilleries.  By  A.  Ladureau  (Ann.  Agrano- 
miqves,  7,  3(37 — .S70). — When  the  price  of  American  maize  is  suflB- 
ciently  low,  certain  distillers  employ  it   instead  of  beet  or  molasses. 

The  maize  is  treated  with  dilute  sulphuric  acid  or  hydrochloric  acid 
under  pressure  in  copper  vessels,  and  the  starch  is  by  this  means 
wholly  transformed  into  glucose.  The  insoluble  residue  remaining  after 
fermentation  is  made  into  maize-cake.  The  author  gives  the  analysis  of 
live  samples : — 

Moisture   10-50         9-01  7-25  8-52         8-01 

Gluten 33-12  32-50  4125  3625  35-62 ' 

Oil 11-55  10-27  13-52  12-14  11-50 

Starch  and  dextrin  8-04        9-03  3-27  4-73         5-47 

Cellulose 24-65  26-85  25-42  27-13  28-20 

Extractives 9-39         854  6-54  6-92         7-47 

Calcium  phosphate  1-14         2-72 ~| 

Alkaline  salts 0-29         0-50  >  3-75  4-21         3-73 

Other  salts 1-32         0-58  J 

100-00     100-00     100-00     100-00     100-00 
Nitrogen   5-30         5-20         6-60         5-80         5*70 

Maize-cake  is  thus  equal  to  linseed  cake  in  feeding  value,  and  can 
be  sold  much  cheaper ;  as  a  manure,  it  is  as  efficacious  as  arachida 
cake,  of  the  same  richness  in  nitrogen.  J.  M.  H.  M. 
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Employment  of  the  Maize    Residues  of   Distilleries.    By 

PoRiAN  and  M£hay  {Bied.  Centr.,  1882,  138). — The  residues  from 
maize  treated  with  acid  may  be  pressed  and  washed  if  to  be  used  as 
fodder,  and  then  dried.  There  is  no  necessity  for  washing  it  if  it  is  to 
be  employed  as  manure. 

Washed  Unwashed 

for  food.  for  manure. 

Nitrogen    7-13                 643 

P.Os    1-16                 119 

Oil 1214  1210 

Organic  matter 69*77  69*61 

Ash 2-24                2*35 

Water 7*56                 7*32 

E.  W.  P. 

Analysis  of  Several  Malting-barleys.  By  K.  Reischauer  {Bied. 
■Centr.,  1882,  42). — Malting-barleys  differ  greatly  in  composition,  the 
mean  percentage  of  albuminoids  being  10.  The  variation  is  as  fol- 
lows:— 

In  ash. 

, ' ^ 

N.  Alb.  Ash.        PjOs.       SiOa.        FeaOg.        CaO. 

Maximum   ....    2*856     17-8o0     3*340     1*145     0*845     0*0694     0*151 

Minimum   ....    1*282       8*010     2*120     0*614    0*460     0*0019     0*043 

Mean 1*729     10*804    2*799    0*902     0*641     0*0200    0*068 

E.  W.  P. 

Condensation  of  Unfermented  Must  in  a  Vacuum.    By  J. 

•SuCHY  (Dinyl.  polyt.  J.,  243,  70 — 73). — The  author  had  occasion  to 
investigate  the  condensation  of  unfermented  must,  in  conjunction  with 
^■tJpringmiihl,  who  has  patented  a  process  of  concentrating  grape-juice 
ia  a  vacuum  to  one-fifth  of  the  original  volume  without  altering  its 
jiroperties.  Trials  made  with  a  view  of  ascertaining  whether  wine 
could  be  condensed  and  subsequently  regenerated,  like  milk,  failed, 
owing  to  the  presence  of  alcohol.  It  was  found,  however,  that  the 
juice  of  all  kinds  of  grapes  can  be  concentrated  without  alteration, 
the  degree  of  condensation  depending  on  the  amount  of  sugar  pre- 
sent in  the  grapes.  The  husks  of  the  grapes  often  play  an  important 
[)art  in  the  preparation  of  wine,  and  these  also  were  dried  in  a  similar 
manner.  They  were  subsequently  added  to  concentrated  must  and 
made  into  wine,  the  quality  of  which  was  first  class.  The  author 
describes  the  mode  of  procedure  in  detail.  His  object  is  to  remove 
water  from  must  at  the  lowest  possible  temperature  without  altering 
its  constituents.  In  the  production  of  wine  from  condensed  must,  it 
is  important  that  the  finished  wine  should  have  the  same  colour  as 
the  wine  prepared  directly  from  the  grapes.  The  husks  of  grapes  im- 
part to  wine  its  colour  :  hence  it  is  necessary  to  allow  condensed  must 
to  ferment  with  the  husks  dried  according  to  the  above  method. 

D.  B. 

Purification  of  Beet  Juice  by  Lime.  By  H.  Pellet  and  A. 
XoRD  (Bied.  Centr. ,  1882,  136). —  Experiments  show  that  it  is  abso- 
lutely necessary  that  more  lime  should  be  used  than  can  be  dissolved 


TECHNICAL  CHEMISTRY.'  1)73 

by  the  sugar  solution,  so  that  complete  purification  may  be  obtaiued. 
To  estimate  the  quantity  of  sugar  in  the  waste  left  after  purification 
with  lime,  and  which  generally  amounts  to  3 — 4  ]>er  cent,  of  the 
waste,  20  parts  of  the  well  mixed  waste  is  to  be  dried  with  20  parts 
sand,  and  0'2  part  ammonium  carbonate  dissolved  in  water ;  it  must 
be  so  worked  that  the  dried  mass  is  not  in  a  powder,  but  in  lumps 
as  large  as  peas.  This  dried  mass  is  then  extracted  with  15  parts 
water  and  20  parts  alcohol  for  half  an  hour,  the  liquid  made  np  to  a 
certain  volume,  and  then  examined  by  the  polariscope. 

E.  W.  P. 

Action  of  Animal  Charcoal  on  Sjrmp.  By  H.  Pellet  (Bied. 
Centr.,  1882,  135). — A  paper  by  F.  Schiller  is  here  referred  to,  and 
the  author  considers  that  the  absorption  of  sugar  by  charcoal  is 
analogous  to  that  which  occurs  during  osmose  with  parchment- paper, 
for  just  as  much  of  lime  is  absorbed  by  one  as  by  the  other. 

The  carbon  of  animal  charcoal  is  not  the  only  agent  capable  of  ab- 
sorbing colouring  matters,  but  all  forms  of  carbon  are  equally  capable 
of  performing  this  act. 

White  animal  charcoal  absorbs  lime  as  well  as  the  black,  and  if  it 
fails  to  do  this,  the  failure  is  due  to  a  glaze  formed  on  the  surface  by 
burning.  E.  W.  P, 

The  Strontia  Process  for  the  Separation  of  Sugar  fi*om 
Molasses.  By  C.  Schkibler  {Bied.  Centr.,  1881,  849— 851).— Strontia 
is  better  adapted  for  the  separation  of  sugar  from  molasses  than  lime, 
because  the  precipitate  is  granular  and  not  gelatinous.  That  a  good 
yield  should  be  obtained,  at  least  3  mols.  strontia  must  be  employed, 
and  4  mols.  will  precipitate  98'4  per  cent,  of  the  sugar.  Under  in- 
creased pressure  and  temperature,  the  amount  of  strontia  in  the  pre- 
cipitate rises,  approaching  a  tribasic  saccharate.  The  hot  precipitate 
if  introduced  into  hot  water  is  decomposed,  strontia  crystallises  out, 
and  the  ordinary  saccharate  remains  in  solution.  On  the  large  scale, 
this  clear  solution  is  heated  over  100°,  when  the  saccharate  is  pre- 
cipitated, while  the  impurities  remain  in  solution ;  the  saccharate  is 
afterwards  decomposed  by  carbonic  anhydride.  E.  W.  P. 

Presence  of  Phosphonis  and  Iodine  in  Cod  Liver  Oil.    By 

P.  Carles  (/.  Pharm.  [5],  5,  145—147). — The  neutral  genuine  oil 
from  the  liver  of  the  cod  does  not  contain  phosphorus,  and  its  presence 
in  the  brown  cod  liver  oil  is  due  to  its  being  acid,  and  consequentlv 
dissolving  out  the  phosphates  in  the  masses  of  liver.  This  is  shown 
by  digesting  the  hepatic  parenchyme  with  neutral  oil,  and  with  oil 
containing  free  fatty  acids  from  cod  liver  oil,  when  in  the  first  case  no 
phosphorus  is  found  in  the  oil  after  24  hours'  digestion,  whilst  in  the 
second  the  amount  of  phosphoric  acid  present  increases  with  the 
quantity  of  free  acid. 

In  like  manner,  iodine  is  not  present  in  the  fresh  neutral  oil,  butonlv 
in  the  brown  acid  varieties  in  proportion  to  their  colour  and  acidity. 
Its  presence  is  then  accounted  for  on  the  supposition  that  the  oil  on  ex- 
posure to  the  air  absorbs  oxygen,  which  it  converts  into  ozone,  and 
that,  acting  on  the  alkaline  iodide  contained  in  the  liver,  sets  the 
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iodine  free,  whicli  aided  by  heat  and  the  fermentation  which  the  brown 
oils  undergo  replaces  hydrogen  in  the  fatty  bodies.  L.  T.  O'S. 

Creaming    Milk   according    to   Becker's    Method.      By  W. 

Fleischmann  and  R.  Sachtlehen  {Bied.  Centr.,  1882,  43 — 48). — The 
amount  of  cream  removed  increases  with  the  length  of  time  which  the 
milk  remains  in  the  apparatus,  and  the  creaming  is  better  when  the 
milk  has  only  been  heated  to  47 — 56°  ;  it  is  also  better  if  the  final 
temperature  is  12°,  and  the  milk  is  less  liable  to  become  acid  if  after 
heating  it  be  cooled  as  rapidly  as  possible. 

The  curd  from  skim  milk  is  fine  when  the  milk  has  been  heated  for 
two  houi's  at  60°. 

When  rennet  is  employed,  the  character  of  the  curd  remains  un- 
altered up  to  64"^,  only  the  time  for  curdling  is  shortened  ;  at  80°,  the 
curd  produced  is  unfitted  for  cheese  making.  Pepsin  separates  a 
loose  curd  from  milk  heated  to  70°.  It  is  not  thouglit  possible  to  keep 
milk  by  Becker's  process,  in  which  it  is  heated  to  56^°. 

E.  W.  P. 

Becker's  Method  of  Creaming.  By  Salskowski  and  others 
(Bied.  Centr.,  1882,  129).— Milk  heated  to  75°  in  closed  vessels  and 
then  cooled  remains  sweet  for  96  hours ;  if  the  vessel  is  opened,  sour- 
ness occurs  after  48  hours,  and  if  it  be  heated  in  the  open  air,  it  only 
remains  sweet  for  24  hours.  A  temperature  of  50 — 60"  does  not  alter 
the  taste  of  milk,  and  if  it  be  curdled  at  this  temperature,  the  curd  is 
flocculent.  With  Laval's  separator,  E.  Greyerz  finds  that  if  the 
cream  is  cooled  with  ice  only  4 — 5  per  cent,  butter  is  obtainable, 
but  if  it  be  cooled  only  to  8 — 10°  then  20  per  cent,  is  obtained. 

E.  W.  P. 

Formation  of  Butter,  and  its  Physical  and  Chemical  Com- 
position. ByV.  Stokch  (Bted.  Centr.,  1882,  49— 54).— The  older 
theories  concerning  the  condition  in  which  butter  exists  in  milk  are 
considered  to  be  incorrect.  Under  the  microscope  the  globules  of 
butter  appear  transparent  and  smooth,  but  pressure  causes  them  to 
solidify  and  become  opaque ;  at  2 6' 5°  butter  is  formed  sooner  than  at 
0°.  Between  the  fat  globules,  there  seems  to  be  a  peculiar  fluid 
enclosed  in  vesicles,  and  this  fluid  is  of  two  sorts,  the  one  in  minute 
globules,  which  causes  the  fat  globules  to  agglomerate,  while  the  other 
fluid  consists  of  larger  globules  of  ordinary  butter-milk.  Daring  the 
churning,  the  small  globules  are  caused  to  agglutinate,  and  within  tlie 
lumps  so  formed  is  enclosed  a  peculiar  fluid  which  is  diflierent  from 
butter-milk  serum,  and  cements  the  fat  globules  to  one  another. 
Butter  serum  is  now  thouglit  not  to  be  identical  with  that  of  milk, 
but  is  richer  in  protein  and  poorer  in  sugar,  containing  5"8  per  cent, 
of  the  former  and  2' 6  per  cent,  of  the  latter,  as  compared  with  the 
amount  of  the  same  constituents  in  milk,  viz.,  3"9  and  4*5.  The 
serum  of  cream  shows  a  s.light  increase  in  protein,  and  M^hen  it  is 
churned,  the  butter  retains  more  protein  than  corresponds  with  the 
original  milk  serum  :  therefore  the  author  thinks  that  butter  contains, 
besides  milk  serum,  a  fluid — which  he  calls  casein  hydrate — richer  in 
.serum,  and  varying  somewhat  in  composition  according  to  the  length 
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of  time  that  the  cow  has  been  in  milk,  being  higher  in  cows  which 
have  but  lately  calved ;  thus  the  serum  of  butter  from  cows  that  have 
been  long  in  milk  contains  one-third,  and  that  of  butter  from  lately 
calved  cows  more  than  half  its  weight  of  casein  hydrate. 

Since  casein  hydrate  is  not  produced  during  creaming,  it  cannot  be 
formed  from  the  nitrogenous  matter  of  the  (problematical)  cells  en- 
closing the  fat  globules,  as  these  were  present  in  the  cream  as  well  as 
in  the  butter.  Sour  cream  contains  more  casein  hydrate  than  sweet 
cream,  and  therefore  butter  should  be  formed  more  quickly  if  the 
cream  bo  sour,  and  this  is  well  known  to  be  the  case.  The  quicker 
and  greater  the  formation  of  casein  hydrate,  so  much  the  more  quickly 
will  the  butter  be  produced.  E.  W.  P. 

A  New  Class  of  Colouring  Matters.  By  H.  Kochlin  and  0.  N. 
Win'  (Diwjl.  jxiii/t.  /.,  243,  102 — 1G4). — The  new  colours  are  pre- 
pared by  two  different  methods :  (1.)  By  the  action  of  nitroso-deriva- 
tives  of  tertiary  aromatic  amines  or  phenols,  or  of  imido-chloroquinones 
or  their  homologues  on  alkaline  solutions  of  phenols  at  the  ordinary 
or  at  an  elevated  temperature.  The  formation  is  facilitated  by  the 
addition  of  reducing  agents.  (2.)  A  mixture  of  a  paramido-derivative  of 
an  aromatic  amine  or  phenol  is  oxidised,  together  with  phenol,  in  weak 
alkaline  or  weak  acid  (acetic  acid),  or  better,  in  perfectly  neutral  solu- 
tion. The  authors  call  these  colours  *'  indophenols,"  .as  indicating 
their  origin,  and  simultaneously  to  show  their  analogy  to  indigo.  The 
a-naphthol  derivative  is  essentially  importtmt.  It  is  obtained  by  re- 
ducing nitrosodimethylaniline  in  a  weak  hydrochloric  acid  solution  with 
zinc-dust,  and  adding  an  alkaline  solution  of  a-naphthol  and  potas- 
sium dichromate ;  alter  mixing,  acetic  acid  is  added  gradually.  The 
colouring  matter  is  formed  immediately,  and  is  entirely  precipitated 
as  soon  as  the  alkaline  solution  becomes  acid.  It  is  filtered,  washed, 
and  pressed  into  cakes.  The  derivative  of  a-naphthol  is  blue  ;  phenol 
gives  a  greenish  tinge ;  resorcinol  and  /i-naphthol  form  a  violet.  The 
air-dried  precipitate  consists  of  a  blue  mass  of  conchoidal  fracture  re- 
sembling Guatemala  mdigo ;  it  dissolves  in  concentrated  sulphuric 
acid  with  a  deep  blue  colour.  It  is  sparingly  soluble  in  alcohol,  more 
easily  soluble  in  phenol,  and  when  heated  it  slowly  sublimes  in  the  form 
of  fine  blue  needles  resembling  indigo.  Its  application  in  dyeing  shows 
further  analogies  to  indigo.  For  wool  dyeing,  the  precipitate  is  reduced 
with  grape-sugar  in  an  alkaline  solution  at  80",  the  surface  of  the  solu- 
tion assuTning  a  green  colour  with  copper-coloured  stripes  resembling 
an  indigo  vat :  after  dilution  with  a  large  quantity  of  hot  water,  the 
wool  is  steeped  in  this  bath  until  the  desired  shade  has  been  produced. 
It  is  then  washed  with  water,  and  oxidised  by  exposure  to  the  air,  or, 
better,  by  passing  through  an  oxidation-bath.  The  dyed  avooI  stands 
all  cleaning  operations,  but  is  acted  on  by  strong  mineral  acids.  The 
authors  have  patented  several  economical  processes  of  producing  blues 
directly  on  the  fibre.  (1.)  The  cloth  is  blocked  with  a  solution  of 
naphthol  in  soda,  then  ]irinted  with  a  thickened  mixture  of  nitroso- 
dimethylaniline hydrochloride  and  a  reducing  agent,  active  only  in 
tlie  presence  of  alkalis,  e.g.,  stannous  oxide,  grape-  or  milk-sugar. 
The  colour  is  developed  after  steaming.  (2.)  The  cloth  is  blocked  with 
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the  redncing  agent  and  printed  with  a  thickened  mixture  of  nitroso- 
dimethylaniline  and  sodium  naphtholate.  The  colour  appears  on 
steaming.  (3.)  The  cloth  is  printed  with  a  thickened  solution  of 
amidodimethylaniline  and  sodium  naphtholate,  steamed  and  passed 
through  a  bath  of  potassium  dichromate. 

In  conclusion,  it  is  mentioned  that  although  these  colours  are 
affected  by  acids  more  easily  than  indigo  prepared  from  the  propiolic 
acid,  they  nevertheless  resist  soap  and  chlorine  better.  They  are  con- 
siderably cheaper  and  stand  the  light  better  than  indigo.  Propiolic 
acid  does  not  stand  steaming,  whilst  indophenol  is  developed  by  means 
of  steaming ;  it  may  therefore  be  used  in  combination  with  all  other 
steam  colours.  D.  B. 

Fixation  of  Alumina  as  a  Discharge  on  Indigo-blue  by  means 
of  Aluminium  Chloride.  By  G.  Saget  (Chem.  News,  45,  113).— 
The  property  of  hydrated  aluminium  chloride  to  be  decomposed  into 
alumina  and  hydrochloric  acid  when  dried,  may  be  used  for  obtaining 
a  discharge  on  indigo-blue,  whilst  alumina  is  deposited  where  the 
chloride  has  been  printed,  and  may  serve  as  a  mordant  for  various 
colours.  On  adding  manganese  peroxide  to  the  aluminium  chloride, 
Scheele's  reaction  is  obtained  upon  the  tissues,  the  nascent  chlorine 
destroying  the  colouring  matter  and  producing  whites.  The  following 
discharge  is  printed  upon  a  medium  indigo-blue ; — 80  grams  man- 
ganese peroxide,  300  grams  aluminium  chloride,  200  grams  calcined 
starch,  420  grams  water.  After  printing,  the  pieces  are  steamed 
without  pressure  for  an  hour  and  a  half,  letting  the  vapours  escape. 
Thus  a  design  of  a  pinkish- white  is  obtained  which  is  cleared  by  a 
passage  through  weak  hot  hydrochloric  acid.  If  the  alumina  is 
intended  to  serve  as  the  mordant  for  a  colour,  the  pieces  are  washed 
in  hot  water,  then  in  cold  water  and  dyed.  Thus  the  author  has  ob- 
tained on  indigo-blues  fine  designs  in  alizarin  reds,  fustic,  or  quer- 
citron-yellow, coerulein-green,  &g.  For  a  light  or  dark  indigo-blue, 
this  discharge  must  be  let  down  or  strengthened  in  proportion.  A 
precaution  to  be  taken  when  preparing  this  discharge  is  to  add  the 
aluminium  chloride  last,  otherwise  clots  are  formed  very  difficult 
to  get  rid  of.  Lead  peroxide  gives  an  analogous  reaction  with 
aluminium  chloi'ide.  D.  B. 

Valuation  of  Meat.  By  C.  Virchow  (Bied.  Centr.,  1881,  775 
— 780). — Analyses  were  made  of  the  amount  of  water  and  extract  in 
the  flesh  of  different  animals,  in  the  hopes  that  they  would  allow  of  the 
introduction  of  a  method  whereby  the  value  of  meat  might  be  deter- 
mined ;  but  the  differences  observed  are  so  slight  that  no  results  of 
any  value  have  been  obtained.  Veal  contains  more  water  than  beef, 
whilst  lean  beef  has  less  than  well-fed  beef,  and  the  water  in  un- 
healthy meat  is  greater  than  in  sound  meat.  The  same  holds  good 
for  the  extract.  E.  W.  P. 
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Band-spectrum  of  Air.  By  E.  Goldstein  (Ann.  Phijs.  Chem. 
[2],  15,  280 — 289). — It  is  pointed  out  that  the  generally  accepted 
assumption  is  no  longer  tenable,  that  the  electric  spectrum  of  a  gas,  at 
least  in  so-called  positive  light,  remains  constant,  and  does  not  change 
its  "order,"  and  that,  therefore,  its  general  form  can  be  determined 
by  a  single  observation  in  any  form  of  tube,  and  within  wide  limits  of 
rarefaction.  The  air-spectrum  does  in  fact  vary  considerably  within 
relatively  narrow  limits  of  density.  This  easily  accounts,  not  only  for 
the  great  differences  between  the  results  of  different  observers,  but 
also  for  those  obtained  by  the  same  observer,  and  more  especially  those 
of  Pliicker  and  Hittorf  (Phil.  Trails.,  1865,  1),  whose  conclusions  as  to 
the  existence  of  nitrogen  in  two  allotropic  modifications  are  erroneous. 

By  increasing  the  rarefaction,  the  ordinary  spectrum  of  positive 
light  gradually  changes  into  the  cathode-spectrum.  The  wider  the 
tube  tlie  greater  is  the  rarefaction  required.  The  discharge  is  inter- 
rupted before  the  change  takes  place  if  the  tubes  are  more  than  1 — 
1*5  cm.  wide.  Very  narrow  tubes  (0'2  mm.  and  less),  however,  offer 
too  great  a  resistance  for  the  passage  of  the  spark.  The  conversion  of 
the  positive  into  the  negative  spectrum  can  be  observed  even  with  the 
naked  eye.  The  positive  light  loses  its  reddish-yellow  or  chamois-red 
colour,  and  becomes  successively  flesh-coloured,  lilac,  and  finally  blue. 

A  particular  form  of  the  spectrum  is  not  determined  solely  by  the 
degree  of  rarefaction,  but  an  approximation  to  the  cathode-spectrum 
may  likewise  be  produced,  within  certain  limits,  by  increasing  the 
strength  of  the  discharge.  T.  C. 

Spectroscopic  Observations  with  Monochromatic  Light. 
By  C.  V.  Zenger  (Cowipf.  re?irf.,  94,  155 — 156). — The  paper  points  out 
the  advantages  of  a  dispersion  apparatus  formed  by  the  combination 
in  a  parallelopipedon  of  two  prisms,  having  very  different  indices  for 
red  and  violet  light,  and  equal  indices  for  light  of  mean  refrangibility. 
By  selecting  suitable  liquids,  and  making  use  of  total  reflection, 
observations  may  be  made  in  the  spectroscope  with  light  of  any 
required  refrangibility.  The  author  has  found  that  benzene  and 
benzylene  combined  with  quartz  eliminate  the  extreme  red  rays  under 
an  angle  of  about  75°,  whilst  pure  anethol  eliminates  the  extreme 
violet  rays  for  the  same  refractive  angle.  This  apparatus  allows  the 
protuberances  and  the  reversed  colours  of  the  sun's  chromosphere  to 
be  advantageously  observed  with  a  wide  slit,  and  the  extraordinary 
sharpness  of  the  spectroscopic  image  permits  the  use  of  higher  magni- 
fying powers  than  have  hitherto  been  applied.  Photographs  obtained 
by  this  means  have  greater  sharpness  than  with  any  other  kind  of 
spectroscope.  R.  R. 

Violet  Phosphorescence  of  Calcium  Sulphide.    By  W.  de  W. 

Abney  (Phil.  Mag.  [5],  13,  212— 214).— The  calcium  sulphide  used 
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was  such  as  is  employed  in  Balmain's  luminons  paint.  The  emission- 
spectrum  was  examined,  and  it  was  found  that  the  greatest  Inminosity 
is  between  G  and  F,  and  a  feebler  one  extending  from  between  E  and 
F,  as  far  as  the  eye  can  recognise  colour  of  low  intensity,  towards  the 
red.  There  was  no  trace  of  any  radiation  in  the  ultra-violet.  It  could 
not  be  positively  determined  whether  there  is  any  radiation  below  the 
led,  but  the  gradually  increasing  brightness  of  the  spectrum  in  the 
yellow  seems  to  show  that  there  is.  The  part  of  the  spectrum  of  the 
electric  light  which  excited  phosphorescence  extends  somewhat  beyond 
H  on  the  one  hand,  and  G  on  the  other.  The  ultra-violet  rays  do  not 
seem  to  cause  phosphorescence  in  this  case.  The  I'ays  which  destroy 
the  phosphorescence  were  also  determined,  and  are  shown  in  a  map 
accompanying  the  original  paper.  In  the  infra-red  region  there  is  a 
portion  which  does  not  destroy  it,  and  curiously  enough  the  wave- 
lengths of  this  portion  are  octaves  to  the  exciting  portion  of  the  spec- 
trum about  G  and  H.  There  were  also  indications  of  another  octave 
below  the  second  band.  It  is  immaterial  whether  the  phosphorescence 
be  excited  by  the  indigo  or  violet  rays.  T.  C. 

Electro-optic  Experiments  on  Various  Liquids.  By  J.  Kerk 
(Phil.  Mag.  [5],  13,  153 — 169). — This  is  a  continuation  of  previous 
work  on  the  subject  {ibid.,  August  and  September,  1879).  The 
elements  bromine,  phosphorus,  and  sulphur  are  all  strongly  positive  in 
the  liquid  state.  The  hydrocarbons  are,  without  exception,  non-con- 
ductors and  purely  positive.  Amongst  the  hydrocarbons,  great  density 
is  generally  accompanied  by  high  electro-optic  power.  The  common 
alcohols  are  negative  as  a  class.  From  the  higher  members  downwards, 
the  negative  electro-optic  power  diminishes  regularly,  until  it  passes 
in  the  last  stage  of  the  series  (ethyl  to  methyl)  from  feebly  negative 
to  feebly  positive.  Distilled  water  is  also  distinctly  positive.  Fatty 
acids,  which  are  liquid  at  the  ordinary  temperature,  are  in  constant 
opposition  of  sign  to  the  corresponding  alcohols ;  they  are  also  very 
much  stronger.  Only  two  solid  tatty  acids  have  been  examined  in  the 
state  of  fusion,  and  are  then  strongly  negative.  Of  other  alcohols 
and  acids,  allyl,  benzyl,  and  cinnyl  alcohols  are  negative ;  glycol  and 
glycerol  are  feebly  and  impurely  negative  ;  phenol  is  positive,  although 
Its  chemical  relations  are  rather  those  of  an  alcohol  than  of  an  acid ; 
oleic  and  lactic  acids  are  both  positive,  the  former  sti'ong,  the  latter 
very  feeble.  Ethyl  and  amyl  oxides  are  purely  negative,  and  stronger 
than  the  corresponding  alcohols.  Arayl  oxide  is  a  moderately  good 
insulator,  and  one  of  the  best  negative  dielectrics  yet  known.  The 
haloid  ethers  are  purely  positive,  and  rise  in  power  from  one  series  to 
another  in  the  order,  I,  Br,  CI ;  they  generally  rise  also  in  power  from 
lower  members  upwards.  Some  of  them  show  an  extraordinary 
increase  of  insulating  and  electro-optic  powers  as  the  experiment  pro- 
ceeds. Amyl  chloride  is  one  of  the  best  positive  dielectrics  known ; 
amyl  bromide  also  is  very  strong.  T.  C. 

Thermic  Laws  of  the  Discharge  Spark  of  a  Condenser.    By 

E.  ViLLARi  {Compt.  rend.,  92,  1449 — 1452). — The  discharge  spark  of 
iv  condenser  is  one  which  is  produced  directly  against  the  discharger. 
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By  means  of  a  discharge  thermometer,  described  in  the  original  paper, 
the  properties  of  this  spark  have  been  studied  with  the  following 
result : — The  heat  developed  by  the  spark  is  proportional  to  the  quan- 
tity of  electricity  multiplied  by  the  electric  density,  or,  for  the  fall  in 
potential,  is  proportional  to  the  quantity  of  electricity.  T.   C. 

Galvanic  Elements  which  consist  only  of  Elementary  Sub- 
stances, and  the  Electric  Conductivity  of  Bromine  and  Iodine. 
By  V.  ExNER  (Ann.  Phijs.  Chem.  [2],  15,  412— 4:J9).— It  has  been 
generally  supposed  that  in  any  galvanic  element  one  at  least  of  the 
constituents  must  be  an  electrolyte.  The  author  shows  that  this 
condition  is  unnecessary,  having  constructed  galvanic  elements  of 
elementary  bodies  only,  viz.,  of  carbon,  and  a  metal  immersed  in 
bromine  or  iodine  respectively.  He  has  determined  the  electromotive 
force  of  the  following  combinations  with  the  results  given  below  : — 


Electromotive  force. 

Electromotive  force. 

Element. 

Element. 

Observed. 

Calculated. 

Observed. 

Calculated. 

Mg  1  Br|  C   .. 

2-36  D 

_ 

Mg|IlC  ... 

1-57D 

_ 

Al    BrlC... 

1  -60  „ 

1-61  D 

Zn  1  I  1  C . .  . . 

0-96  „ 

0-98D 

Zn 

Br 

C  ... 

1-52  „ 

1  52  „ 

Al  1  I  1  C  . .  .\ 

0-77  „ 

0-93  „ 

Pb 

Br 

C  ... 

1-29  „ 

1  -29  „ 

HglllC... 

0-55  „ 

0  68  „ 

Ag 

Br 

C  ... 

0-91  „ 

0-91  „ 

Ag|I|C.... 

0-56  „ 

0-55  „ 

Cu 

Br 

C  ... 

0-51  „ 

0-65  „ 

Pt  1  I  1  C  .... 

0  013,, 



Pt  1  Br  1  C... 

0  04  „ 

— 

— 

— 

— 

In  the  bromine  or  iodine,  the  current  goes  from  the  metal  to  the 
carbon.  Iodine  conducts  the  current  in  both  the  solid  and  liquid 
condition,  and  there  is  no  apparent  polarisation  with  either  bromine 
or  iodine.  As  a  general  rule,  however,  iodine  does  not  give  such  good 
results  as  bromine,  for  in  the  case  of  the  metals  Cu,  Pb,  and  Fe,  a 
constant  element  is  not  obtained,  but  the  values  obtained  gradually 
diminish  from  the  moment  of  immersion,  until  the  electromotive  force 
becomes  nil.  This  is  evidently  due  to  the  fact  that  these  metals  are 
covered  almost  instantaneously  with  a  solid  film  of  the  resulting  com- 
pound. 

The  above  results  show  that  elementary  bodies  which  act  chemically 
on  one  another  are  capable  of  forming  galvanic  elements ;  whilst  if  the 
contact  theory  be  maintained,  it  will  be  necessary  to  assume  that 
certain  combinations  of  elements  obey  Volta's  law  of  tensions,  whilst 
others  do  not.  There  is,  in  fact,  no  case  known  in  which  chemical 
action  is  unaccompanied  by  a  development  of  electricity,  or  an  evolu- 
tion of  electricity  unaccompanied  by  chemical  action. 

The  electric  conductivity  of  bromine  and  iodine  at  different  tem- 
peratures was  found  to  be  as  follows  : — 
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Bromine.  Iodine. 


r 

■\ 

1                           '  ~    ~~\ 

i. 

Conductivity. 

t.                     Conductivity. 

-6-5 

794-10-'« 

17    (solid)    572-10-" 

0 

863-10-" 

110  (liquid)    12010-'° 

17-2 

1208-10-" 

115         „         129-10-1° 

38-5 

250310-" 

120        „        137-10-1° 
143        „        172-10-1° 
166        „        211-10-10 

These  nnmbers  show  that  bromine  and  iodine  conduct  without 
polarisation,  i.e.,  like  metals,  whilst,  unlike  metals,  their  conducting 
power  increases  with  the  temperature,  and  that  considerably.  Bro- 
mine is  by  far  the  worst  of  all  known  conductors,  the  resistance 
offered  by  a  column  of  bromine  1  meter  long  being  more  than  equal 
to  that  of  a  column  of  mercury  of  the  same  cross  section,  and  as  long 
as  the  diameter  of  the  planetary  system.  T.  C. 

Experiments  -with  the  Faure  Secondary  Battery.  By  Allard, 
F.  LE  Blanc,  Jodbert,  Potier,  and  Tresca  {Ccnnpt.  rend.,  94,  600 — 
()04). — The  experiments  were  made  with  a  battery  of  35  elements  of 
the  new  form,  charged  by  means  of  a  Siemens  machine,  and  dis- 
charged through  a  series  of  Maxim  lamps.  90  per  cent,  of  the  total 
quantity  of  electricity  stored  up  in  the  pile  was  given  out  during  the 
discharge.  The  exterior  electrical  work  done  during  the  discharge 
was  equal  to  0-40  of  the  total  work  done  in  charging  the  pile,  or  0*60 
of  the  total  quantity  of  work  actually  stored  up,  the  pile  being  charged 
under  a  mean  potential  of  91  volts,  and  discharged  under  a  mean 
potential  of  61-5  volts.  If  E  represents  the  electromotive  force  of  the 
pile,  R  its  internal  resistance,  I  the  intensity  of  the  current,  and  t  its 
duration  whilst  charging  the  pile,  and  E',  R',  I',  and  t'  respectively 
the  corresponding  quantities  during  the  discharge,  the  yield  of  elec- 
tricity is  given  by  the  expression — 

_  r(E'  -  RT)r 
"'      1(E  -  m.)t  ' 

or  removing  I't',  It,  and  assuming  that  E  =  E', 

_  E  -  R'l' 


a  = 


E  +  RI 


It  is  evident  that  the  yield  will  always  be  less  than  unity,  but  will 
be  greater  the  smaller  the  intensities  and  resistances.  It  is  therefore 
more  economical  to  charge  with  the  weakest  possible  current,  and 
prolong  the  time  of  charging.  C.  H.  B. 

Variation  of  the  Electric  Conductivity  of  Glass  -with  Tem- 
perature, Density,  and  Chemical  Composition.  By  T.  Gray 
(Ghem.  News,  45,  27). — On  examining  a  large  number  of  lime  glasses, 
it  was  found  that  as  their  composition  approached  more  nearly  to  that 
of  a  mixture  of  trisilicates,  so  did  their  conductivity  decrease.  The 
same  was  found  to  hold  with  lead  glass,  in  which  the  density  varies 
with  the  composition.  H.  B. 
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Electrical  Resistance  of  Gases.  By  E.  Edlund  (Phil.  Mag.  [5], 
13,  200 — 212). — The  resistance  offered  by  gases  to  the  propagation  of 
electricity  differs  from  that  offered  by  solids  Jind  liquids  in  the  follow- 
ing respects : — 

Solids  and  Liquids. — There  is  no  need  of  a  certain  amount  of  electro- 
motive force  tor  the  passage  of  a  current.  The  quantity  of  heat  pro- 
duced during  its  passage  is  proportional  to  the  square  of  the  intensity 
of  the  current,  and  is  inversely  as  the  cross  section  of  the  conductor. 
The  resistance  is  inversely  proportional  to  the  section  of  the  conductor. 
The  difference  between  the  electroscopic  tensions  on  two  points  situated 
at  a  certain  distance  the  one  from  the  other  is  proportional  to  the 
product  of  tlio  resistance  between  those  two  points  multiplied  by 
the  intensity  of  the  current. 

Oases. — In  order  that  a  current  may  traverse  a  gas  there  must  be  a 
certain  amount  of  electromotive  force,  which  depends  on  the  nature, 
density,  and  temperature  of  the  gas,  but  never  falls  below  a  certain 
limit  in  given  circumstances,  for  if  so  the  gas  becomes  a  perfect  insu- 
lator. The  quantity  of  heat  produced  by  the  passage  of  the  current  is 
proportional  to  the  intensity  of  the  current,  and  not  to  its  square,  and 
is  independent  of  the  cross  section  of  the  gas.  The  resistance  of  the 
gas  is  also  independent  of  the  section  of  the  containing  tube.  The 
diffei-ence  between  the  electroscopic  tensions  at  two  points  situated  at 
a  distance  from  one  another  in  a  column  of  gas  is  quite  independent  of 
the  intensity  of  the  current.  Gases  begin  to  be  conductors  when 
heated  to  the  temperature  of  redness,  after  which  their  conductivity 
increases  in  proportion  as  the  temperature  rises  above  that  point,  and 
also  as  the  density  of  the  gas  diminishes.  The  resistance  of  a  gas  is 
nearly  inversely  proportional  to  the  intensity  of  the  current. 

The  above  differences  between  gases  on  the  one  hand  and  solids  and 
liquid  conductors  on  the  other  may  be  fully  explained  by  the  unitarian 
theory  of  the  nature  of  electricity  proposed  by  the  author,  if  we  admit 
that  the  resistance  of  a  gas  is  independent  of  the  intensity  of  the 
current. 

According  to  this  theory,  the  galvanic  current  in  a  closed  circuit 
consists  in  the  free  ether  present  in  the  circuit  being  set  in  translatory 
motion.  The  intensity  of  the  current  is  determined  by  the  quantity 
of  ether  passing  in  the  unit  of  time  through  any  section  of  the  con- 
ductor ;  and  the  velocity  of  the  ether  for  equal  intensity  of  current 
is  inversely  proportional  to  the  magnitude  of  the  section. 

The  conclusion  arrived  at  is  that,  so  far  as  solids  and  liquids  are  con- 
cerned, the  galvanic  resistance  is  proportional  to  the  intensity  of  the 
current.  This  is  opposed  to  the  opinion  generally  held,  but  must  be 
true  unless  we  assume  that  the  fluid  termed  electricity  is  governed  by 
laws  of  motion  quite  diflerent  from  those  to  which  other  fluids  are 
subject.  Nor  is  the  above  conclusion  contrary  to  experimental 
results. 

If  we  assume  that  electromotive  force  is  measured  by  the  acceleration 
which  it  can  impart  in  the  unit  of  time  to  the  unit  of  mass,  then 
Ohm's  law  can  easily  be  deduced  from  ordinary  mechanical  principles. 
The  electromotive  force  is  shown  to  be  independent  of  the  intensity  of 
the  current.     The  theory  likewise  explains  the  production  and  distri- 
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bution  of  free  ether  at  the  surface  of  a  galvanic  conductor.  The  cir- 
culating ether  supposed  to  be  concerned,  according  to  the  above 
theory,  in  electrical  phenomena,  possesses  the  properties  of  ordinary 
gases,  in  that  the  mobility  of  its  molecule  is  considerable,  so  as  to 
permit  it  to  exert  equal  pressures  in  all  directions,  the  only  difference 
being  that  the  ether,  whether  compressed  or  expanded,  will  place 
itself  at  the  surface  of  the  galvanic  conductor,  since  the  ether  mole- 
cules repel  each  other. 

It  is  shown  that  the  difference  between  the  electroscopic  tensions  of  two 
planes  is  'proportional  to  the  intensity  of  the  current,  multiplied  hy  the 
principal  resistance  between  those  planes.  T.  C. 

Heat  of  Formation  of  Water.  By  A.  Schuller  {Ann.  Phys. 
Chem.  [2],  15,  292 — 2L>7). — A  reply  to  criticisms  by  v.  Than  on  this 
subject.  T.  C. 

Heat  of  Formation  of  Calcium  Oxychloride.    By  G.  Andr^ 

(^Compt.  rend.,  92,  14-52 — 1454).  —  The  crystallised  oxychloride, 
CaClj.SCaO  +  I6H2O,  obtained  by  boiling  the  oxide  with  a  solution  of 
calcium  chloride,  develops  heat  =:  +  63'4  cals.  when  dissolved  in 
dilute  hydrochloric  acid.  It  loses  water  when  dried  in  a  vacuum, 
until  its  composition  corresponds  with  CaCl^jSCaO  +  3H2O.  This 
latter  compound,  when  dissolved  in  dilute  hydrochloric  acid,  develops 
97'8  cals.  A  product,  obtained  by  fusing  together  1  mol.  CaCl^  with 
3  mols.  CaO,  develops  147"2  cals.  when  similarly  treated. 

CaCl2  +  3CaO  (when  fused  together)  =    8*2  cals. 
(CaCU,3CaO)  +  3H2O  (solid)  =  47-2 

(CaCl2,3CaO)  +  I6H2O  (solid)  =  60-92 

(CaCl2,3CaO  +  3H2O)  +  I3H2O  (solid)  =  15-76 

This  last  quantity  is  greater  than  the  heat  of  hydration  of  calcium 
chloride,  and  hence  explains  the  formation  of  the  oxychloride  in 
presence  of  water.  T.  C. 

Decomposition  of  the  Haloid  Salts  of  Mercury  by  Haloid 
Acids  and  by  the  Haloid  Salts  of  Potassium.  By  Beethelot 
{Compt.  rend.,  94,  604 — 612,  and  <6'?7 — 688). — The  heat  of  formation  of 
mercuric  chloride.  HgCl2,  is  +22'0  cals. ;  of  mercuric  bromide,  30'8  cals.; 
of  the  iodide,  red,  464  cals.  ;  yellow,  43'4  cals.  A  similar  r^ation 
exists  between  the  heats  of  formation  of  the  haloid  silver  salts, 
although  the  heat  of  combination  of  potassium  with  each  halogen  is 
pi'actically  the  same.  The  heat  of  formation  of  mercuric  cyanide, 
HgCya  =  +  33-6  cals. 

Mercuric  iodide  (red)  dissolves  readily  in  dilute  hydriodic  acid 
(1  equivt.  in  2  litres),  with  development  of  heat  =  +  48  cals.,  a 
quantity  practically  identical  with  the  heat  of  solution  of  mercuric 
iodide  in  a  dilute  solution  of  potassium  iodide.  The  amount  of  heat 
developed  is  the  same  with  a  solution  of  hydriodic  acid  of  half  the 
strength  (1  equivt.  in  4  litres).  Mercuric  bromide  dissolves  in  hydro- 
bromic  acid  with  development  of  heat,  but  the  amount  developed 
varies  with  the  relative  proportion  of  acid  and  the  degree  of  dilution. 
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The  heat  of  solution  of  mercuric  chloride  in  hydrochloric  acid  (1  equivt. 
in  2  litres)  is  only  -f-  I'O  cal.,  a  quantity  practically  equal  to  the 
heat  of  solution  of  mercuric  chloride  in  a  solution  of  potassium  chloride 
(08  cal.).  The  heat  of  formation  of  hydromercuric  chloride  is  less 
than  that  of  hydromercuric  bromide,  and  that  of  the  bromide  less 
than  that  of  hydromercuric  iodide.  This  indicates  that  the  dis- 
sociation of  the  acid  salts  in  solution  increases  as  the  atomic  weight  of 
tlu!  halogen  decreases,  a  fact  which  agrees  with  the  chemical  pro- 
perties of  the  solutions. 

Hydrocyanic  acid  completely  displaces  hydrochloric  acid  from  mer- 
cui'ic  chloride  in  solution,  with  development  forHgCjiof  +  108  cals. 
The  addition  of  potassium  cyanide  to  excess  of  mercuric  chloride  in 
dilute  solution,  is  accompanied  by  a  development  of  heat  which  is 
independent  of  the  proportion  of  mercuric  chloride,  and  for  KCy 
(Gii'l  grams)  =  1 7*0  cals.,  a  number  corresponding  with  complete  double 
decomposition  and  formation  of  mercuric  cyanide  and  potassium 
chloride.  On  the  other  hand,  when  potassium  cyanide  is  in  excess, 
the  heat  developed  for  each  mol.  HgClj  (271  grams)  =  +  46*8  cals., 
a  number  corresponding  with  the  conversion  of  the  mercuric  cyanide 
into  the  double  cyanide  HgCyi,2KCy.  Lastly,  the  addition  of  1  mol. 
HgClj  to  1  mol.  HgCy2,2KCy  in  dilute  solution,  develops  +  20  cals., 
corresponding  with  the  conversion  of  the  double  salt  into  mercuric 
cyanide  and  formation  of  potavssium  chloride. 

When  mercuric  bromide  and  hydrocyanic  acid,  or  mercuric  cyanide 
and  hydrobromic  acid  are  mixed  together,  an  interchange  of  elements 
takes  place  to  an  extent  dependent  on  the  relative  proportions  of  the 
different  compounds  and  the  dilution  of  the  solutions.  The  maximum 
development  of  heat,  which  accompanies  the  change,  corresponds 
with  the  almost  complete  conversion  of  the  mercury  into  mercuric 
.cyanide. 

When  potassium  cyanide  is  added  to  mercuric  bromide,  the  heat 
developed  corresponds  with  the  almost  complete  conversion  of  the 
jnercuric  bromide  into  cyanide.  The  change  is,  however,  not  com- 
plete, for  the  addition  of  potassium  bromide  to  mercuric  cyanide 
develops  a  small  quantity  of  heat,  owing  to  the  formation  of  a  double 
salt,  HgCy2,KBr,  increasing  in  amount  with  an  increase  in  the  pro- 
portion of  mercuric  cyanide.  If  the  potassium  cyanide  is  in  excess, 
the  double  cyanide  HgCy2,2KCy  is  formed,  with  development  of  heat 
for  1  raol.  =  3i"6  cals.  This  double  cyanide  is  decomposed  by  mercuric 
bromide,  with  formation  of  potassium  bromide  and  mercuric  cyanide, 
.and  development  of  +  12*8  cals. 

Mercuric  cyanide  is  completely  decomposed  by  hydriodic  acid,  with 
formation  of  mercuric  iodide,  and  development,  for  each  molecule 
HgCyo,  of  +  16'0  cals.  This  result  is  due  to  the  fact  that  the  heat  of 
formation  of  mercuric  iodide  is  greater  than  that  of  the  cyanide, 
whereas  the  heat  of  formation  of  the  latter  is  greater  than  that  of 
either  the  bromide  or  chloride.  If  the  hydriodic  acid  is  in  excess,  a 
soluble  acid  salt  is  formed,  with  an  additional  development  of  heat 
=  +  5'6  cals.  On  the  other  hand,  when  mercuric  iodide  is  agitated 
with  a  solution  of  hydrocyanic  acid,  a  small  quantity  dissolves,  with 
.slight  reduction  of  temperature,  owing  to  the  formation  of  acid  salts- 


684  ABSTRACTS  OF  CHEMICAL  PAPERS. 

When  mercuric  iodide  is  mixed  with  potassium  cyanide  in  excess^ 
the  maximum  development  of  heat  (19'8  cals.  for  1  mol.  Hglj)  cor- 
responds with  the  formation  of  the  double  cyanide  HgCyo,2KCy.- 
When  mercuric  cyanide  is  added  to  potassium  iodide,  the  compound 
formed  depends  on  the  relative  proportions  of  the  two  salts.  If  the 
cyanide  is  in  excess,  the  double  salt  Hgl2  +  Hg'Cy2,2KCy  is  formed, 
with  development  of  heat  for  each  molecule  KI  =  3"0  cals.  If,  on 
the  other  hand,  the  iodide  is  in  excess,  the  maximum  development  of 
heat  corresponds  with  the  simultaneous  formation  of  the  double 
iodide  HgljjKI,  and  the  double  cyanide  HgCy2,2KCy.  The  extent 
of  the  change  varies  with  the  degree  of  dilution  and  the  relative  pro- 
portions of  the  reacting  bodies. 

In  the  first  paper,  a  table  is  given  of  the  heats  of  formation  and 
solution  of  the  principal  double  haloid  compounds  of  mercury. 

C.  H.  B. 

Double  Salts  of  Mercury.  By  Berthelot  (Gompt.  rend.,  94, 
482 — 488,  and  549 — 654). — The  formation  of  potassio-mercuric  iodide 
from  dry  potassium  iodide  and  red  mercuric  iodide  develops  -f  2'1  cals. ; 
from  the  yellow  iodide,  -|-  5'1  cals.  The  heat  of  formation  of  the 
hydrate  KI,Hgl2  +  H2O,  from  liquid  water  and  the  red  iodide 
=  -f-  2*3  cals. ;  from  the  yellow  iodide,  +  5"3  cals.  Potassio-mercuric 
iodide  exists  in  solution.  The  salt  should  be  dried  at  as  low  a 
temperature  as  possible,  since  it  undergoes  partial  dissociation  on 
fusion. 

Mercury  chloriodide  is  not  formed  in  dilute  solutions,  or  its  forma- 
tion develops  no  sensible  amount  of  heat.  When  equivalent  quantities 
of  mercuric  chloride  and  iodide  are  fused  together,  a  yellowish  liquid 
is  obtained  which  solidifies  on  cooling  to  a  clear  yellow  crystalline 
mass.  This  may  be  powdered  without  undergoing  alteration,  but  after 
some  time  red  mercuric  iodide  separates  out,  and  the  change  takes 
place  much  more  rapidly  in  the  powdered  substance.  Recently  fused 
mercuric  chloride  and  bromide  develop  more  heat  on  solution  than 
when  they  have  been  prepared  for  some  time,  probably  owing  to  a 
partial  retention  of  their  heat  of  fusion,  as  previously  observed  in  the 
case  of  chloral  hydrate  and  alcoholate.  Tlie  lieat  developed  by  the  solu- 
tion, in  potassium  cyanide  solution,  of  powdered  mercuric  chloriodide 
which  has  been  prepared  for  some  time,  is  sensibly  equal  to  the  sum 
of  the  respective  heats  of  solution  of  the  chloride  and  iodide.  If,  how- 
ever, the  recently  fused  and  cool  double  salt  is  dissolved  in  potassium 
cyanide  solution  without  being  powdered,  the  heat  developed  is 
3'2  cals.  more  ;  if  the  salt  is  previously  powdered,  it  is  2'2  cals.  more. 
This  difference  is  greater  than  the  sum  of  the  difference  observed  in 
the  case  of  mercuric  chloride  (+  04  cal.)  and  the  heat  developed  by 
the  conversion  of  yellow  mercuric  iodide  into  the  red  variety 
{+  1-5  cal.). 

No  heat  is  developed  on  mixing  fused  mercuric  chloride  with  the 
fused  iodide,  chloride  with  bromide,  or  iodide  with  bromide. 

The  formation  of  mercuric  chlorobromide  in  both  the  wet  and  dry 
way  develops  no  sensible  amount  of  heat.  The  formation  of  orange 
mercuric  bromiodide  in  the  wet  way  also  develops  no  sensible  amount 
of  heat.     When  equivalent  quantities  of  the  bromide  and  iodide  are- 
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fused  together,  they  yield  a  yellowish  salt,  which  is  very  stable  and 
only  dissociates  with  extreme  slowness.  Its  heat  of  solution  in  potas- 
sium cyanide  solution  is  sensibly  equal  to  the  sum  of  the  respective 
heats  of  solution  of  its  constituents.  The  heat  of  formation  of 
mercuric  chlorocyanide,  HgClCy,  a  well  crystallised  salt,  is  practically 
nil;  the  formation  of  the  bromocyanide  and  iodocyauide,  however, 
appears  to  be  accompanied  by  a  development  of  heat. 

Potassio-mercuric  iodocyanide,  (4KI,HgCy2  +  HjO),  forms  long  needles. 
The  heat  of  formation  of  the  anhydrous  salt,  KI,HgCyj,  =  +  6*5  cals. ; 
that  of  the  hydrated  salt,  4(KI,HgCy2)  +  HjO,  =  +  27-6;  the  differ- 
ence  being  practically  equal  to  the  heat  of  fusion  of  the  water.  When 
the  iodocyanide  is  carefully  heated,  it  first  yields  a  sublimate  of  yellow 
mercuric  iodide,  and  is  afterwards  decomposed  with  liberation  of  mer- 
cury and  cyanogen.  It  must  be  regarded  as  formed  by  the  union  of 
mercuric  iodide  with  potassio-mercuric  cyanide.  This  view  is  sup- 
ported by  the  thermal  phenomena  accompanying  its  formation. 
Potassio-mercuric  bromocyanide  forms  beautiful  crystals.  The  formation 
of  the  anhydrous  salt,  KBr,HgCy2  develops  -|-  ^9  cals.;  that  of  the 
hydrated  salt,  2(KBr,HgCyj)  +  3H,0,  develops  +  94  cals.  When 
the  anhydrous  salt  is  gently  heated  it  gives  no  sublimate  of  mercuric 
bromide ;  when  more  strongly  heated  it  blackens  and  decomposes  with 
evolution  of  mercury  and  cyanogen  and  formation  of  a  sublimate 
of  mercurous  bromide.  It  cannot  be  regarded  as  a  triple  salt.  Potassio- 
mercuric  chlorocyanide  is  a  crystalline  salt.  The  formation  of 
the  anhydrous  salt,  KCljHgCyj,  develops  +  1"6  cals. ;  thfit  of  the 
hydrated  salt,  KCl,HgCyj  +  H,0  develops  +  30  cals.  When  gently 
heated  the  salt  yields  no  sublimate.  At  a  higher  temperature  it 
blackens  and  decomposes,  mercury  and  cyanogen  being  given  off, 
whilst  small  quantities  of  mercuric  and  mercurous  chlorides  also 
sublime.  C.  H.  B. 

Velocity  of  the    Propagation   of  Explosion   in   Gases.    By 

Bkrthelut  and  Vieille  {Compt.  rend.,  94,  lOl — 108). — The  authors 
have  studied  the  velocity  of  the  propagation  of  the  explosion  of 
detonating  mixtures  of  gases  in  very  long  tubes.  Their  results  show 
that  this  velocity  is  independent  of  the  length  and  material  of  the 
tube,  is  the  same  whether  the  tube  be  open  or  closed,  straiglit  or 
curved,  and  remains  unaffected  by  changes  of  pressure  within  the 
limits  of  the  experiments  {i.e.,  i^  to  2  atmospheres).  In  very  narrow 
tubes  (1"5  mm.  diameter)  the  velocity  is  diminished,  and  the  intro- 
duction of  inert  gases  has  the  same  effect.  The  velocity  varies  with 
the  nature  of  the  detonating  gas,  being  for  the  mixture  Ho  +  O 
2810  metres  per  second,  whilst  for  CO  +  O  it  is  only  1089  metres 
per  second.  R.  R. 

The  Explosive  Wave.  By  Beethelot  (Compt.  rend.,  94,  149 — 
152). — In  this  paper,  the  author  observes  that  the  explosion  propagated 
in  a  mixture  of  gases  is  a  very  ditlerent  action  from  a  sonorous 
vibration.  The  theoretical  relation  between  the  velocity  of  the  wave 
of  explosion  and  the  chemical  nature  of  the  gas  is  ditficult  to  deter- 
mine, as  it  depends  on  the  temperature,  which  is  not  the  same  in  the- 
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combustion  of  two  different  systems.  The  inequalities  observed  relate 
not  only  to  the  quantities  of  heat  developed,  but  to  the  uncertainty  of 
the  values  of  the  specific  heats  at  high  temperatures,  and  are  affected 
by  dissociation.  Nevertheless,  since  the  total  energy  of  the  gas  at  the 
moment  of  explosion  depends  on  its  initial  temperature  and  the  heat 
disengaged  during  the  combustion,  these  data  determine  the  absolute 
temperature  of  the  system,  which  is  also  proportional  to  the  vis  viva 
■(i  mv"^)  of  the  gaseous  molecules.  The  velocity  of  translation  is  there- 
fore proportional  to  the  square  root  of  the  ratio  between  the  absolute 
temperature,  T,  and  the  density  of  the  gas  referred  to  air,  or  according 
to  Clausius, — 


V? 


If  we  assume  for  T  the  value  of  3000,  which  is  admitted  by  most 
-chemists  and  physicists,  the  velocity  of  translation  of  the  gaseous 
molecules  at  the  temperature  developed  by  the  combustion,  would  be 
about  1300  m.  per  second  for  carbonic  acid,  and  2000  to  2500  m. 
for  oxyhydrogen  gas,  according  as  the  vapour  of  water  is  supposed  to 
be  more  or  less  dissociated.  These  figures  are  precisely  of  the  order 
of  magnitude  observed  in  the  experiments.  Analogous  agreements 
are  obtained  when  the  calculation  is  made  for  various  admixtures  of 
air.  R.  R. 

Compressibility  of  Gases.  By  E.  Sarrau  (Gompt.  rend.,  94, 
6o9 — 642,  and  718 — 720). — From  the  results  of  Amagat's  experi- 
ments (see  Abstr.,  1881,  12,  782,  1094)  the  author  has  calculated  the 
•constants  in  Clausius'  expression  for  the  relation  between  the  pressure, 
volume,  and  absolute  temperature  of  a  gas — 

=  _^_  A; 

^         v-a       T(v-By 

for  oxygen,  carbonic  anhydride,  nitrogen,  and  methane,  the  unit  of 
pressure  being  the  pressure  of  the  atmosphere,  and  the  unit  volume 
rthe  volume  of  the  gas  at  0°  C.  and  atmospheric  pressure. 

Oxygen  :  R  =  0-003663,  Jc  =  0-5475,  a  =  0-000890,  (3  =  0-000686. 

The  values  of  the  variables  at  the  critical  point  are  : — 

ve  =  0-004042,  to  =  —  105-4,  pc  =  48-7  atmos. 

The  density  of  liquid  oxygen,  calculated  from  these  numbers,  is 
1-055,  a  result  which  confirms  Pictet's  determination. 

Carbonic  anhydride :  R  =  0-003663,  k  =  2-0920,  a.  =  0-000866,  y3  = 
0-000949. 

The  values  of  the  variables  at  the  critical  point  are : — 

vc  =  0-004496,  tc  =  +  S2-0°,  pc  =  77-0  atmos. 

The  formula  no  longer  represents  the  experimental  results  when 
.the  volume  of  the  gas  is  less  than  that  given  in  the  table. 

Nitrogen  :  R  =  0-003663,  Jc  =  0  4464,  a  =  0-001359,  /3  =  0-000263. 
The  values  of  the  variables  at  the  critical  point  are : — 

vc  =  0-004603,  tc=  -  123-8°,  j?c  =  42-1  atmos. 
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Metha7ie :  R  =  0-0036G3,  k  =  0-9295,  a  =  0-001091,  /3  =0-00084.0. 
The  values  of  the  variables  at  the  critical  point  are : — 

V,  =  0-004953,  tc  =  —  75-7°,  2)c  =  46-8  atmos. 

The  numbers  calculated  by  means  of  these  constants  agree  closely 
with  those  actually  obtained.  C.  H.  B. 

Expansion  of  Water  by  the    Absorption  of  Gases.     By  K. 

Angstrom  (Ann.  Fhys.  Chem.  ["2],  15,  207 — 308). — The  observations 
were  made  with  air,  nitrogen,  carbonic  oxide,  oxygen,  hydrogen,  and 
carbonic  anhydride. 

The  law  previously  observed  by  Mackenzie  and  Nichols  {Wied. 
Ann.,  3,  134),  and  by  Nichols  and  Wheeler  (^Phil.  Mag.  [5],  U,  113), 
as  regards  carbonic  anhydride  and  ammonia,  is  confii-med,  viz.,  that 
the  increase  in  volume  of  the  water  is  proportional  to  the  amount  of  ga$ 
absorbed. 

The  increase  in  volume  of  water,  when  saturated  by  the  several 
gases,  is  as  follows  : — 

Nitrogen 0-0000294 

Air 0-0000346 

Carbonic  oxide 0-0000418 

Oxygen 00000474 

Hydrogen 0*0000204 


Carbonic  anhydride <  ^v.aao" 


002389  T.  C. 


Tension-differences  between  a  Metal  and  Liquids  of  Dif- 
ferent Concentration.  By  E.  Kittlek  (Ann.  Phys.  Chem.  [2],  15, 
390 — 412). — In  a  former  communication  {Wied.  Ann.,  12,  572), 
Volta's  law  of  tensions  was  shown  to  hold  good  for  a  series  of  various 
liquids.  The  investigation  has  been  further  extended  to  other  liquids 
with  the  following  results  : — 

1.  The  electromotive  force  was  determined  for  the  combination  Cu|L 
+  L I  CuSOi  4-  CuSOi  I  Cu,  in  which  L  represents  a  concentrated 
solution  of  a  chloride  of  one  of  the  following  metals:  potassium, 
sodium,  ammonium,  lithium,  calcium,  strontium,  barium,  magnesium, 
manganese,  nickel.  The  order  of  electromotive  power  remains  the 
same  if  distilled  w.xter  be  substituted  for  a  solution  of  copper  sulphate. 
2.  The  electromotive  power  diminishes  with  the  degree  of  concen- 
tration of  the  chloride  solution.  3.  The  current  goes  from  the  chloride 
to  the  sulphate,  and  from  the  more  concentrated  to  the  dilute  solution. 
4.  Volta's  law  of  tensions  holds  good  for  various  percentage  solutions 
of  the  above  chlorides  in  contact  with  distilled  water  or  sulphate  of 
copper  solution.  5.  A  different  series  of  electromotive  powers  is 
obtained  if  sulphuric  acid  is  used  in  place  of  copper  sulphate  solution, 
but  in  this  case  also  the  electromotive  power  diminishes  with  the 
degree  of  concentration,  and  is  even  more  marked.  The  current 
passes  from  the  chloride  to  the  acid,  but  with  very  dilute  solutions 
from  the  acid  to  the  chloride.  6.  Volta's  law  does  not  hold  in  the 
case  of  chlorides  in  contact  with  sulphuric  acid.  T.   C. 
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The  Liquid  and  Gaseous  States.  By  J.  B.  Hannay  (Govipt 
rend.,  92,  1336 — 1337). — This  is  merely  a  note  to  claim  priority  of 
communication.  Cailletet  and  Hautefeuille,  in  a  memoir  entitled 
"Researches  on  Change  of  State  of  Temperatures  bordering  on  the 
Critical  Point,"  communicated  to  the  Academy  on  April  4,  1881, 
explain,  that  after  having  given  a  blue  colour  to  carbonic  anhydride 
by  dissolving  oil  of  galbanum  in  it,  they  are  enabled  to  show  that  the 
striae  observed  by  Andrews  are  really  produced  by  layers  of  liquid  and 
gas  superposed  upon  each  other,  and  that  they  have  come  to  the  con- 
clusion that  matter  does  not  pass  insensibly  and  by  degrees  from  the 
liquid  to  the  gaseous  state.  In  a  note  communicated  to  the  Royal 
Society,  dated  May  24,  1880,  "  On  the  Condition  of  Fluids  at  their 
Critical  Temperatures,"  the  author  made  a  precisely  similar  statement ; 
but  whereas  the  method  of  Cailletet  and  Hautefeuille  is  applicable 
only  to  the  critical  pressure,  which  is  necessarily  low,  for  at  high 
pressures  the  oil  is  equally  soluble  in  liquid  and  in  gaseous  carbonic 
anhydride,  the  method,  explained  in  detail  in  the  above-mentioned 
memoir,  and  in  another  entitled  "  Meniscus  and  Capillarity  Observa- 
tions of  a  Liquid  at  different  Temperatures  and  under  Vai'ying 
Pressures,"  renders  it  possible  to  examine  the  condition  of  the  fluid 
at  pressures  which  may  exceed  five  times  at  least  the  critical  pressure. 
It  was  thus  established  that  at  this  pressure  (nearly  300  atmosphei'es) 
the  meniscus  of  a  liquid  disappears  at  the  same  temperature  as  when 
it  is  submitted  to  the  pressure  of  its  own  vapour,  which  shows  that 
the  liquid  state  ends  at  the  critical  temperature,  whatever  be  the  pres- 
sure. The  author  states  that  consequently  more  than  a  year  ago  he 
proved  for  all  pressures  what  Cailletet  and  Hautefeuille  have  just 
demonstrated  for  a  single  pressure,  namely,  that  the  continuity  of  the 
gaseous  and  liquid  states  enunciated  by  Andrews  is  only  apparent. 

J.  W. 

Retrogradation  produced  by  the  Electric  Discharge  during 
the  Conversion  of  Oxygen  into  Ozone.  By  P.  Hautefeuille 
and  J.  Chappuis  {Gompt.  rend.,  94,  646 — 649). — When  oxygen  is  sub- 
jected to  the  action  of  the  electrical  discharge  at  a  pressure  below 
50  mm.,  the  ozone  produced  is  alternately  decomposed  and  reformed. 
The  same  phenomenon  is  observed  when  the  discharge  acts  on  a  mix- 
ture of  oxygen  with  silicon  fluoride.  It  is  not  due  to  any  alteration 
in  the  nature  of  the  discharge  caused  by  the  formation  of  ozone,  or  by 
the  reduction  of  pressure  which  accompanies  the  conversion  of  oxygen 
into  ozone.  The  real  cause  is  development  of  heat.  The  same 
phenomenon  can  be  brought  about  at  pressures  lower  than  that  at 
which  it  is  usually  observed  (between  50  and  lOO  mm.),  by  increasing 
the  rapidity  of  discharge,  so  that  the  oxygen  cannot  be  maintained  at 
the  initial  temperature.  Under  these  pressures,  however,  the  oscilla- 
tions are  less  regular  than  in  the  first  case,  and  depend  on  the  pressure, 
the  temperature,  and  the  length  of  spark  given  by  the  coil.  A  short 
interruption  of  the  discharge  during  a  phase  of  transformation  of 
ozone  into  oxygen  only  temporarily  interrupts  the  destruction  of  the 
former,  for,  on  continuing  the  discharge,  the  destruction  also  con- 
tinues. If,  however,  the  interval  exceeds  a  minute,  then  on  recom-- 
naencing   the    discharge,    the    amount   of    ozone   increases.       This  is- 
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probably  due  to  the  fact  that  the  cold  walls  of  the  apparatus  do  not 
instantly  bring  the  gas  to  its  initial  temperatare.  Further,  the  pre- 
sence of  a  gas,  such  as  hydrogen,  which  is  a  good  conductor  of  heat, 
prevents  this  rapid  and  intermittent  destruction  of  ozone  under  low 
pressures. 

It  would  appear  that  ozone  is  less  stable  during  the  passage  of  the 
discharge  the  lower  the  pressure,  but  the  authors  intend  to  make 
further  experiments  on  this  point.  C.  H.  B. 

Researches  on  Chemical  Equivalence.  I.  Manganous  and 
Nickelous  Sulphates.  By  E.  J.  Mills  and  J.  H.  Bicket  (Phil. 
Mu(/.  [5],  13,  169 — 177). — The  object  of  this  investigation  was  to 
determine  on  what  terms  manganous  and  nickelous  sulphates  were 
mutually  equivalent,  the  particular  equivalence  examined  being  equi- 
valent precipitability  of  the  sulphates  by  sodium  carbonate,  from  an 
aqueous  solution.  The  conclusions  arrived  at  were  as  follows  : — 
(1.)  Precipitability  is  a  linear  function  of  mass.  (2.)  When  a  mix- 
ture of  the  sulphates  of  manganese  and  nickel  is  precipitated  by 
sodium  carbonate,  equal  weights  of  them  are  equally  precipitable,  the 
attraction  of  one  of  them  for  the  reagent  being  the  inverse  of  that  of 
the  other.  (3.)  When  the  above  sulphates  are  separately  precipitated 
by  the  same  reagent,  they  are  equally  precipitable,  and  do  not  exhibit 
the  inverse  function.  (4.)  It  is  probable  that  the  precipitabilities  of 
the  commixed  and  separate  sulphates  are  mathematically  related  in  a 
simple  manner.  (5.)  Within  moderate  limits,  precipitation  does  not 
.appear  to  be  affected  by  temperature.  T.  C. 

Researches  on  Chemical  Equivalence.  II.  Nickel  and  Cad- 
mium Sulphates.  By  E.  J.  Mills  and  B.  Hunt  (Phil.  Mag.  [5], 
13,  177 — 179). — As  a  result  of  their  experiments,  the  authors  conclude 
that  the  sulphates  of  nickel  and  cadmium  are  not  comparable  in  point 
of  precipitability,  and  that  two  elements  belong  to  the  same  group 
when,  in  saline  solutions  of  identical  genus,  they  may  be  equally  pre- 
cipitable. This  latter  statement,  however,  requires  confirmation  in 
the  case  of  reagents  other  than  sodium  carbonate,  which  was  the  pre- 
cipitant employed  in  the  research.  T.  C. 

Lecture  Experiments.  By  V.  Meyer  (Ber.,  15,  297 — 298). — 
In  order  to  demonstrate  the  blue  colour  of  pure  water,  the  author 
unites  five  glass  tubes  of  about  40  mm.  in  diameter,  and  1|  m.  long, 
by  means  of  short  pieces  of  caoutchouc  tube,  so  as  to  form  one  tube  of 
7^  m.  long.  This  tube  is  placed  in  a  horizontal  position,  and  sur- 
rounded with  a  black  cloth.  On  filling  the  tube  with  distilled  water, 
an  intense  blue  field  is  apparent  to  an  observer  looking  through  the 
tube. 

In  order  to  show  the  conversion  of  yellow  into  red  phosphorus  by 
heating  the  former  above  its  boiling  point  in  a  sealed  tube,  the  author 
heats  the  tube  in  a  bath  of  diphenylamine  vapour  in  his  vapour- 
density  apparatus.  V.  H.  V. 
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Lecture  Experiments.    By  M.  Rosenfeld  (Ber.,  15,  160—162). 

— Decomposition  of  Steam  by  Red-hot  Iron  or  Magnesium  in  a  Glass 
Tube. — 3  to  4  grams  of  finely-divided  iron  are  put  into  a  piece  of 
combustion-tube,  12  to  13  cm.  long,  by  14  mm.  diameter,  connected  at 
one  end  with  a  flask  containing  10  to  15  c.c.  hot  water,  and  at  the  other 
end  with  a  gas-delivery  tube.  The  tube  is  inclined  upwards  from  the 
flask.  To  use  it,  the  tube  is  strongly  heated  and  the  water  gently 
boiled  ;  a  regular  and  copious  evolution  of  hydrogen  takes  place.  If 
magnesium  ribbon  is  used  instead  of  iron,  then  the  tube  is  heated 
until  the  metal  begins  to  melt  and  burn,  and  the  current  of  steam  is 
sent  through  very  quickly ;  the  magnesium  burns  with  an  intense 
light,  and  hydrogen  is  given  ofF  abundantly. 

Burning  Ammonia  in  Oxygen  (sec  this  vol.,  138). — The  drying  tube 
should  be  moderately  large  to  insure  easy  ignition,  and  if  in  course  of 
the  experiment  the  flame  goes  out,  this  tube  should  be  refilled  with 
soda-lime.  With  excess  of  ammonia,  the  flame  is  luminous  and  round  ; 
with  excess  of  oxygen,  the  flame  is  less  luminous  and  pointed.  It  is 
this  flame  which  melts  platinum,  and  makes  lime  glow. 

D.  A.  L. 


Inorganic   Chemistry. 


Transformation   of  Ozone   into  Oxygen  by  Heat,      By  Ira 

Remsen  (Amer.  Chem.  J.,  4,  50 — 53). — The  molecule  of  ordinary 
oxygen  is  supposed  to  contain  2,  and  that  of  ozone  3  atoms  of  oxygen. 
If  this  be  the  case,  the  conversion  of  ozone  into  oxygen  may  be  sup- 
posed to  take  place  by  the  splitting  up  of  2  mols.  O3  into  6  atoms  of 
free  oxygen,  and  the  rearrangement  of  these  into  3  mols.  O3 ;  and, 
granting  this,  it  seems  probable  that,  in  the  conversion  of  ozone  into 
ordinary  oxygen,  which  may  be  effected  by  heat,  there  must  be  a 
moment  when  the  oxygen-atoms  will  exist  in  the  free  state,  and  may 
therefore  be  expected  to  exhibit  peculiarly  active  properties.  N'ow, 
ozone  does  not  oxidise  carbon  monoxide  to  the  dioxide,  whereas  this 
change  is  known  to  be  effected  by  the  nascent  oxygen  produced  by  the 
action  of  palladium-hydrogen  on  ordinary  oxygen ;  and  it  may 
therefore  be  expected  that  if  the  conversion  of  ozone  into  oxygen  be 
made  to  take  place  in  presence  of  carbon  monoxide,  then,  if  the  above- 
mentioned  view  of  the  mode  of  this  conversion  be  correct,  there  must 
airive  a  moment  at  which  the  oxygen-atoms,  being  in  the  uncombined 
state,  will  be  able  to  effect  it.  To  test  the  correctness  of  this  view,  a 
mixture  of  pure  carbon  monoxide  and  highly  ozonised  oxygen  was 
passed  through  a  U-tube,  and  thence  through  clean  lime-water,  and 
the  U-tube  was  gradually  heated  to  about  300".  Under  these  condi- 
tions, the  current  of  gas  was  continued  for  an  hour,  but  no  precipitate 
was  formed  in  the  lime-water.  Hence  it  appears  that  no  carbon  dioxide 
was  produced,  and  consequently  the  experiments  afford  no  proof  that 
the  oxygen,   in  passing  from  the  state  of  ozone  to  its  ordinary  state. 
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exhibits  at  any  moment  the  peculiarly  active  properties  of  nascent 
oxygen.  H.  W. 

Active  Oxygen.    By  E.  Baumann  (Zcih.  Physiol.  Chem.,  5,  244- 


257). — Tlie  autiior  believes  tliat,  in  addition  to  ozone  and  the  ordinary 
inactive  form  of  oxygen,  there  exists  yet  another  moditication — active 
or  nascent  oxygen — which,  like  nascent  hydrogen,  does  not  admit  of 
isolation,  and  can  only  be  examined  through  its  action  on  other 
bodies.  This  active  oxygen  (0)  is  the  most  powerful  oxidising  agent 
known,  and  is  in  a  state  to  combine  with  inactive  oxygen  (Oj),  in 
order  to  form  ozone  (O3).  In  its  action  it  differs  from  ozone,  in  that 
it  is  capable  of  converting  water  into  hydrogen  peroxide,  and  the 
nitrogen  of  the  air  into  nitrons  and  nitric  acid,  which  ozone  does  not. 
The  author  adduces  a  new  difference.  If  a  mixture  of  ozonised  air 
and  carbonic  oxide  be  passed  through  baryta-water,  no  turbidity  is 
produced ;  carbonic  oxide  cannot  be  converted  into  carbonic  anhydride 
by  this  means.  This  result  agrees  with  those  of  Remsen  and  South- 
worth.  If,  however,  palladium  foil  saturated  with  hydrogen,  be 
enclosed  in  a  glass  tube  with  clean  lime-water,  oxygen,  and  carbonic 
oxide,  a  turbidity  is  slowly  produced,  owing  to  the  formation  of  calcic 
carbonate.  The  active  oxygen,  developed  under  these  circamstance.s, 
possesses  a  power  which  ozone  does  not.  The  author  then  points  out 
the  importance  of  Hoppe-Seyler's  work  on  the  part  played  by  active 
oxygen,  for  the  comprehension  of  the  oxidations  which  take  place  in 
the  organism.  The  rest  of  the  paper  is  devoted  to  a  criticism  of 
Nencki's  work.  AV.  N. 

Formation  of  Hydrogen  Peroxide  during  Combustion.    By 

A.  ScHULLER  (AvilF/i)/.^'.  Chem.  [2],  15,  289— 2'J2).— When  oxygen  is 
burnt  in  hydrogen,  the  ordinary  small  flame  is  accompanied  by  a  second 
and  much  larger  blue  flame,  the  nearer  investigation  of  which  showed 
that  under  these  circumstances  hydrogen  peroxide  is  produced.  The 
appearance  of  the  larger  flame  is  not  observed  when  hydrogen  is  burnt 
in  oxygen,  but  is  rendered  still  more  evident  if  a  little  sulphurous 
anhydride  be  added  to  the  gas,  and  disappears  altogether  when  the 
gases  are  previously  passed  through  caustic  potash.  The  larger  blue 
flame,  therefore,  is  due  to  the  presence  of  sulphurous  anhydiide.  The 
water  produced  by  the  combustion  contains  traces  of  sulphuric  acid, 
when  the  large  blue  flame  is  observed,  but  otherwise  it  cannot  be 
detected.  The  water  always  contains  hydrogen  peroxide,  which  is  pro- 
duced no  matter  whether  the  hydrogen  is  burnt  in  oxygen  or  the  oxygen 
in  hydrogen,  although  the  quantity  produced  in  the  two  cases  is  very 
different.  The  greater  the  rate  at  which  the  burning  gas  is  pressed 
into  the  flame,  the  greater  the  quantity  of  hydrogen  peroxide  formed. 
In  one  case,  when  oxygen  was  burnt  in  hydrogen,  1  gram  of  the  water 
formed  contained  0-0U08  gram  of  H2O2.  The  presence  of  sulphurous 
anhydride  hinders  the  formation  of  hydrogen  peroxide,  whilst  it  is  one 
of  the  conditions  of  the  formation  of  the  blue  fl:ime  referred  to  above  ; 
it  presumably  reduces  an  equivalent  quantity  of  HjOa  to  H2O  with 
formation  of  sulphuric  acid. 

An  explosion  of  a  mixture  of  hydrogen  and  oxygen  appears  to  give 
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rise  to  a  still  greater  qtiantity  of  hydrogen  peroxide  than  ordinary 
combustion. 

The  above  facts  would  account  for  the  green  edge  which  the  hydro- 
gen flame  exhibits  in  presence  of  iodine,  the  simultaneous  forma- 
tion of  iodic  acid  observed  by  Salet  (Compt.  rend.,  80,  884)  being 
probably  due  to  the  presence  of  hydrogen  peroxide.  T.  C. 

Carbonic  Anhydride  in  the  Atmosphere.  By  Dumas  (Compt. 
rend.,  94,  589 — 594). — A  review  of  past  and  recent  investigations  on 
the  amount  of  carbonic  anhydride  in  the  atmosphere,  in  which  the 
author  lays  special  stress  on  its  constancy.  He  points  out  the  im- 
portance of  making  observations  in  different  parts  of  the  world  with 
a  view  to  determine  the  variations  in  the  proportion  of  carbonic 
anhydride  caused  by  great  atmospheric  movements.  He  considers 
that  the  quantity  of  carbonic  anhydride  produced  by  combustion  and 
the  respiration  of  animals,  and  the  quantity  removed  by  the  action  of 
plants  cannot  be  compared  in  point  of  magnitude  with  that  derived 
from  subterranean  sources,  and  that  removed  as  calcium  carbonate 
and  deposited  at  the  bottom  of  the  sea. 

When  air  is  passed  over  potash,  if  the  latter  contains  organic  matter, 
it  will  absorb  oxygen  in  addition  to  carbonic  anhydride,  and  if  pumice- 
stone  saturated  with  it  contains  ferrous  oxide,  the  latter  will  also 
absorb  oxygen.  C.  H.  B. 

Combination  of  Carbonic  Acid  and  Water.  By  S.  Wrob- 
LEWSKi  (Compt.  rend.,  94,  212 — 213). — From  certain  phenomena 
observed  in  a  tube  in  which  carbonic  acid  gas  is  compressed  in 
presence  of  water,  the  author  infers  the  existence  of  a  definite  but 
readily  dissociable  hydrate  capable  of  existing  only  under  certain 
pressures  increasing  with  the  temperature,  and  equal  to  12"3  atmo- 
spheres at  0°.  R.  R. 

Preparation  of  Nitric  Oxide.  By  D.  E.  Johnstone  (Ghem.  News, 
45,159). — Nitric  oxide  maybe  readily  prepared  in  large  quantities 
by  heating  together  4  parts  potassium  thiocyanate  and  1  part  cobalt 
nitrate,  either  in  solution,  or  in  the  solid  state  slightly  moistened  with 
water.     The  reaction  probably  takes  place  as  follows : — 

4KCNS  +  Co(NOj2  +  H^O  =  6N0  +  d  +  2K2S  + 

COS  +  S  +  H^O.  L.  T.  O'S. 

Saturation  of  Phosphoric  Acid  by  Bases.  By  A.  Jolt  (Compt. 
rend.,  94,  529 — 531). — The  author  has  employed  "methyl-orange" 
and  "■  helianthine "  as  indicators  instead  of  litmus,  and  finds  that 
1  equivalent  of  phosphoric  acid  is  perfectly  neutralised  by  1  equiva- 
lent of  an  alkali  (potash,  soda,  or  ammonia) .  Solutions  of  phosphates 
■containing  only  1  equivalent  of  base,  which  strongly  redden  litmus, 
are  neutral  to  helianthine.  Hence  it  would  appear  that  the  first 
equivalent  of  alkali  behaves  with  phosphoric  acid  exactly  as  with  a 
-true  monobasic  acid.  This  confirms  the  conclusion  drawn  by  Berthelot 
and  Louguinine  from  their  thermochemical  experiments  (Ann.  Ghim. 
Fhjs.  [5J,  8,  53).  C.  H.  B. 
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Phosphates  Neutral  to  Litmus.  By  E.  Filhol  and  Senderens 
(Compt.  rend.,  94,  649 — 650). — Sodium  hydroxide  is  very  cautiously 
added  to  a  solution  of  phosphoric  acid  until  the  liquid  is  exactly 
neutral  to  litmus ;  it  is  then  evaporated,  first  at  a  gentle  heat,  after- 
wards over  sulphuric  acid  in  a  vacuum.  In  this  way,  oblique  rhombic 
prisms  are  obtained,  which  contain  3  mols.  HjO,  and  are  neutral  to 
litmus ;  this  salt  may  be  regarded  as  a  combination  of  1  mol.  mono- 
sodium  phosphate  with  1  mol.  disodium  phosphate.  It  loses  its  water 
o£  crystallisation  at  110°,  without  melting,  and  its  water  of  constitu- 
tion at  200'.  At  a  higher  temperature  it  melts,  and,  on  cooling, 
solidifies  to  a  transparent  vitreous  mass.  When  a  solution  of  the  salt 
is  concentrated  in  a  current  of  dry  air  at  the  ordinary  temperature, 
crystals  are  obtained  which  contain  15  mols.  HjO,  melt  in  their  water 
X)i  crystallisation  at  55°,  and  lose  the  whole  of  their  water  at  200'^. 
In  order  to  obtain  this  salt,  it  is  essential  that  the  solution  be  exactly 
neutral ;  the  least  excess  of  either  acid  or  base  causes  the  separation 
of  alkaline  disodium  phosphate  from  an  acid  mother- liquor. 

The  author  was  unable  to  obtain  the  corresponding  potassium  and 
ammonium  compounds.  The  double  sodium  and  potassium  salt  forms 
monoclinic  prismatic  needles  of  the  composition 

(4P20s,3Na20,3KjO,6H,0)  +  44H,0. 

The  ammonium  salt  contains  only  6  mols.  water  of  crystallisation, 
-and  readily  splits  up  in  presence  of  water  into  a  mixture  of  mono-  and 
di-phosphate.  C.  H.  B. 

Phosphorus  Pentasulphide.  By  H.  Goldschmidt  (Ber.,  15,  303 
— 304). — By  means  of  the  air  thermometer  which  the  author,  in  con- 
junction with  V.  Meyer,  has  recently  described  (Ber.,  15,  137),  the 
author  has  determined  the  boiling  point  of  phosphorus  pentasulphide. 
One  preparation  boiled  at  519°  at  a  pressure  of  734  mm.,  and  a  second 
at  517°  at  a  pressure  of  728'5  mm.,  mean  518°.  This  value  differs 
from  that  (550°)  obtained  in  former  determinations.  This  differ, 
ence  the  author  considers  to  be  due  to  impurities  consisting  of  higher 
boiling  sulphides  of  phosphorus,  which  were  rigorously  excluded  in 
his  present  experiments.  V.  H.  V. 

Note  on  the  Action  of  Sulphuric  Acid  on  Zinc  and  on  Tin. 

By  M.  M.  P.  MuiR  and  C.  E.  Robbs  (Chein.  News,  45,  69— 71).— The 
tabulated  qualitative  experiments  show  that  strong  sulphuric  acid, 
7H2S04,2H20,  exerts  no  action  on  zinc  until  a  high  temperature  is 
reached,  and  that  the  gaseous  product  of  the  action  which  then  occurs 
is  sulphurous  anhydride,  accompanied  by  separation  of  a  little  sulphur  ; 
7H2S04,4HnO  acts  in  a  similar  manner,  but  more  sulphur  sepa- 
rates ;  with  7H2S04,6H20,  sulphurous  anhydride  is  no  longer  produced, 
but  only  sulphuretted  hydrogen  and  sulphur  ;  as  the  acid  is  made 
more  dilute,  the  action  commences  at  lower  temperatures,  with 
•evolution  of  hydrogen  and  traces  of  sulphuretted  hydrogen,  or  of 
hydrogen  alone  ;  the  quantity  of  sulphuretted  hydrogen  is  increased 
by  rise  of  temperature,  but  it  is  not  accompanied  by  sulphurous 
anhydride  or  sulphur.  Strong  sulphuric  acid  begins  to  act  on  tin  at 
ordinary  temperatures,  but  the  amount  of  action  is  very  small ;  the 
VOL.  XLii.  3  a 


694  ABSTRACTS  OF  CHEMICAL  PAPERS. 

products  are  sulphurous  anhydride  with  a  slight  separation  of  sulphur. 
As  the  temperature  rises  the  quantities  increase,  and  a  little  sulphuretted 
hydrogen  begins  to  appear.  With  a  more  dilute  acid  (1:1)  this  latter 
gas  comes  off  at  a  lower  temperature,  whilst  at  about  120°,  hydrogen, 
sulphuretted  hydrogen,  and  sulphurous  anhydride  are  simultaneously 
formed,  and  sulphur  separates.  More  dilute  acids  have  little  or  no 
action  until  the  temperature  approaches  the  boiling  points  of  the  acids, 
when  the  gaseous  products  are  hydrogen  and  sulphuretted  hydrogen, 
or  in  the  case  of  H2SO4  :  7H2O,  hydrogen  only,  no  sulphur  being 
formed  with  this  acid.  The  bearing  of  these  experiments  on  the 
supposed  mode  of  action  is  discussed.  H.  B. 

Density  of  the  Vapour  of  Pyrosulphuryl  Chloride.  By  J. 
Ogier  (Compt.  rend.,  94,  217 — 220). — The  author  has  carefully  re- 
determined the  density  of  the  vapour  of  pyrosulphuryl  chloride  at 
temperatures  below  200°,  his  results  giving  the  number  8'72.  Although 
this  is  half  the  theoretical  density  of  the  compound  SjOsClo,  the  author 
does  not  admit  that  any  dissociation  takes  place  within  the  range  of 
temperature  employed  in  his  experiments.  R.  R. 

A  New  Sulphur  Oxychloride.  By  J.  Ogier  (Compt.  rend.,  94^ 
446 — 448). — Equal  weights  of  sulphur  chloride  and  sulphuryl  chloride 
are  heated  at  250°  in  strong  sealed  tubes  for  several  hours.  On  open- 
ing the  tubes,  sulphurous  anhydride  is  evolved  in  considerable  quantity, 
and  on  distillation,  the  product  yields  a  deep  red  liquid  of  lower  boiling 
point  than  the  two  known  oxychlorides,  together  with  the  excess  of 
sulphur  chloride,  which  contains  dissolved  sulphur.  The  red  com- 
pound has  the  composition  S3OCI4,  and  is  formed  in  accordance  with 
the  equation  2S,Cl2  +  2SO2CI2  =  28^0014  +  SO2  +  S.  It  is  also  ob- 
tained, although  with  greater  difficulty,  by  heating  sulphur  chloride  at 
250°  with  thionyl  chloride  saturated  with  chlorine,  thus  :  SjCla  -1-  Cl2  + 
2SOCI2  =  2SiOCl4.  The  compound  S2OCI4,  is  a  deep  red  liquid,  with  air 
odour  resembling  that  of  sulphur  chloride,  but  more  penetrating  ;  b.  p. 
60 — 61°  ;  sp.  gr.  at  0°  =  1"65G.  It  is  decomposed  by  water,  with  pre- 
cipitation of  sulphur,  part  of  which  is  insoluble  in  carbon  bisulphide,  and 
formation  of  hydrochloric,  sulphuric,  and  sulphurous  acids,  together  with 
a  notable  quantity  of  thionic  acids.  When  heated,  it  decomposes,  even 
below  100°,  into  sulphur  chloride,  chlorine,  and  sulphurous  anhydride, 
a  portion  of  which  recombines  on  cooling.  This  dissociation  prevents 
the  accurate  determination  of  the  vapour- density  of  the  compound. 
Experiments  at  low  temperatures  gave  as  a  mean  result  3'87.  The 
oxychloride  reacts  violently  with  absolute  alcohol ;  hydrochloric  acid, 
ethyl  chloride,  and  sulphurous  anhydride  being  evolved.  The  colour- 
less liquid  formed  remains  clear,  but  on  distillation  excess  of  alcohol 
first  passes  over,  then  a  large  quantity  of  sulphur  is  precipitated,  and 
finally  normal  ethyl  sulphite  distils  over  at  about  150°.  Precipitation 
of  sulphur  is  also  caused  by  addition  of  a  trace  of  water  to  the  clear 
liquid.  Possibly  the  alcoholic  liquid  contains  an  ether  of  an  acid 
derived  from  S2O3,  the  oxychloride  being  formed  from  S2O3  by  the- 
substitution  of  CI4  for  O2.  C.  H.  B. 
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Action  of  Litharge  on  the  Iodides  of  the  Alkali-metals.  By 
A.  DiTTE  (Covipt.  rend.,  92,  1454 — 1457). — Plurabous  hydroxide  i.s 
immediately  attacked  -when  treated  with  a  solution  of  potassium 
iodide  in  a  closed  vessel,  and  is  transformed  into  the  oxyiodide 
2(Pbl2,PbO)  +  HnO,  which  can  be  obtained  in  a  well  crystallised  condi- 
tion. If,  however,  the  operation  is  carried  on  in  open  vessels,  the  car- 
bonic anhydride  in  the  air  takes  part  in  the  reaction.  Carbonate  of 
lead  is  not  attacked  by  iodide  of  potassium  at  the  ordinary  temperature, 
even  when  it  is  in  excess,  but  in  presence  of  free  carbonic  acid,  which 
dissolves  the  carbonate,  the  compound  PbL.,2KI  -i-  4HjO  is  obtained, 
crystallised  in  beautiful  white  needles.  These  rerictions  are  quite  in 
accordance  with  the  thermic  law  of  maximum  work.  T.  C. 

Influence  of  the  Concentration  of  Hydrochloric  Acid  on  the 
Solubility  of  Silver  Chloride.  By  F.  Rutssen  and  E.  Varennk 
(Compt.  rend.,  92,  1459 — 14G1). — As  stated  in  an  earlier  communica- 
tion {ibid.,  92,  1161)  the  solubility  of  chloride  of  silver  increases  with 
the  concentration  of  the  silver  nitrate  solution  with  which  it  is  pre- 
cipitated, but  without  showing  any  clearly  marked  regularity.  The 
authors  now  find  that  other  sparingly  soluble  chlorides,  viz.,  mercurous 
chloride  and  lead  chloride,  also  show  a  similar  behaviour,  and  that  the 
solubility  of  the  silver  chloride  likewise  increases  with  the  concentra- 
tion of  the  hydrochloric  acid.  T.  C. 

Basic  Calcium  Carbonate.  By  F.  M.  Raoult  (Compt.  rend.,  92, 
1457 — 1459). — Basic  calcium  carbonate,  CaC03,CaO,  is  obtained  when 
freshly  burnt  lime  is  heated  in  a  current  of  carbonic  anhydride.  The 
lime  glows  strongly  during  the  operation.  That  this  basic  carbonate  is 
not  a  mixture  of  neutral  carbonate  and  free  lime  is  shown  by  the  fact 
that  it  does  not  disintegrate  on  exposure  to  moist  air,  nor  does  it  take 
up  water  when  treated  with  dry  steam  at  '200°.  When  finely  powdered 
and  treated  with  a  small  quantity  of  water,  or  even  under  water,  it 
hardens  like  hydraulic  cement,  without  any  sensible  evolution  of  heat. 
The  hydrated  produce  has  the  formula  CaC03,Ca(H0).j,  and  when 
reduced  to  a  powder  and  treated  with  water,  it  gradually  loses  all  the 
lime  which  it  cannot  retain  in  the  form  of  neutral  carbonate.  The 
hydrate  loses  water  at  a  dull  red  heat,  and  is  converted  into  a  mixture 
of  calcium  cai'bonate  and  oxide.  The  same  amount  of  heat  (54*4  cals.) 
is  evolved  when  the  basic  carbonate  CaCOsjCaO  is  dissolved  in  nitrie 
acid  as  when  2  mols.  CaCOs  are  dissolved  therein. 

The  basic  salt,  2CaC03,CaO,  is  obtained  when  burnt  lime  is  heated 
for  several  days  in  contact  with  carbonic  anhydride ;  when  powdered 
and  treated  with  water,  it  behaves  like  the  preceding  compound. 

T.  C. 

Preparation  of  Calcium  Hypophosphite.  By  P.  W.  Short 
(Pharm.  J.  Trans.  [3],  12,  824). — Rose  has  shown  (Pogg.  Ann.,  12, 
297)  that  when  calcium  hypophosphite  is  boiled  with  calcium  hydroxide, 
hydrogen  is  evolved,  and  calcium  phosphate  formed.  The  author  has 
repeated  this  reaction,  which  probably  takes  place  as  follows : — 
Ca2PHo02  +  2Ca(H0),  =  Ca32P04  +  4H,.  It  is  owing  to  this 
reaction  that  calcium  phosphate  is  formed  when  phosphorus  is  boiled 

3  a  2 
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with  excess  of  calcium  hydroxide.  By  boiling  calcium  hypophosphite 
■with  phosphorus,  only  small  quantities  of  calcium  phosphate  are 
formed,  with  no  appreciable  evolution  of  gas.  L.  T.  O'S. 

Action  of  Sulphur  on  Glass.  By  "W.  Selezneff  (Jour.  Buss. 
Ghem.  Soc,  1882,  124— 130).— In  the  years  1877—79,  Ebel  published 
the  result  of  his  researches  on  the  existence  of  a  normal  glass.  He 
fused  different  kinds  of  glass  with  sulphur,  and  states  that  the  "normal 
glass  "  contains  2'5  silica  for  1  of  alkali,  as  only  those  glasses  are 
coloured  yellow  or  brown  on  fusion  with  sulphur,  which  contain  more 
alkali  than  corresponds  with  the  above  proportions,  the  sulphur  having 
acted  on  the  excess  of  free  alkali. 

The  author  repeated  Ebel's  experiments  with  different  kinds  of 
glass,  ordinary  and  "  soluble,"  containing  from  1-5  to  3  of  SiOj  for  1 
of  alkali.  In  all  cases  a  coloration  took  place,  and  was  the  darker  the 
more  alkaline  was  the  glass.  On  treating  the  glass  with  acids,  sul- 
phuretted hydrogen  was  set  free,  the  quantity  of  which  diminished 
with  the  dark  colour  of  the  glass.  This  proves  that  the  glass  contains 
polysulphides  of  alkali- metals,  but  only  when  the  fusion  was  carried 
on  in  covered  crucibles.  If  the  crucibles  are  uncovered,  the  sulphur 
burns  away.  The  author's  experiments  contradict  Peligot's  views, 
according  to  which  the  dark  colour  of  such  glass  is  due  to  the  presence 
of  a  dark  modification  of  sulphur. 

In  presence  of  water,  all  alkaline  silicates  are  decomposed  with 
formation  of  alkaline  polysulphides.  This  is  the  case  even  with  ordi- 
nary glass  (e.g.,  of  the  composition  Na20,CaO,6Si02)  when  boiled  in 
fine  powder  with  water  and  flowers  of  sulphur.  In  this  case,  the  glass 
is  first  decomposed  by  water  into  an  alkaline  silicate,  which  is  then 
acted  on  by  the  sulphur.  All  these  experiments  contradict  Ebel's 
views  on  the  existence  of  a  normal  glass,  stable  at  all  temperatures, 
and  even  in  presence  of  water. 

The  author  moreover  acted  on  powdered  glass  with  sulphur,  at  a  tem- 
perature of  500°,  in  scaled  tubes.  The  glass  was  completely  decom- 
posed, free  silica  and  alkaline  sulphides  being  formed.  From  glass  of 
the  composition  6Si02,CaO  (orPbO),K20  (orNa20)  sulphur  exti-acted 
from  13-5— 21-5  of  alkali.  B.  B. 

Magnesium  Oxy chlorides.  By  G.  Andr£  (Compt.  rend.,  94, 
444 — 446). — 20  grams  calcined  magnesia  were  boiled  with  a  solution 
of  400  grams  magnesium  chloride  in  500  grams  water,  and  the  solu- 
tion filtered.  After  some  time  the  filtrate  deposited  a  precipitate  ap- 
parently amorphous  but  really  consisting  of  white  microscopic  needles, 
MgCl2,MgO  +  I6H2O.  The  heat  of  formation  of  the  compound  was 
determined  by  dissolving  it  in  dilute  hydrochloric  acid,  and  measuring 
the  heat  developed,  MgCla  +  MgO  (hydrated)  -f-  IGHjO  = 
MgCl2,MgO  +  I6H2O,  develops  +  42-36  cals.  (HjO  liquid),  + 
19' 78  cals.  (H2O  solid).  When  dried  in  a  vacuum  until  it  ceases  to 
lose  weight,  this  compound  is  converted  into  the  oxychloride 
Mo-ClojMgO  +  6H2O,  tlie  heat  of  formation  of  which  =  +  33'76  cals. 
(H2O  hquid)  or  +  2518  cals.  (H2O  solid).  The  combination  of  IOH2O 
with  this  hydrate,  therefore,  develops  -H  8'6  cals.,  and  the  combination 
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of  MgO  with  MgClz  +  GHjO,  crystallised,  develops  +  9'56  cals.  Both 
oxychlorides  are  at  once  decomposed  by  water  and  alcohol. 

The  oxychloride  obtained  by  heating  calcined  magnesia  with  a  solu- 
tion of  magnesium  chloride  (Krause,  Annalen,  165,  38),  forms  micro- 
scopic crystals,  and  when  dried  in  a  vacuum,  has  the  composition 
MgClj,10MgO  +  IGHjO.  The  formation  of  this  compound  from  anhy- 
drous magnesium  chloride  and  hydrated  magnesia  develops  -|-  33  cals. 
(H,0  liquid),  or  +  102  cals.  (H^O  solid).  When  dried  at  120°,  this 
hydrate  is  converted  into  MgClo,10MgO  +  ISHjO,  the  heat  of  forma- 
tion of  which  =  +  28-6  cals.  (HjO  liquid),  or  +  10  cals.  (H2O  solid). 
The  combination  with  the  last  SHjO,  therefore,  develops  -f-  4*4  cals. 
(H2O  liquid).  Dried  over  sodium  hydroxide,  the  oxychloride  has  the 
composition  MgCl7,10MgO  +  I8H2O,  the  heat  of  formation  of  which 
=  +  36-8  cals.  (H2O  liquid). 

When  1  equivalent  anhydrous  magnesium  oxide  is  fused  with  1  and 
2  equivalents  respectively  of  anhydrous  magnesium  chloride,  deli- 
quescent friable  compounds  are  obtained,  which  are  decomposed  by 
dilute  hydrochloric  and  sulphuric  acids,  but  the  magnesia  dissolves 
only  very  slowly.  The  heat  of  formation  of  MgO,2MgCl-.  is 
+  19  cals.,  that  of  MgO,MgClo  4-  184  cals.  C.  H.  B. 

Boiling  Point  of  Zinc.  By  J.  Violle  (Compt.  rend.,  94,  720 — 
722). — The  boiling  point  of  pure  zinc  is  930°,  a  number  which  agrees 
closely  with  that  given  by  13ecquerel,  932'' ;  but  differs  considerably 
from  that  given  by  Deville  and  Troost,  1040°.  The  determination 
was  made  in  an  apparatus  specially  constructed  to  prevent  cooling  by 
radiation,  &c.  C.  H.  B. 

Composition  of  the  Crystals  deposited  on  the  Zincs  in 
Leclanche's  Battery.  By  A.  Longi  {Gazzetta,  1881,  514—516). — 
These  crystals  were  regarded  by  Privvoznik  as  zinc  ammonium  chloride, 
N2H6ZnCl2,  and  by  Divers  as  a  compound  of  zinc  hydroxide  with  sal- 
ammoniac,  Zn(0H)2,NHiCl.  Longi  has  arrived  at  a  very  different 
result.  He  examined  crystals  deposited  on  the  zinc  of  a  Leclanche 
battery  which  had  been  in  action  for  a  year,  and  found  them  to  be 
rhombic  dodecahedrons,  containing  only  0'62  per  cent,  of  zinc.  On 
dissolving  them  in  water,  and  leaving  the  solution  to  evaporato, 
crystals  of  pure  ammonium  chloride  were  obtained,  having  the  usual 
form  of  octohedrons  grouped  in  plumose  tufts.  It  is  remarkable  that 
the  small  quantity  of  zinc  contained  in  the  original  crystals  should 
have  caused  them  to  assume  the  dodecahedral  form,  which  is  never 
found  in  pure  sal-ammoniac  crystallised  from  aqueous  solution,  but  is 
often  observed  by  the  crystals  of  that  salt  in  volcanic  regions,  as  found 
by  Silvestri  in  the  fumaroles  of  Etna,  and  by  others  on  Vesuvius. 

H.  W. 

Further  Notes  on  Actinium  and  on  the  Equivalent  of  Zinc. 
By  T.  L.  Phipsox  (Ghem.  Neivs,  45,  61). — The  oxide  has  not  yet  been 
obtained  free  from  zinc  oxide.  The  purified  zinc  oxide  obtained  in  a 
crystalline  state  from  the  soda-solutions  has  served  for  new  determi- 
nations of  the  equivalent  of  zinc ;  this  appears  to  be  a  whole  number, 
viz.,  32.     A  sulphide  of  actinium  has  been  obtained,  which  is  only 
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slightlj  sensitive  to  the  action  of  light ;  the  darkening  of  the  ordi- 
nary form  of  the  sulphide  is  prevented  by  the  interposition  of  either 
white  or  blue  glass  of  2  mm,  thickness.  H.  B. 

Gallium  Oxychloride.  By  L.  de  Boisbaudkan  (Compt.  rend.,  94, 
695 — 697). — A  specimen  of  hydrated  gallium  chloride,  prepared  in 
1878,  and  enclosed  in  a  sealed  tube,  remained  unaltered  for  some  time, 
but  was  found  in  1881  to  have  changed  to  a  mass  of  small  crystals, 
surrounded  by  a  liquid  which  had  a  strongly  acid  reaction.  The  crys- 
tals are  small  octohedrons  with  truncated  angles,  and  without  action 
on  polarised  light.  They  are  only  slightly  soluble  in  water  or  nitric 
acid,  but  dissolve  slowly  in  hydrochloric  acid,  and  immediately  in 
pota.sh.  Analysis  leads  to  the  formula  GaeOsCIe  +  MHaO,  or 
Ga.2Cl6l2H20  4-  2(Ga203,H20),  a  compound  of  a  molecule  of  a  hydrated 
chloride  corresponding  with  aluminium  chloride,  with  two  molecules 
of  a  hydrated  oxide  corresponding  with  aluminium  monohydrate. 

C.  H.  B. 

Aluminium  Sulphates.  By  S.  TJ.  Pickering  (Ghem.  News,  45, 
121 — 122,  133 — 135,  146 — 147). — Nine  basic  sulphates  of  aluminium 
have  been  described,  and  the  following  research  was  undertaken  with 
the  object  of  proving  the  existence  or  non-existence  of  such  com- 
pounds. Owing  to  the  difficulty  with  which  aluminium  sulphate  is  ob- 
tained free  from  potassium,  it  was  necessary  to  concentrate  a  solution 
of  the  commercial  substance  until  it  partially  crystallises,  and  filter  off 
the  remaining  solution,  which  was  found  to  contain  the  base  and 
acid  in  the  proportion  required  by  the  formula  AI2.3SO4,  and 
only  very  small  traces  of  potassium.  On  washing  the  basic  sulphates 
with  water,  they  undergo  slight  decomposition,  but,  unlike  the  fei'ric 
sulphates,  a  portion  of  the  base  as  well  as  the  acid  is  dissolved  in  the 
ratio  of  about  20  to  80.  Owing  to  the  great  difficulty  attending  the 
drying  of  the  precipitates,  they  were  analysed  in  the  wet  state  with- 
out weighing,  the  ratio  of  alumina  to  sulphuric  anhydride  only  being 
estimated. 

Precipitation  with  Sodium  Carbonate. — When  varying  quantities  of 
aluminium  sulphate  are  treated  with  varying  amounts  of  sodium  car- 
bonate, no  definite  basic  sulphate  is  precipitated.  At  first  the  basicity 
of  the  precipitate  decreases  gradually,  and  afterwards  continues  to  in- 
crease until  it  consists  of  pure  alumina.  The  composition  of  the  precipi- 
tates varies  both  with  the  amount  of  alkali  added  and  the  quantity  of 
water  present.  The  composition  of  the  least  basic  of  the  precipitates  in- 
dicates a  body  varying  between  3Al203,2S03,  65"G9  per  cent.  Al.Oj,  and 
5A1,03,3S03  =  68-02  per  cent.  AI0O3,  or  2Al203,S03  =  71-85  per  cent. 
AI2O3.   .... 

Precipitation  with  Ammonia. — On  adding  increasing  quantities  of 
ammonia  to  aluminium  sulphate,  and  filtei^ng  the  precipitate  after 
standing  a  few  minutes,  the  basicity  of  the  precipitate  increases  with 
the  quantity  of  the  alkali  used,  as  is  seen  by  Nos.  31 — 34  in  the  table. 
If,  however,  the  precipitate  is  filtered  as  soon  as  it  is  formed,  the 
opposite  result  is  obtained  (35 — 36).  The  solvent  action  of  the  alka- 
line solution  on  the  precipitate  is  considerably  diminished  by  in- 
creasing the  amount  of  water  present,  and  in  this  case  results  similar  to 
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those  with  sodium  carbonate  are  obtained ;  at  first  the  basicity  of  the 
precipitate  slightly  diminishes,  remaining  constant  during  the  preci- 
pitation of  45  per  cent,  alumina,  after  which  it  gradually  increases 
ointil  it  consists  of  pure  alumina. 


Table  I, — Precipitation  of  Aluminium  Sulphate  with  Ammonia. 

AI2O3  in  precipitate.  Per  cent.  AI3O] 

Ditto  in   solution,  in  anhTdrous 

taken  =  100.  precipitate. 

31 9  71-324 

32 53  74-44 

33 92  89-939 

34 100  98-835 

35 13-1  76-328 

36 16-4  74- 14 

37 5  71116 

38 21  69-494 

39 21  67-17 

40 24  67-345 

41 22  68-519 

42 7  90-86 

These  results,  therefore,  disprove  Maw's  statement  (Pogg.  Ann.,  11, 
60)  that  a  basic  sulphate  of  the  composition  AljOsjSOs  is  obtained  on 
;adding  an  alkali  to  the  normal  sulphate;  they  do  not  even  tend  to 
show  that  the  precipitates  formed  are  definite  compounds. 

Solution  of  Aluminium  Hydrate  and  Basic  Sulpliate  hy  Normal  Sul- 
pJiate. — On  adding  aluminium  hydroxide  to  boiling  solutions  of  the 
normal  sulphate  varying  in  strength  from  40  to  50  per  cent,  to  1 
per  cent,  until  the  solution  became  cloudy,  the  basicity  of  the  resulting 
solutions  was  found  to  increase  with  the  strength  of  the  sulphate  solu- 
tion, and  in  all  cases  to  exceed  that  of  the  normal  sulphate  (which 
does  not  lose  sulphuric  acid  ©n  boiling  with  water),  the  percentage 
of  AI2O3  being  from  34"83  to  33-532.  Strongly  ignited  alumina  is 
also  dissolved  by  the  boiling  sulphate  solution. 

When  a  solution  of  normal  sulphate  is  treated  with  basic  sulphate 
.containing  QS  per  cent.  AI2O3,  the  resulting  sulphate  contains  52-984 
per  cent.  AI2O3,  considerably  more  basic  than  any  obtained  by  the  use 
.of  the  hydrate,  yet  corresponding  to  no  definite  compound.  On  dilut- 
ing the  solution  with  small  quantities  of  water,  no  precipitate  is 
formed,  but  large  quantities  produce  an  abundant  flocculent  preci- 
(pitate. 

Ignition  of  Ammonium  Alum. — Ammonium  alum  when  heated  loses 
first  its  water,  then  the  ammonium  sulphate,  leaving  anhydrous 
aluminium  sulphate,  which  on  further  heating  in  small  quantities 
until  it  no  longer  loses  weight,  leaves  pure  alumina.  The  heated 
sulphate  continues  to  dissolve  in  water  until  it  contains  about  32  per 
cent.  AI2O3,  after  which  an  insoluble  portion  is  formed,  which  in- 
.creases  with  the  time  of  ignition.  By  partially  decomposing  the 
aluminium  sulphate  obtained  from  the  decomposition  of  ammonium 
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alum,  and  dissolving  the  mass  in  water,  Marguerite  (Compt.  rend.,  90, 
1354)  obtained  rhombohedrons  either  simple  or  terminating  in  four- 
sided  pyramids  of  the  composition  Al203,2S03.  The  author  has  ob- 
tained similar  crystals  which  consist  of  potassium  alum  contained  in 
the  ammonium  alum  as  an  impurity.  No  confirmation  of  Marguerite's 
results  could  be  obtained. 

Aluminium  Sulphate  and  Zinc. — When  aluminium  sulphate  is 
treated  -with  zinc  at  100°,  hydrogen  is  at  first  copiously  evolved,  but 
after  from  2^  to  40  hours  the  reaction  becomes  very  slow,  and  a 
cloudiness  appears,  which  gradually  increases  and  a  precipitate  forms ; 
this,  although  not  very  dissimilar  from  that  obtained  by  Debray 
(Bull.  Soc.  Chim.  [2],  7,  9)  under  similar  circumstances  in  a  platinum 
crucible,  to  which  he  gave  the  formula  SAljOjjSSOa,  yet  it  cannot  be 
considered  as  a  definite  compound,  since  its  basicity  increases  with 
the  dilution  of  the  solution.  The  author's  experiments  were  carried 
out  in  glass  vessels,  but  when  platinum  vessels  are  used,  the  reactions 
appear  to  be  the  same,  but  proceed  more  rapidly,  owing  to  the  couple 
formed  by  the  two  metals. 

By  digesting  aluminium  sulphate  with  zinc  in  the  cold,  Debray 
obtained  a  jelly  which,  when  washed,  was  found  to  contain  62"55 
per  cent.  AljOs.  On  repeating  this  experiment  with  solutions  vary- 
ing from  17 — 3'3  per  cent,  sulphate,  a  jelly  separates  out  in  each  case, 
although  decreasing  in  quantity,  until  below  the  latter  strength  no 
jelly  was  obtained,  but  a  flocculent  white  precipitate.  The  jelly  is 
dissolved  by  solution  of  normal  sulphate,  and  is  decomposed  by  water. 
Hence  Debi-ay's  analysis  must  refer  to  the  decomposed  product.  The' 
analysis  of  the  precipitate  indicates  a  slight  increase  of  basicity  with 
increase  in  the  strength  of  the  solution.  It  is  further  dependent  on 
the  temperature  with  which  it  varies  inversely.  Although  the  amount 
of  AI2O3  (66*339 — 64*625  in  7  experiments)  agrees  fairly  well  with 
that  required  by  the  formula  3Al203,3S03  ^  65*687,  yet  considering 
the  influence  of  the  strength  of  the  solution  and  temperature,  the 
author  refrains  from  assuming  that  the  precipitate  has  a  constant 
composition. 

Decomposition  of  Basic  Sulphates  from  Basic  Solutions. — The  precipi- 
tates deposited  from  solutions  of  basic  sulphates  have  no  definite  com- 
position, and  the  crystals  containing  49*86  per  cent.  AI2O3,  obtained 
by  Rammelsberg  (Fogg.  Ann.,  43,  583),  on  keeping  a  basic  solution 
of  aluminium  sulphate  for  several  years,  the  author  attributes  to  the 
presence  of  normal  sulphate,  since  microscopic  examination  of  the 
precipitates  obtained  by  the  author  revealed  no  indication  of  crystal- 
line structure. 

Basic  Solutions  Diluted  with  Water. — On  treating  normal  sulphate 
solutions  with  zinc,  and  diluting  the  clear  solution  until  precipitates 
are  formed,  these  precipitates  increase  in  basicity  with  the  quantity  of 
zinc  used,  and  consequently  with  the  basicity  of  the  solution.  All 
attempts  to  prepare  an  acid  aluminium  sulphate  were  unsuccessful. 

These  results,  considered  as  a  whole,  show  that  the  so-called  basic 
sulphates  of  aluminium  have  no  definite  composition,  and  that  their 
composition  varies  continually  with  a  variation  in  the  physical  condi^ 
tions  under  which  they  are  produced.  L.  T.  O'S. 
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Atomic  Weight  of  Glucinum  £i8  determined  by  its  Physio- 
logical Action.  By  G.  Blake  (Chem.  Neivs,  45,  111). — In  spite  of 
the  many  experiments  that  have  been  made  to  determine  tlie  atomic- 
weight  of  glucinum,  its  true  position  among  the  elements  is  still  un- 
decided, as  is  shown  by  the  conflicting  views  of  a  number  of  eminent 
chemists. 

As  the  physical  properties  of  the  metal  and  its  compounds  have  not 
so  far  furni.shed  data  to  determine  its  true  position  amongst  the  ele- 
ments, the  author  thinks  the  evidence  derived  from  the  physiological 
action  of  its  salts  may  be  of  use  in  deciding  this  question.  In  1840 
he  published  the  fact  that  the  physiological  action  of  inorganic 
substances  when  introduced  directly  into  the  blood  of  living  animals, 
was  determined  by  their  isomorphous  relations,  all  ^he  substances  in 
the  same  isomorphous  group  causing  analogous  physiological  reactions. 
In  1870,  it  was  shown  that  amongst  the  compounds  of  the  more 
purely  metallic  elements  in  the  same  isomorphous  group,  the  intensity 
of  physiological  action  was  determined  by  the  atomic  weight,  the 
higher  the  atomic  weight  of  an  element  in  the  different  isomorphous 
groups,  the  smaller  the  quantity  required  to  cause  the  same  amount 
of  physiological  action.  Applying  these  facts  to  the  determination  of 
the  position  of  glucinum  as  a  member  of  the  magnesium  or  of  the 
aluminium  group  of  metals,  it  has  to  be  ascertained  whether  its  salts,, 
when  introduced  directly  into  the  blood  of  living  animals,  give  rise  to 
physiological  reactions  analogous  to  those  characterising  the  salts  of 
the  magnesium  group,  or  such  as  are  produced  by  introducing  the 
salts  of  alumina  and  ferric  oxide,  and  whether  the  quantity  required 
to  produce  these  reactions  is  in  proportion  to  the  atomic  weight  of  the 
substance,  considered  as  a  member  of  one  or  other  of  these  isomor- 
phous  groups.  The  author  found  that  the  effects  produced  by 
the  introduction  of  the  salts  of  glucinum  into  the  blood  are  the 
same  as  those  caused  by  the  salts  of  alumina  and  ferric  oxide,  and  are 
strikingly  different  from  the  physiological  reactions  caused  by  the  salts 
of  the  magnesium  group.  Again,  the  quantity  required  to  produce 
these  reactions  agrees  perfectly  with  its  atomic  weight  as  a  member  of 
the  aluminium  group.  After  performing  some  hundreds  of  experi- 
ments in  ascertaining  the  physiological  action  of  compounds  of"  more 
than  forty  of  the  elements,  the  author  considers  the  evidence  furnished 
by  the  physiological  action  of  the  salts  of  glucinum  to  be  decisive  as 
to  its  position  as  a  member  of  the  aluminium  group  of  metals. 

D.  B. 

Molybdenum  Dioxide.  By  F.  Munro  and  R.  R.  Panehianco 
{Qazzetta,  1881,  501 — 506). — To  obtain  measurable  crystals  of  this 
oxide,  the  authors  heated  14*4  g.  molybdic  trioxide  with  14  g.  dry 
potassium  carbonate  and  7  g.  boric  oxide,  these  numbers  being  in  tht; 
proportion  K.O  :  M0O3  :  B3O3.  The  heat  is  kept  up  for  three  or  four 
hours.  The  crucible  is  left  to  cool  in  the  furnace,  and  the  crystals 
disseminated  through  the  fused  mass  are  separated  by  washing  it  suc- 
cessively with  ammonia,  water,  hydrochloric  acid,  and  tinally  with 
water  again.  A  strong  heat  is  required,  as  at  low  temperatures  only 
a  few  crystals   are  obtained  in  the  midst  of  a  reddish  fused  mass- 
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resembling  ferric  oxide,  and  apparently  consisting  of  the  hydrated 
dioxide. 

The  crystals,  which  are  from  1  to  3  mm.  long  and  0*05  to  0'25  ram. 
thick,  belong  to  the  diraetric  or  quadratic  system,  having  the  axes 
a  :  c  =  1 :  05774.  Observed  combinations  coP.P;  cxjP.Pco  ;  goP.P.^P^; 
ooP.^^P^.PcxD.P ;  and  others  of  greater  complexity.  The  crystals  are 
opaque  even  in  the  thinnest  laminaa ;  they  have  a  metallic  to  adaman- 
tine lustre,  copper-i-ed  to  lead-grey  colour,  and  sp,  gr.  =  6'4:4:  at  16°. 

Molybdenum  dioxide  is  a  member  of  the  isomorphous  group  includ- 
ing the  dioxides  of  tin,  titanium,  zirconium,  and  ruthenium.  100  parts 
of  it  yield,  by  oxidation,  on  the  average,  112"44  parts  M0O3,  a  result 
which  the  authors  regard  as  showing  that  the  atomic  weight  of 
molybdenum  is  96  and  not  92.  H.  W. 

Silicomolybdic  Acid.  By  F.  Parmbntiee  (Compt.  rend.,  94,  213 
— 215). — The  author  has  succeeded  in  isolating  silicomolybdic  acid,  in 
the  form  of  large  and  brilliant  yellow  transparent  crystals.  In  colour, 
•crystalline  form,  and  the  mode  of  preparation  of  some  of  its  salts,  this 
substance  is  analogous  to  phosphomolybdic  acid.  Both  these  acids 
precipitate  salts  of  thallium,  mercurous  salts,  alkaloids,  and  com- 
pound ammonias.  They  also  precipitate  salts  of  rubidium  and  ca3sium, 
and  silicomolybdic  acid  is  the  most  sensitive  test  for  these  elements  in 
the  presence  of  other  alkali-metals.  The  formula  for  this  acid  is 
SiO..,12Mo03  +  13HoO,  corresponding  with  that  of  Marignac's  silico- 
tungstic  acid.  R.  R. 

Action  of  Arsenic  and  Phosphoric  Acids  on  the  Sodium 
Salts  of  Tungstic  Acid.  By  J.  Lefort  {Compt.  rend.,  92,  1461 — 
1463). — A  white  semi-solid,  amorphous,  and  very  soluble  precipitate, 
having  the  composition  As2O5,3WO3,3Na2O,20H2O,  is  obtained  when  a 
very  concentrated  cold  solution  of  one  part  of  arsenic  acid  is  mixed 
with  a  similar  solution  of  four  parts  of  neutral  sodium  tungstate.  If, 
however,  one  part  of  arsenic  acid  be  mixed  with  two  parts  of  sodium 
ditungstate,  and  the  solution  evaporated,  a  new  metatungstic  acid  is 
obtained,  crystallising  with  7  mols.  H2O,  in  very  fine  yellow  leaflets. 
To  this  acid,  the  name  metaluteotungstir.  acid  is  given ;  it  is  also 
obtained  if  phosphoric  acid  is  used  instead  of  arsenic  acid.  The 
tungstic  acid  was  determined  by  precipitation  with  acid  quinine  acetate 
and  ignition  of  the  precipitate.  T.  C. 

Researches  on  the  Complex  Inorganic  Acids,  By  W.  Gibbs 
{Chem.  News,  45,  29—31,  60—52,  60—6l).—Phospho7n.olybdates.— 
Analytical  methods;  the  phosphoric  and  molybdic  acids  were  pre- 
cipitated together  from  the  boiling  solution  by  mercurous  nitrate  with 
addition  of  mercuric  oxide.  After  burning  the  filter-paper  with  due 
precaution,  a  known  quantity  of  normal  sodium  tungstate  is  added, 
and  the  mixture  gradually  raised  to  fusion.  The  sum  of  the  two 
oxides  is  thus  found  ;  the  phosphoric  acid  is  afterwards  determined,  and 
the  molybdic  acid  found  by  difference.  If  the  phosphoric  acid  be  pre- 
cipitated with  magnesia  mixtui-e  and  reprecipitated,  there  remains  a 
mean  error  of  0'65  per  cent,  of  the  phosphoric  acid  estimated.     The 
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precipitated  double  phosphate  may  be  better  purified  by  solution  in 
hot  dilute  acid,  and  reprecipitation  with  ammonium  sulphide,  the  pre- 
cipitate being  then  boiled  once  or  twice  with  more  ammonium  sulphide. 
For  the  estimation  of  water,  it  is  often  necessary  to  add  sodium  tung- 
state  to  prevent  volatilisation  of  molybdic  acid. 

Tweiittj-fvur  Atom  Series. — Precautions  to  be  observed  in  preparing 
the  odohedral  hydrated  acid  are  given.  The  analyses  of  this  body  gave 
the  lutio  24MoO:„P305  with  62H2O ;  but  considering  previous  analyses 
by  Finkener  and  Debray,  the  syrupy  nature  of  the  mother-liquor,  and 
the  constitution  of  phosphotungstic  acid,  the  author  holds  it  to  contain 
1  mol.  water  less.  The  ammoniun  salt,  according  to  Finkener,  con- 
tains always  24Mo03,P20s,  with  varying  percentages  of  water  and 
ammonia  ;  an  analysis  of  such  a  compound  is  given ;  but  there  is  also 
evidence  that,  as  in  the  case  of  the  phosphotungstates,  there  are  series 
of  phosphomolybdates  in  which  the  ratio  of  the  molybdic  to  the  phos- 
phoric oxide  is  as  20  :  1,  as  22  :  1,  and  as  24  :  1.  Attempts  were  made 
to  obtain  well-de6ned  salts  with  the  cobaltamines,  but  only  one 
crystalline  salt  was  obtained,  viz.,  by  adding  croceocobalt  chloride  to 
an  acid  solution  of  7  :  3  ammonium  molybdate  and  sodium  phosphate. 
Its  analysis  gave  the  formula  24Mo03,Pj04,CcO,2H20  +  21  Aq,  where 
CcO  =  Co,(NH,)s(N0,)40. 

The  potassium  salt  prepared  similarly  to  the  ammonium  salt  gave  the 
formula  24Mo03,P,05,2K,0,H,0  +  3Aq. 

The  twenty-two  atom  series  has  been  partially  examined  by  Ramraels- 
berg,  but  not  with  very  satisfactory  results.  Two  analyses  are  given  of  the 
ammonium  salt,  which  both  give  the  formula  22Mo03,P205,3(NH4)jO 
-f  an  undetermined  amount  of  water  of  crystallisation.  An  acid 
potassium  salt  was  prepared  and  found  to  be  22Mo03,P20j,3KjO  + 
22MoO„Po05,2K20,H20  +  21  Aq. 

Twenty  Atom  Series. — The  only  salt  obtained  is  one  of  ammonium, 
resembling  the  previous  ones  in  appearance  and  formation.  Its 
analysis  gave  60MoO3,3P.,O5,8(NH4)2O,H2O  +  llAq,  but  this  cannot 
be  considered  certain.  A  silver  salt,  described  by  Debray  as  belong, 
ing  to  this  series,  was  examined,  but  the  preparation  was  not  homo- 
geneous. 

An  eighteen  atom  series  of  sodium  salts  exists  according  to  Finkener. 

Sixteen  Atom  Series. — In  preparing  the  5'3  atom  ammonium  salt,  a 
white  crystalline  precipitate  was  formed,  giving  on  analysis — 

16Mo03,Po05,3(N"H4)20  +  14Aq.  H.  B. 

Holland's  Process  for  Melting  Iridium.  By  W.  L.  Dudley 
(Chem.  News,  45,  168 — 169). — A  ready  method  of  melting  iridium 
has  been  discovered  by  Holland,  who  brings  a  small  piece  of  the  metal 
to  a  high  temperature  in  a  hessian  crucible,  and  then  quickly  adds  a 
.stick  of  phosphorus,  when,  after  the  fumes  have  cleared  away,  the 
metal  is  found  in  the  molten  state,  having  taken  up  a  certain  amount 
of  phosphorus.  Since  the  presence  of  phosphorus  interferes  with  the 
use  of  the  metal  for  the  manufacture  of  the  so-called  "diamond 
pointed "  pen,  it  is  freed  from  this  element  by  heating  it  several 
times  to  a  very  high  temperature  in  a  bed  of  lime,  contained  in  a 
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hessian  crucible,  allowing  it  each  time  to  remain  in  the  furnace  for 
a  longer  interval  than  during  the  preceding  operation.  According 
to  the  analyses  of  Clarke,  a  sample  of  the  metal  thus  treated  contains 
7*5  per  cent,  of  phosphorus.  The  dephosphorisation  renders  the  metal 
tougher  and  slightly  porous,  but  as  refractory  as  the  original. 

Melted  by  this  method,  the  iridium  is  crystalline  and  harder 
than  the  natural  metal,  being  nearly  as  hard  as  the  ruby ;  it  cuts  glass 
readily,  and  the  hardest  tile  is  unable  to  touch  it.  It  is  of  a  steel-grey 
colour,  is  not  attacked  by  acids,  and  does  not  tarnish.  Natural  grains  of 
iridosmine  are  sometimes  laminated  in  structure.  Violle  (this  Journal, 
Abstr.,  1880,  149)  gives  the  melting  point  of  iridium  as  1950". 

On  substituting  iridium  for  the  carbon  filament  in  the  incandescent 
lamp,  and  using  it  in  the  open  air,  the  durability  of  the  metal  was 
found  to  be  satisfactory  ;  but  a  considerable  increase  in  the  amount  of 
electricity  was  necessary  to  achieve  the  same  result. 

It  has  also  been  tried  in  the  arc  lamp,  when  a  rod  of  iridium  was 
substituted  for  the  negative  carbon  of  the  lamp.  After  burning  for 
half  an  hour  the  metal  was  apparently  unaffected,  and  even  after 
burning  for  70  hours  the  metal  suffered  no  appreciable  loss.  In  this 
case  the  amount  of  electricity  required  is  less  than  for  the  ordinary 
lamp,  and  the  point  of  light  is  always  in  the  same  position,  so 
that  it  can  be  used  with  a  reflector,  and  the  clockwork  can  be  dis- 
pensed with.  The  light  is  very  steady,  since  there  is  no  burning  and 
crumbling  away  of  the  lower  point  as  when  carbon  is  used. 

L.  T.  O'S. 

^ote  on  the  preceding  paper  by  B.  B.  Warder. — The  analogy  between 
the  dephosphorisation  of  iridium  by  the  use  of  a  basic  lining,  and  that 
of  steel  is  pointed  out. 

Fused  iridium  is  used  for  the  points  of  ruling  and  drawing  pens, 
stiles  and  contact  points  for  telegraphic  keys,  and  may  soon  be  used 
in  the  place  of  jewels  for  bearings  in  watches  and  for  magnetic  compass 
bearings.— L.  T.  O'S. 


Mineralogical   Chemistry. 


Hieralite,  a  New  Mineral.  By  A.  Cossa  (Compt.  rend.,  94, 
457— *458). — Near  the  fumaroles  of  the  crater  of  the  island  Vulcano 
(Lipari)  are  found  greyish  stalactiform  concretions  of  a  spongy  texture, 
intersected  by  veins  of  selensulphur,  and  coated  here  and  there  with 
eflBorescences  of  iron  and  ammonium  chlorides.  They  contain  micro- 
scopic plates  of  boric  acid,  and  a  large  number  of  very  small  crystals. 
When  the  concretions  are  treated  with  a  large  quantity  of  water, 
about  three-fourths  dissolve,  and  the  filtered  solution,  which  has  an 
acid  reaction,  immediately  deposits  a  considerable  quantity  of  gela- 
tinous matter.  This  on  drying  is  converted  into  a  mass  of  small 
colourless  monometric   crystals,  the   principal  form  being  the  cube, 
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modified  by  the  faces  of  the  octohedron.  It  is  potassinm  flnosilicate, 
KjSi  Fg.  The  author  obtained  200  grams  of  the  fluosilicate  from  3  kilos. 
«of  the  concretions.  For  this  natural  fluosilicate  he  proposes  the  name 
hieralite,  from  Hiera,  the  Greek  name  for  the  island  Volcano.  Hieralite 
is  associated  in  the  concretions  with  selensulphur,  i-ealgar,  mirabilite, 
glauberite,  boric  acid,  and  potassium,  csesium,  and  rubidium  alums, 
together  with  compounds  of  arsenic,  iron,  thallium,  zinc,  tin,  bismuth, 
lead,  and  copper,  soluble  in  water.  With  the  exception  of  iron,  the 
most  abundant  metal  in  the  aqueous  solution  is  tin,  possibly  in  the 
form  of  an  alkaline  fluostannate.  C.  H.  B. 

Sphenilites  in  Eruptive  Rocks.  By  A.  Michel-Lbvy  (Compt. 
rt'.nd.,  94,  4G4 — 466). — In  the  optical  examination  of  sphernlites,  the 
author  has  employed  a  parallel  quartz  plate,  placed  at  an  angle  of  45* 
between  the  Nicol  prisms,  with  the  following  results: — 

(I.)  Felsite  sphenilites,  with  black  cross  (a),  small  section,  very  regfu- 
lar,  and  finely  radiated,  occurring  in  tertiary  pearlites  and  rhyolites, 
and  in  perraian  pitchstones  and  felsitic  porphyries.  These  are  impreg- 
nated with  colloidal  opal.  The  fibres  behave  as  negative  crystals,  and 
the  spherulites  owe  their  optical  characteristics  to  the  compression  of 
a  colloidal  or  vitreous  substance  ;  (b)  spherulites  of  larger  section 
from  rhyolites,  felsitic  porphyries,  and  pyroraeridcs.  These  are  often 
associated  with  the  preceding  group,  but  the  fibres  are  more  distinct, 
and  often  show  concentric  zones  of  growth.  The  fibres  behave  as 
positive  crystals,  and  are  true  quartz  crystals  ari-auged  radially.  Here 
and  there,  however,  opal  predominates. 

(II.)  Felsitic  sphenilites  icith  globular  quartz.  These  are  confined  to 
a  family  of  acid  rocks,  intermediate  between  felsitic  porphyries  and 
the  micrograuulites.  The  fibres  are  entirely  extinguished  four  times 
during  a  complete  revolution  of  the  Nieols.  The  spherulites  are 
composed  of  a  substance  still  partly  colloidal,  and  when  they  surround 
a  fragment  of  bipyramidal  quartz,  the  extinction  of  the  spherulite  and 
that  of  the  nucleus  takes  place  at  the  same  time. 

(III.)  Felspathic  spherulites.  The  use  of  the  quartz  plate  confirms 
the  author's  previous  supposition  that  the  spherulites  of  the  variolite 
of  the  Durance  are  composed  of  microlites  of  oligoclase,  which  behave 
as  negative  crystals.  C.  H.  B. 

Volcanic  Ash  ejected  from  Etna  on  January  23,  1882.    By 

L.  RicciAUDi  {Gompt.  rend.,  94,  586 — 587). — This  ash  has  a  deep  grey 
colour,  is  magnetic,  and  when  moistened  has  a  strongly  acid  reaction. 
Water  extracts  from  it  chlorides  and  sulphates,  and  acquires  an  acid 
reaction.  It  is  not  completely  decomposed  by  mineral  acids,  and  when 
heated  gives  off  a  large  quantity  of  sulphurous  anhydride.  After  igni- 
tion it  contains  no  chlorine.    The  ash  has  the  following  composition  : — 


NajO  + 

SiOj. 

SO3. 

ALO3. 

FeO. 

CaO. 

MgO. 

CI.       KoO. 

37-82 

20-57 

9-97 

14-05 

11-98 

3-64 

1-02     0-95 

It  also  contains  traces  of  titanium,  chromium,  manganese,  and  phos- 
phoric acid.  Microscopic  examination  shows  that  it  is  composed  of 
jcrystalline  fragments,  mixed  with  entire  crystals  of  felspar,  fragments 
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of  different  coloured  glasses,  and  a  large  quantity  of  magnetite.  It 
would  appear  from  this  that  lavas  exist  in  a  crystalline  condition  in 
the  interior  of  the  volcano,  and  retain  this  condition  when  gradually 
cooled,  bat  acquire  a  superficial  vitreous  structure  if  cooled  rapidly. 

C.  H.  B. 
Mineral  Water  from   Amherst,    British    Burmah.      By   R. 
RoMANis  (Chem.  Neics,  45,  158). 


CaCOj. 

K2CO3. 

NasCOa. 

MgC03. 

CaSiOa. 

per 

million. . 

1092-6 

57-8 

27-0 

23-2 

31-1 

AlgOs  and  Fe^C 

•s- 

Total. 

• 

2-8 

1244-6 

L. 

T.   0'! 

Organic    Chemistry. 


New  Compound  of  Carbon  with  Sulphur  and  Bromine.  By 
C.  Hell  and  F.  Ukech  (Ber.,  15,  273—279). — The  authors  at  the  out- 
set draw  attention  to  the  unsatisfactory  results  obtained  in  investi- 
gations on  the  action  of  bromine  on  carbon  bisulphide.  On  allowing  a 
mixture  of  carbon  bisulphide  and  bromine  in  the  molecular  proportion 
CS2  :  2Br2  to  stand  for  a  day,  and  then  subjecting  the  mixture  to  a 
slow  distillation  slightly  below  100°,  an  oily  residue  is  obtained,  which 
does  not  solidify  in  the  absence  of  moisture.  But  on  the  addition  of 
water,  or  preferably  of  aqueous  alcohol,  colourless  prismatic  crystals 
separate  out  of  composition  C2S3Br6.  This  compound,  which  the 
authors  name  carhotrithiohexhromide,  melts  at  126°,  and  decomposes 
at  higher  temperatui'es,  with  evolution  of  brownish-red  vapours  (sulphur 
bromide  ?)  ;  it  is  appreciably  volatile  at  ordinary  temperatures,  and  on 
slightly  warming  evolves  a  peculiar  odour. 

It  is  insoluble  in  water,  alcohol,  and  ether,  easily  soluble  in  carbon 
bisulphide  and  bromine.  By  heating  with  concentrated  soda  or  baryta 
solution,  it  is  decomposed,  probably  thus :  CjSaBre  +  12NaOH  = 
2Na2C03  +  Na^Ss  +  6NaBr  -|-  6H2O ;  with  excess  of  lead  oxide  in 
presence  of  air,  it  undergoes  the  reaction  CsSsBre  +  8PbO  -(-02  = 
2PbC03  -h  3PbBr2  -j-  2PbS  -f  PhSO*.  The  authors  conjecture  that 
the  first  product  of  the  action  of  bromine  on  carbon  bisulphide  is  carbo- 
dithiotetrabromide,  CS2Br4,  which  they  were  unable  to  isolate  in  the 
pure  state ;  it  is  probable  that  this  compound  would  readily  give  up 
sulphur  bromide,  and  yield  carbotrithiohexabromide,  thus  : — 2CS2Br4  — 
SBr2  =  CzS^Bre.  The  authors  also  suggest  several  constitutional 
formulae  for  this  substance,  but  consider  the  formula  BrsC.S.S.S.CBrs 
as  the  most  probable.  V.  H,  V. 

Crystallised  Anhydrous  Grape-sugar.  By  A.  Behr  {Gliem. 
News,  45,  179). — By  introducing  some  anhydrous  crystals  of  grape- 
suo-ar  into  a  concentrated  aqueous  solution  of  that  substance,   the 
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author  obtained  large  quantities  of  crystallised  anhydrous  grape-sugar, 
which  hitherto  has  been  obtained  only  from  the  alcoholic  solution.  In 
order  to  obtain  the  crystals  readily,  the  solution  should  contain  some 
12  to  15  per  cent,  water,  and  should  cool  slowly,  the  temperature  not 
falling  lower  than  30"  C. 

By  keeping  concentrated  solutions  of  grape-sugar  at  80°  for  some 
time,  the  anhydrous  compound  may  be  crystallised,  without  the  intro- 
duction of  other  crystals.  The  crystals  thus  obtained  dried  at  30 — 40^^, 
contain  02  per  cent,  moisture,  estimated  at  130°;  they  are  neutral, 
and  melt  at  141 — 145°,  and  show  bi-rotation.  3268  gi^ams  of  the 
grape-sugar,  dissolved  in  cold  water  and  examined  immediately,  gave 
202 — 204°  on  the  scale  of  a  Ventzke-Soleil  instrument,  and  on  standing 
24  hours  101 — 102°.  According  to  Landolt  it  should  show  100°,  but 
this  figure  is  calculated  from  an  assumed  specific  rotation  [ajo  =  53*0, 
which  is  only  correct  for  solutions  containing  10  grams  sugar  per 
100  cm.  solution,  but  for  solutions  containing  32"68  grams  per  100  cm. 
[ajo  =  32"57,  according  to  Tollens,  from  which  32'G8  should  show 
lOri  on  the  scale,  whilst  actual  determinations  for  mono-rotation  gave 
101—102. 

Since  anhydrous  grape-sugar  crystalli.ses  in  prisms,  which  form  loose 
aggregations,  its  crystallisation  in  the  anhydrous  state  from  aqueous 
solutions  affords  a  ready  method  of  separating  it  from  the  impurities 
formed  by  the  action  of  the  sulphuric  acid  on  the  sugar  in  its  prepara- 
tion from  starch.  L.  T.  OS. 

Specific  Rotation  of  Maltose.  By  E.  Sandwik  (Zeits.  f.  Physiol. 
Chem.,  5,  427 — 430). — These  investigations  were  made  with  a  very 
pure  specimen,  prepared  by  v.  Mering,  and  solutions  of  various  degrees 
of  concentration  were  employed.  As  the  mean  of  a  series  of  examina- 
tions, the  results  of  whicli  agreed  very  closely,  the  author  obtained 
+  150  as  the  rotation,  the  same  as  that  found  by  O'Sullivan.  Dilu- 
tion and  rise  of  temperature  did  not  appear  to  affect  the  rotation ;  on 
the  other  hand  it  was  found  to  be  less  in  freshly  prepared  solutions, 
and  did  not  become  normal  for  some  hours.  W.  N. 

Galactin.  By  A.  Muntz  (Compt.  renrZ.,  94, 453 — 455). — Powdered 
lucerne  seeds  are  treated  with  water  containing  a  little  normal  lead 
acetate,  and  the  solution  thus  obtained  is  mixed  with  a  slight  excess  of 
oxalic  acid,  to  precipitate  the  lead  and  dissolved  lime.  The  liquid  is 
filtered,  and  the  filtrate  mixed  with  1-^  vols,  of  alcohol  of  92°,  when  a 
white  precipitate  is  obtained,  which  is  washed  with  dilute  alcohol, 
redissolved  in  water,  and  reprecipitated  by  addition  of  alcohol.  When 
dried  by  exposure  to  air,  it  forms  white  translucent  round  masses, 
which  contain  small  quantities  of  mineral  matter.  They  swell  up  in 
water,  and  dissolve  slowly,  like  gum  arabic,  forming  a  sticky  but 
limpid  solution,  which  is  precipitated  by  basic  but  not  by  normal 
lead  acetate,  and  behaves  generally  with  metallic  compounds  like  a 
solution  of  gum  arabic.  The  substance  has  the  composition  CeHmOj ; 
has  a  dextrorotatory  power  for  the  ray  D  of  -f-  846°,  and  when 
treated  with  nitric  acid  yields  large  quantities  of  mucic  acid.  When 
treated  with  vei-y  dilute  mineral  acids  at  100°,  it  is  slowly  converted 
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into  a  non-crystalHsable  su^r,  and  a  sugar  which  forms  hard  brilliant 
crystals,  and  is  identical  with  the  a-galactose  obtained  by  Fudakowsky 
from  milk-sugar.  In  consequence  of  this  decomposition,  tlie  author 
proposes  for  the  white  compound  the  name  qalactin.  This  gum  is 
widely  diffused  in  the  vegetable  kingdom,  and  is  especially  abundant 
in  the  seeds  of  leguminous  plants,  particularly  in  those  which  do  not 
contain  starch.  It  is  digested  by  animals,  but  could  not  be  inverted 
by  the  action  of  saliva  or  pancreatic  juice.  It  is  possibly  the  source 
of  the  sugar  in  the  milk  of  herbivora.  C.  H.  B. 

The  Mucin  of  Helix  Pomatia  and  a  New  Carbohydrate 
(Achrooglycogen)  from  the  same.  By  H.  A.  Landwehr  (Zeitschr. 
f.  Physiol.  Ghem.,  6,  74—78). — According  to  the  author,  when  the 
mucin  of  Helix  pomatia  is  treated  with  1  per  cent,  sulphuric  acid,  it 
yields  gi'ape-sugar,  whereas  mucin  from  other  soui'ces  yields  only  a 
I'educing  substance.  The  grape-sugar  cannot  be  derived  from  gl3^cogen, 
since  the  iodine  reaction  fails  entirely  in  the  freshly  expressed  secretion, 
and  in  the  mucin  prepared  from  it.  The  author,  howevei*,  succeeded 
in  obtaining  a  carbohydrate,  for  which  he  proposes  the  name 
''  achrooglycogen."  In  order  to  prepare  it,  he  directs  that  the  mucin 
obtained  from  the  snails  shall  be  treated  with  5  to  10  per  cent,  caustic 
potash,  and  the  prote'ids  separated  by  Briicke's  solution  (potassio- 
mercuric  iodide),  the  solution  filtered,  and  the  filtrate  precipitated  by 
ulcohol.  The  material  thus  obtained,  after  being  washed  with  absolute 
alcohol  and  dried,  is  an  amorphous,  white,  tasteless  powder,  readily 
soluble  in  water.  The  solution  is  strongly  opalescent,  gives  no  iodine 
reaction,  and  does  not  reduce  an  alkaline  copper  solution.  By  boiling 
with  acids  or  by  digestion  with  saliva  or  diastase,  the  substance  is 
converted  into  dextrin  and  grape-sugar.  W.  N. 

Vasculose.  By  E.  Fr^my  and  Urbain  (Compt.  rend.,  94,  108 — 
112). —  Vasculose  may  be  obtained  from  almost  any  vegetable  tissue, 
but  elder-pith  is  preferred  as  yielding  it  in  a  pure  state.  The  pith 
is  first  treated  with  neutral  solvents  and  with  dilute  alkaline  solutions, 
and  then  boiled  with  weak  hydrochloric  acid,  by  which  the  paracellu- 
lose  is  converted  into  cellulose  ;  it  is  subsequently  thoroughly  exhausted 
with  the  aminonio-cupric  reagent.  The  residue  is  vasculose,  which  has  a 
slightly  yellow  colour,  and  preserves  the  form  of  the  original  tissue, 
although  the  latter  may  have  lost  half  its  substance  by  the  removal  of 
celluloid  matters. 

Vasculose  is  insoluble  in  all  neutral  liquids,  is  not  changed  by  boil- 
ing with  dilute  sulphuric,  hydrochloric,  or  phosphoric  acid,  or  by  boil- 
'  ing,  in  alkaline  solutions ;  but  it  is  rapidly  acted  on  by  oxidising 
agents,  the  products  being  a  series  of  resinous  acids,  of  which  those 
first  formed  are  almost  insoluble  in  alcohol,  whilst  the  last  formed  dis- 
solve in  that  liquid  and  also  in  ether.  The  prolonged  action  of  atmo- 
spheric oxygen  appears  also  to  convert  vasculose  into  resinous  acids, 
soluble  in  alkalis,  and  this  explains  the  decay  of  certain  woods  on 
exposure  to  the  weather.  Vasculose  is  rapidly  changed  when  heated 
under  pressure  with  alkaline  solutions  at  about  130°  ;  by  fusion  with 
potash,  it  is  immediately  transformed  into  ulmic  acid.     This  is  the 
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■source  of  the  nimic  acid  produced  in  the  same  treatment  of  wood,  the 
•cellulose  being  converted  into  acetic  and  oxalic  acids.  In  the  distil- 
lation of  wood,  it  is  more  particularly  the  vasculose  which  yields  the 
methyl  alcohol  and  the  acetic  acid.  The  composition  of  yascolose  is 
represented  by  the  formula  C36H20O1J. 

Vasculose  is  the  substance  by  which  the  cells  and  fibres  of  vegetable 
tissues  are  united,  and  it  sometimes  also  forms  continuous  transparent 
membranes.  The  hardness  of  woody  tissue  depends  on  the  proportion 
of  vasculose  contained  in  it ;  for  instance,  the  wood  of  the  poplar  con- 
tains only  18  per  cent,  of  vasculose,  whilst  ebony  has  35  percent., 
iron-wood  40  per  cent.,  and  the  endocarps  of  nuts  60  per  cent.  Fibres, 
such  as  hemp  and  flax,  are  connected  by  layers  of  vasculose,  the 
greater  or  less  thickness  of  which  affects  the  processes  of  retting  and 
bleaching ;  and  as  this  vasculose  may  be  removed  by  suitable  reagents 
without  injury  to  the  strength  of  the  fibres,  a  certain  chemical  treat- 
ment according  to  the  foregoing  indications,  may  afterwards  be  found 
of  high  utility  in  industrial  operations.  R.  R. 

Tertiary  Amines :  Influence  of  Heat  on  Allyltriethylam- 
monium  Bromide.  By  E.  Rkboul  (Compt.  rend.,  92,  1464—1466). 
— The  quarternary  ammonium  bromides  do  not  split  up  directly  on 
dry  distillation  into  alkyl  bromide  and  tertiary  amine  bases,  but  give 
a  series  of  other  products  in  addition.  Thus  allyltriethylammonium 
bromide,  under  these  circumstances,  gives  not  only  allyl  bromide  and 
triethylamine,  which  recombine  almost  wholly  on  cooling,  but  also 
•ethylene,  ethyl  bromide,  allyl  tribromide,  diethylamine,  and  a  primary 
base,  probably  allylamine.  The  same  products,  together  with  ethyl 
allyl  ether,  are  likewise  obtained  when  the  same  bromide  is  distilled 
with  potash.  T.  C. 

Normal  Butaldehyde-ammonia  and  Normal  Amidovaleric 
Acid.  By  A.  Lii'P  (Annalen,  211,  354 — 365). — When  a  mixture  of 
ammonia  and  normal  butaldehyde  is  exposed  to  a  temperature  of  zero, 
rhombic  pyramids  of  butaldehyde-ammonia,  containing  3^  mols  HjO, 
are  deposited.  The  crystals  melt  at  30°  ;  at  a  temperature  above  4° 
they  slowly  undergo  spontaneous  decomposition. 

The  normal  amidovaleric  acid  obtained  by  the  addition  of  strong 
hydrochloric  acid  to  the  product  of  the  action  of  hydrocyanic  acid  on 
butaldehyde-ammonia  is  deposited  from  alcohol  in  plates,  and  from  an 
aqueous  solution  in  needles.  When  cautiously  heated,  the  crystals 
sublime  without  melting,  but  decompose  when  suddenly  heated.  The 
Acid  has  a  sweet  taste. 

The  hydrochloride  forms  glistening  transparent  prisms,  soluble  in 
water  and  alcohol.  The  crystals  deliquesce  on  exposure  to  moisture. 
The  platinochloride,  (C5H,2N0^2Cl)2,PtCl4,  crystallises  in  yellowish-red 
deliquescent  prisms,  soluble  in  water  and  alcohol. 

The  nitrate  forms  flat  needles  or  plates,  which  are  sparingly  soluble 
in  alcohol,  but  dissolve  freely  in  water. 

The  salphate  has  only  been  obtained  in  the  form  of  a  syrup. 

Copper  normal  amidovalerate,  (C5HioNO-j)2Cu,  is  a  pale  blue  crystal- 
line salt,  sparingly  soluble  in  water. 

VOL.    XLII,  3   b 
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Silver  amidovalerate,  C5HioN02Ag,  crystallises  in  microscopic 
prisms,  sparingly  soluble. 

From  the  above  description  of  the  properties  of  this  acid  it  is  obvious 
that  the  amidovaleric  acid  discovered  by  Gorup-Besanez  (Annalev, 
98,  1)  is  not  the  normal  acid.  W.  C.  W. 

New  Combinations  of  Aldehydes  with  Phosphonium  Iodide. 
By  J.  DE  GiRARD  (Covipt.  rend.,  94,  215 — 217). — By  the  direct  action 
of  valeraldehyde  on  phosphonium  iodide,  the  author  has  obtained  a 
compound  having  the  composition  (C5HioO)4,PH4l.  Propionic,  salicylic, 
and  benzoic  aldehydes  gave  analogous  compounds.  R,  li. 

Presence  of  Furfural  in  Fermented  Liquids.  By  K.  Forsteb 
Ber.,  15,  322 — 324). — In  order  to  investigate  Jorissen's  reaction,  and 
to  decide  the  question  whether  the  presence  of  fusel  oil  and  other  pro- 
ducts is  dependent  on  the  pi'ocess  of  fermentation,  or  is  caused  by 
some  other  change,  the  author  has  examined  the  distillates  of  fer- 
mented candy-sugar,  starch-sugar,  malt-liquors,  and  unadulterated 
wine.  It  is  invariably  found  that  these  distillates  contain  fur- 
fural, the  presence  of  which  can  be  ascertained  by  extraction  with 
chloroform,  evaporating,  taking  up  the  residue  with  alcohol,  and  then 
testing  with  aniline  and  hydrochloric  acid.  In  conclusion,  the  author 
remarks  that  the  detection  of  amyl  alcohol,  based  on  Jorissen's  reaction, 
is  erroneous ;  that  there  is  no  satisfactory  method  for  the  quantitative 
estimation  of  small  quantities  of  amyl  alcohol  in  fermented  liquids, 
and  that  all  suspicion  against  the  use  of  starch- sugar,  based  upon  the 
supposed  formation  of  a  large  proportion  of  fusel  oil,  must  be 
attributed  to  incorrect  experimental  results.  V.  H.  Y. 

Nitro-acids  derived  from  Ketones.  By  G.  Chancel  (Gompt. 
rend.,  94,  399 — 403). — The  author  has  continued  his  investigations  of 
the  acids  formed  by  the  action  of  nitric  acid  on  ketones  (Cnvijyt.  rend., 
87,  1405).  Amijl -nitrous  acid,  C4H9.C(N 02)22,  obtained  by  the  action 
of  nitric  acid  on  normal  hexyl  ketone,  is  a  colourless  oily  liquid, 
heavier  than  water,  and  converted  by  reducing  agents  into  normal 
valeric  acid.  The  potassium  salt  forms  yellow  greasy-looking  plates, 
which  are  only  wetted  with  diflBculty.  It  readily  forms  supersaturated 
solutions.  The  silver  salt  resembles  the  potassium  compound,  but 
is  less  soluble.  It  is  not  sensibly  altered  by  exposure  to  light.  Buhjl' 
nitrous  acid,  C3H7.C(N02)2H,  prepared  by  the  action  of  nitric  acid  on 
the  more  volatile  portion  of  the  crude  hexyl  ketone  obtained  from  fer- 
mentation caproic  acid,  is  a  colourless  oily  liquid,  heavier  than  water, 
and  is  converted  into  normal  butyric  acid  by  reducing  agents.  Its  for- 
mation in  this  manner  indicates  the  presence  of  orthovaleric  acid  in 
the  caproic  acid  produced  by  fermentation.  The  potassium  salt  forms 
yellow  prisms,  and  the  silver  salt  also  crystallises  easily.  Hexyl-nitrous 
acid,  C3Hii.C(N02  2H,  is  formed,  together  with  caproic  and  acetic 
acids,  by  the  action  of  nitric  acid  on  hexyl  methyl  ketone.  It  is  a 
colourless  oily  liquid,  heavier  than  water,  and  converted  into  normal 
caproic  acid  by  reducing  agents.  Its  formation  by  this  reaction  affords 
further  proof  of  the  fact  that  when  a  mixed  ketone  is  treated  with 
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nitric  acid,  the  nitroxyl  groups  unite  with  the  highest  alcoholic 
radicle. 

The  formation  of  these  acids  is  therefore  characteristic  of  ketones 
containing  normal  alcohol-radicles.  Ketones  containing  iso-priinary 
radicles,  however,  behave  differently.  For  example,  isopentyl  ketone 
yields  elhijl -nitrous  acid  when  treated  with  nitric  acid,  and  isobutyl 
ketone  behaves  in  a  similar  manner.  The  reaction  thus  distinguishes 
between  normal  and  iso-primary  alcohols,  and  may  also,  in  certain  cases, 
give  de6nite  indications  as  to  the  constitation  of  the  acid.^  and  nlcoholp. 

C.  H.  B. 

Action  of  Potassium  Cyanide  on  Potassium  Trichloracetate. 
By  E.  BoiJRGOiN  (Contpt.  remJ.,  94,  448 — 449). — In  order,  if  pos.sible, 
to  obtain  the  compound  CsH40b(  =  CjH«Oj  +  SCOa),  50  grams  trichlor- 
acetic acid  were  dissolved  in  thrice  their  weight  of  water,  neutralised 
with  potassium  hydrogen  carbonate,  and  heated  to  about  75 — 85°  with 
100  grams  powdered  potassium  cyanide.  The  products  of  the  reaction 
are  carbonic  anhydride,  hydrocyanic  acid,  chloroform,  and  potassium 
carbonate  and  chloride,  together  with  a  black  substance,  soluble  in 
water,  slightly  soluble  in  alcohol,  insoluble  in  ether.  No  new  organic 
acid  is  formed.  In  this  reaction  tlio  potassium  cyanide  acts  like  an 
alkali,  thus  :  KC0CI3O2  +  KHO  =  KjCOj  +  CHCI,.  The  same  results 
are  obtained  when  the  trichloracetic  acid  is  only  half  neutralised. 

When  free  trichloracetic  acid  is  treated  directly  with  potassium 
cyanide  at  a  temperature  below  60°,  the  liquid  gradually  darkens, 
without  evolution  of  gas,  chloroform  is  formed,  and  the  .solution,  after 
saturation  with  hydrochloric  acid,  yields  to  ether  a  crystalline  com- 
pound, which  the  author  is  investigating.  C.  H.  B. 

Caproic  Acid  Present  in  Rosin  Oil.  By  W.  Kelbe  and  C. 
Warth  {Ber.,  15,  308 — 312). — One  of  the  authors  has  already  shown 
that  from  the  lower  boiling  fractions  of  rosin  oil  a  number  of  acids  of 
the  general  formula  C„H5„+i.C00H  can  be  extracted  liy  soda,  amongst 
which  are  isobutyric,  caproic,  and  cenanthylic  acids.  In  order  to 
identify  the  caproic  acid,  the  mixed  acids  were  converted  into  ethyl 
salts,  which  were  separated  by  fractional  distillation.  The  ethyl 
caproate  (b.  p.  150 — 155°)  was  saponified,  the  potassium  salt  decom- 
posed by  hydrochloric  acid,  and  the  free  acid  distilled  over.  The 
calcium  salt  crystallises  in  radiating  silky  needles  ;  it  is  less  soluble 
in  hot  than  in  cold  water;  the  potassium  and  i^odium  salts  could  not 
be  obtained  in  a  crystalline  form.  The  silver  salt  separates  from  hot 
water  in  delicate  star-like  needles ;  the  zinc  salt  forms  grouped 
needles  ;  the  copper  salt  a  dark  green  precipitate  ;  the  cadmium  salt  an 
amorphous  viscous  mass  ;  and  the  amide,  colourless  needles  (m.  p.  95"). 
The  acid  itself  is  completely  oxidised  by  alkaline  permanganate  solu- 
tion, at  least  no  intermediate  products  could  be  obtained.  From  these 
properties  it  appears  that  the  caproic  acid  of  rosin  oil  is  methylpropyl- 
acetic  acid,  CHMePr.COOH.  V.  H.  V. 

Action  of  Phosphorus  Pentachloride  on  Ethyl  Acetoacetate. 

By  B.  S.  BuETON  {Amer.  Chem.  J.,  3,  27— 34).— The  first  stage  of 
this  reaction  is  probably  the  formation  of  |S-dichlorobutyric  chloride,. 

S  b  2 
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according  to  the  equation  :— CHs.CO.CHz.COOEt  +  2PCI5  =  2POCI3 
+  EtCl  +  CH3.CCI2.CPI0.COCI.  This  compound  then  loses  hydrogen 
chloride,  the  hydrogen  being  taken  partly  from  the  a-position,  and 
partly  from  the  CHo-group  at  the  end,  and  there  are  formed  simul- 
taneously two  isomeric  chlorocrotonic  chlorides,  thus  : — 

a(CH3.CCl2.CHj.COCl)  =  aHCl  +  6(CH3.CC1 1  CH.COCl) 

+  (a-  &)(CHa :  CCl.CHj.COCl). 

The  product  treated  with  water  gives  the  corresponding  chloro- 
crotonic acids,  and  these  are  converted  by  sodium-amalgam  into 
crotonic  and  isocrotonic  acids, 

CH3.CH  :  CH.COOH  and  CHj :  CH.CH2.COOH. 

The  ethylic  ether  of  methylacetoacetic  acid  treated  in  like  manner 
might  therefore  be  expected  to  yield  two  isomeric  methylcrotonic 
acids,  but  in  fact  it  yields  only  one,  so  that  there  is  a  very  marked 
difference  in  the  action  of  phosphorus  pentachloride  on  the  ethylic 
ether  of  acetoacetic  acid,  and  on  that  of  its  methyl-derivative.  To 
throw  light  on  this  difference,  the  author  examined  the  action  of  the 
pentachloride  on  ethylic  diethylacetoacetate,  CH3.CO.CEt2.COOEt, 
expecting  thereby  to  obtain  a  diethylcrotonic  chloride.  The  action, 
however,  took  place  in  a  different  way,  methyl  chloride  being  evolved, 
and  the  liquid  product,  when  distilled  in  a  current  of  steam,  yielding 
a  colourless  oil,  which,  after  treatment  with  caustic  soda,  washing 
with  water,  drying  over  sulphuric  acid,  and  keeping  in  contact  with 
potassium  carbonate,  was  neutral  to  test-paper,  and  gave  by  analysis 
numbers  leading  to  the  formula  CTHnClOa.  This  body  is  regarded 
by  the  author  as  probably  having  the  constitution  of  a  lactone, 
CHCl.CEt2.CO.     When  treated  with  sodium-amalgam,  it  gives  up  its 

I 0 I 

chlorine,  and  is  converted  into  diethylacetic  acid,  CHEta.COOH, 
together  with  another  product,  the  nature  of  which  has  not  yet  been 
made  out.  H.  W. 

Ethyl  Succinosuccinate,  the  Product  of  the  Action  of  the 
Alkali-metals  on  Ethyl  Succinate.  By  F.  Herrmann  (Annolen, 
211,  306 — 343). — After  referring  to  the  investigations  of  Fehling 
(Ann.,  49,  192),  Geuther  (Jenaische  Zeitschrift  fiir  Medicin,  2,  87), 
Rumpf  and  Remsen  (Ber.,  8,  1409),  on  the  action  of  potassium  or 
sodium  on  ethyl  succinate,  the  author  describes  the  following  method 
for  preparing  dietln/l  succinosuccinate.  80  grams  of  finely  divided 
sodium  are  gradually  added  to  300  grams  of  ethyl  succinate  contained 
in  a  flask,  which  is  closed  by  a  cork  provided  with  a  mercury  valve. 
After  five  or  six  weeks  the  contents  of  the  flask  are  passed  through  a 
sieve  to  remove  the  unaltered  sodium,  the  finely  divided  powder  is 
treated  with  hydrochloric  acid,  and  the  insoluble  residue  is  dissolved 
in  boiling  alcohol,  and  afterwards  recrystallised  from  ether.  Diethyl 
succinosuccinate  forms  pale  green  asymmetric  crystals,  which  exhibit 
blue   fluorescence.     It   is    soluble    in  warm   ether,    benzene,    alcohol, 


ORGANIC  CHEiUSTRY.  713 

petroleum  spirit,  carbon  bisulphide,  glacial  acetic  acid  and  strong  sul- 
phuric acid.  At  the  ordinary  temperature,  it  is  but  sparingly  soluble 
in  any  of  these  menstrua.  The  alcoholic  solution  gives  a  cherry 
coloration  with  ferric  chloride.  The  specific  gravity  of  diethyl  succinO' 
succinate  at  18*^  is  1*4057.    It  melts  at  156°. 

By  the  action  of  potassium  or  sodium  on  a  solution  of  diethyl  suc- 
cinosnccinate  in  benzene,  or  by  the  action  of  alcoholic  potash  or  soda 
on  the  etliereal  .solution,  one  or  two  hydrogen-atoms  are  replaced  by 
potassium  or  sodium,  forming  unstable  white  mono-,  and  red  or  orange 
coloured  dimetallo-compouuds. 

Diethyl  succinosuccinate  is  not  acted  on  by  acetic  anhydride.  It 
dissolves  in  soda-lye,  forming  a  yellow  solution,  which  gradually 
becomes  colourless,  and  deposits  some  of  the  unaltered  diethyl  succino- 
succinate. If  carbonic  anhydride  is  passed  into  the  colourless  alkaline 
liquid,  the  filtrate  on  aciditication  with  acetic  acid  deposits  a  crystal- 
line precipitate  of  monethyl  succinosuccinate.  The  addition  of  hydro- 
chloric acid  to  the  filtrate  from  this  precipitate  throws  down  succino- 
succinic  acid. 

Monethyl  succiiwsiiccinate,  CeHjOo.HCOOEt,  is  deposited  from  an 
ethereal  solution  in  pale  yellow  prisms  sohible  in  alcohol.  It 
melts  at  95",  with  evolution  of  carbonic  anhydride  and  formation  of 
ethyl  succinopropionic  acid.  A  similar  decomposition  takes  place  on 
boiling  this  salt  with  water. 

CHj.CO.CH.COOEt 

Ethyl  succinopropionate,    \  \  is  an  oily  liquid,  soluble 

CHj.CO.CH, 
in  alcohol,  ether,  and  hot  water,  forming  fluorescent  solutions,  which 
have  a  bitter  taste,  and  give  a  violet  coloration  with  ferric  chloride. 
It  cannot  be  distilled  without  decomposition,  except  in  a  current  of 
steam. 

Succhiosucdmc  acid,  C6H60a(COOH)o,  forms  minute  needle-shaped 
crystals,  soluble  in  alcohol.  This  solution  gives  a  violet  coloration 
with  ferric  chloride.  On  dry  distillation,  quinone  tetrahydride,  CsHgOo, 
is  obtained;  this  body  unites  with  bromine,  forming  bromanil. 

Siiccinopropionic  acid,  prepared  by  the  action  of  an  excess  of  alkali 
on  diethyl  succinosuccinate  for  several  days,  was  obtained  in  the  form 
of  a  syrup.  By  using  a  larger  excess  of  alkali  and  allowing  the  reac- 
tion to  go  on  for  14  days,  other  products  are  formed :  the  alkaline 
solution  is  neutralised  with  sulphuric  acid,  gently  evaporated,  and  the 
residue  extracted  with  alcohol.  The  syrup  is  treated  with  water  and 
barium  carbonate,  evaporated  to  dryness,  and  again  treated  with 
alcohol,  which  leaves  a  barium  salt,  CsHgBaOe  +  2H2O,  undissolved. 
The  alcoholic  solution  deposits  colourless  cry.stals  of  the  composition 
2(C6H802)  +  H2O.  The  crystals  are  soluble  in  water.  They  effloresce 
at  110'',  and  melt  at  170°  with  decomposition.  On  dry  distillation  in 
a  current  of  carbonic  anhydride,  quinone  tetrahydride  and  a  resinous 
substance  are  formed.  The  acid  contained  in  the  barium  salt  men- 
tioned above  crystallises  in  colourless  rhombic  plates  (m.  p.  139"), 
soluble  in  water  and  alcohol.  This  acid  forms  crystalline  potassium, 
sodium,  and  ammonium  salts,  insoluble  in  alcohol.  The  silver  salt, 
CeHsAgiOe,  is  amorphous. 
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CH.CO.CH.COOEt\ 

Diethyl  quinonehydrodicarhoxylate,   (probably      ||  |  I, 

CH.GO.CH.COOEt/ 
is  produced  by  the  action  of  bromine  on  a  solution  of  diethyl  succino- 
succinate  in  carbon  bisulphide, 

CfiHeOsCCOOEt),  +  Br^  =  C«HA(COOEt),  +  2HBr. 

The  crude  product  is  dissolved  in  dilute  alkali,  the  solution  neutralised 
with  acetic  acid,  and  the  ethereal  salt  reprecipitated  by  carbonic  acid. 
The  pure  substance  is  deposited  from  an  ethereal  solution  in  I'hombic 
needles,  and  from  ben/ene  in  plates.  The  crystals  have  a  greenish- 
yelloAV  colour,  and  a  blue  fluorescence.  They  melt  at  133°,  and  sub- 
lime without  decomposition.  Diethyl  qui nonehydrodicarboxy late 
resembles  diethyl  succinosuccinate  in  its  solubiHty  in  different  menstrua 
and  also  in  its  potassium  and  sodium  compounds. 

The  solution  of  diethyl  quinonehydrodicarboxylate  in  soda-lye 
slowly  clianges  colour.  After  precipitating  the  unaltered  ethereal  salt 
with  acetic  acid,  barium  chloride  produces  in  the  filtrate  a  crystalline 
precipitate,  (CioH90G)2Ba  +  SH^O,  which  when  decomposed  by  hydro- 
chloric acid  yields  monethyl  quinonehydrodicarboxylate, 

C6HA(C00H).C00Et. 

This  acid  crystallises  in  needles  (m.  p.  184°)  of  a  pale  yellow  colour. 
It  is  soluble  in  ether,  alcohol,  and  in  hot  water.  It  forms  crystalline 
potassium,  sodium,  and  ammonium  salts,  which  are  easily  soluble  in 
water,  yielding  fluorescent  solutions,  from  which  they  are  reprecipi- 
tated on  the  addition  of  concentrated  solutions  of  chlorides,  nitrates, 
sulphates,  or  carbonates, 

Quinonehydrodicarhoxylic  acid,  CsHeOe,  prepared  by  saponifying  the 
mono-  or  di-ethylic  salt,  is  a  crystalline  body  soluble  in  hot  water. 
Ferric  chloride  produces  a  blue  coloration  in  the  aqueous  solution.  On 
rapid  dry  distillation  it  yields  hydroquinol. 

The  following  salts  were  prepared  :  C6H402(COOK)2,  straw  coloured 
needles;  CeHiOoCCOONa)^  +  2H2O,  pale  brown  efflorescent  prisms. 
The  ammonium  salt,  thick  efflorescent  prisms.  CsHiCaOe  +  SHjO,  pale 
yellow  needles.  CgHiBaOo,  flat  needles,  sparingly  soluble  in  hot  water. 
CgHiAgjOe,  insoluble  yellowish-green  crystalline  powder.  The  crys- 
talline acid  potassium  and  sodium  salts,  C6H40i(COOH).COOK,  and 
C6H,0.,(C00H).C00Na  +  2H,0,  are  precipitated  on  addition  of 
acetic  acid  to  solutions  of  the  neutral  salts. 

(C8H506)2('a  +  5H.>0,  pale  brown  needles  ;  (C8H506)2Ba2,  yellowish- 
green  needles.  The  neutral  potassium  and  sodium  salts  give  crystal- 
line precipitates  of  basic  S9lts  on  addition  of  concentrated  solu- 
tions of  caustic  alkalis,  e.g.,  Cf.HiNaaOs  +  2NaOH  +  IOH2O.  Alkaline 
solutions  of  the  acid  reduce  ammoniacal  silver  and  copper  solutions. 

Bromanil  is  formed  from  diethyl  succinosuccinate  by  dissolving  the 
ethereal  salt  in  soda-lye,  neutralising  with  sulphuric  acid  after  14  days, 
and  ti'eating  with  bromine. 

Potassium  nitranilate  is  produced  when  a  solution  of  quinonehydro- 
dicarboxylic  acid  in  faming  nitric  acid  is  poured  into  an  excess  of 
potash.  ^  W,  C.  W. 
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Preparation  of  Lactic  Acid.     By  H.  Kiliani  (JBer.,  15, 136 — 137). 

— In  hopes  of  realising  the  reaction  represented  in  the  equation — 

2CeH,206  +  KOH  =  CeHuOo  +  CsHuOtK, 

Dextrose.  Mannite.  Potassium 

gluconate. 

the  author  tried  the  action  of  strong  alkali  on  dextrose  at  a  low  tem- 
perature, and  found  that  lactic  acid  was  produced  (compare  Nencki 
and  Sieber,  this  vol.,  378).  The  process  is  :  to  10  grams  grape-sugar, 
dissolved  in  an  equal  quantity  of  water,  10  c.c.  of  a  solution  of  potash 
(1  of  KHO  to  IH2O)  are  added :  the  mixture  is  left  some  time  at  35°, 
and  is  finally  digested  at  60°  until  the  liquid  ceases  to  reduce  Fehling's 
solution  (6 — 7  hours),  then  cold  very  concentrated  sulphuric  acid  is 
added  in  quantity  just  sufficient  to  neutralise  the  potash  used.  The 
liquid  is  now  evaporated  down  very  slightly,  and  03  per  cent,  alcohol 
is  added  until  all  the  potassium  sulphate  is  precipitated.  The  filtered 
alcoholic  solution  is  boiled  with  zinc  carbonate,  and  filtered ;  on 
cooling,  a  magma  of  zinc  lactate  separates  out.  In  this  way  27  per 
cent,  pure  lactic  acid  is  obtained  from  the  sugar.  Soda  may  be  used 
in  place  of  potash.  D.  A.  L. 

Decomposition  of  Oxalic  Acid  by  the  Action  of  Aqua  Regia. 

By  A.  LoNGi  (Gazzetta,  1881,  506 — 512). — The  author  describes  a 
number  of  experiments  showing  that  oxalic  acid  is  partially  decom- 
posed by  aqua  regia,  though  not  with  great  facility ;  and  therefore 
recommends  that  when  this  reagent  is  employed  in  the  analysis  of 
<;ompounds  or  mixtui'es  containing  oxalic  acid,  the  estimation  of  that 
acid  should  be  made  on  a  separate  portion  of  the  original  substance. 

H.  W. 

Preparation  of  Succinic  Acid  from  Tartaric  Acid  by  Fer- 
mentation. By  F.  KoNiG  (Ber.,  15,  172 — 173). — In  a  previous 
communication  (Abstr.,  1881,  256)  the  author  points  out  that 
succinic  acid  is  the  chief  product  of  the  fermentation  of  ammonium 
tartrate  under  the  influence  of  putrefaction  bacteria.  The  best  yield 
^20  per  cent.)  is  obtained  by  the  following  process : — To  2  kilos,  of 
tartaric  acid  dissolved  in  water,  neutralised  with  ammonia,  and  made 
up  to  40  litres,  solutions  of  20  grams  of  potassium  phosphate,  10  grams 
magnesium  sulphate,  and  a  few  grams  calcium  chloride  are  added ; 
this  mixture  is  sown  with  20  c.c.  fermenting  ammonium  tartrate 
solution,  and  left  at  25 — 30^  for  6 — 8  weeks  until  all  the  tartaric  acid 
is  gone.  The  liquid  is  evaporated  to  drive  off  the  ammonium  car- 
bonate, clarified  with  albumin,  rendered  alkaline  with  lime,  boiled, 
and  the  calcium  succinate  decomposed  with  sulphuric  acid.  The 
succinic  acid  thus  obtained  is  purified  in  the  usual  way. 

D.  A.  L. 

Formation  of  Sebacic  and  Suberic  Acids  by  the  Distillation 
of  Crude  Fatty  Acids  in  Superheated  Steam.  By  A.  Cahours 
jand  E.  Demarcay  (Compt.  rend.,  94,  610 — 613). — The  product  of  the 
distillation  of  crude  fatty  acids  in  superheated  steam  contains,  in 
.addition  to  paraffins  and  acids  of  the  acetic  series,  sebacic  and  suberic 
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acids,  "which  have  probably  been  derived  from  the  oleic  acid  present  in 
the  crude  fatty  acids.  No  other  homologue  of  succinic  acid  could  be 
detected.  C.  H.  B. 

Bromo-derivatives  of  Suberic  Acid.  By  F.  Gantter  and 
C.  Hell  (Ber.,  15,  142 — 150). — By  the  action  of  bromine  on  suberic 
acid  in  presence  of  phosphorus,  mono-  or  di-bromosuberic  acid,  or  a 
mixture  of  the  two,  is  produced,  according  to  the  quantity  of  bromine 
used.  The  amount  of  phosphorus  present  seems  to  have  no  influence 
on  the  reaction,  for  although  the  reaction  is  accelerated  when  a  large 
quantity  is  used,  the  products  are  the  same  as  with  a  small  quantity. 
The  acids  can  be  separated  from  one  another  by  the  difference 
of  their  solubility  in  water,  the  monobromo-acid  being  easily  soluble 
at  (50 — 70°,  whilst  the  dibromo-derivative  is  only  easily  soluble  in 
boiling  water.  From  the  author's  experiments,  it  is  evident  that,  by 
the  action  of  bromine,  the  suberic  acid  is  first  converted  into  the 
monobromo  substituted  acid,  and  that  this  by  the  further  action  of 
bromine  is  converted  into  the  dibromo-acid.  Monohromosuheric  acid 
separates  from  its  hot  concentrated  aqueous  solution  as  a  heavy  colour- 
less oil;  this  on  being  stirred  with  a  glass  rod,  soon  solidifies  to  a 
crystalline  cake,  which  can  be  easily  crushed  to  a  fine  powder.  It  sepa- 
rates in  crystalline  crusts  from  dilute  solutions.  It  is  insoluble  in 
light  petroleum,  but  soluble  in  alcohol  and  ether,  and  is  deposited 
from  these  solutions  in  hard  crusts,  which  adhere  to  the  walls  of  the 
vessel.  It  melts  at  102 — 103° :  on  heating  more  strongly  it  decom- 
poses, being  partially  carbonised,  and  produces  hydro bromic  acid, 
carbonic  anhydride,  and  suberic  acid,  accompanied  by  a  characteristic 
aromatic  odour.  Boiling  with  alcoholic  potash  removes  hydrobromic 
acid  with  formation  of  a  crystalline  acid  (m.  p.  165 — 170°)  free  from 
bromine,  probably  isomeric  with  xeronic  acid ;  it  is  called  sxiherconic 
add.  By  the  action  of  moist  silver  oxide,  it  yields  a  crystalline  acid 
(m.  p.  137°),  sparingly  soluble  in  cold  water,  probably  either  hydroxy- 
or  ethoxy-suberic  acid.  By  potassium  cyanide,  it  is  converted  finally 
into  suberic  acid.  Dibroniosuberio  acid  crystallises  from  hot  aqueous 
solutions  in  flat,  white,  pointed  prisms  (m.  p.  172 — 173°),  frequently  in 
stellate  clusters ;  solubilities  the  same  as  the  monobromo-acid  as  regards 
other  solvents  than  water.  When  it  is  heated  slightly  above  its  melt- 
ing point,  partial  decomposition  takes  place,  hydrobromic  acid  being 
evolved,  and  a  black-brown  tarry  substance  being  formed,  insoluble  in 
water.  With  alcoholic  potash,  it  gives  a  volatile  oily  acid,  with  a 
repulsive,  rotten  cabbage-like  odour.  With  silver  oxide,  it  produces 
an  easily  soluble  acid,  which  is  difficult  to  crystallise ;  it  is,  however, 
characterised  by  a  soluble,  easily  crystalHsable  calcium  salt ;  this  acid 
is  probably  dihydroxysuberic  acid.  D.  A.  L. 

Terebic  Acid.  By  W.  Roser  (Ber.,  15,  293— 297).— By  the 
action  of  sodium  on  ethyl  terebate,  and  subsequent  treatment  of  the 
sodium  compound  with  the  haloid  ethers,  the  author  had  hoped  to- 
obtain  homologues  of  terebic  acid,  but  the  first  product  of  the  reaction 
consists  of  the  sodium  salt  of  ethyl  hydrogen  teraconate,  which  on 
saponification  yields  teraconic  acid.     On  substituting  sodium  ethylate 
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for  the  metal,  sodium  teraconatc  and  succinate  were  obtained.  Aa 
teraconic  acid  is  closely  allied  to  isocaproic  acid,  is  dibasic,  forms  an 
anhydride,  and  with  hydrobromic  acid  gives  an  acid  of  the  7  series,  it 
probably  has  the  constitutional  formula — 

CMe,  :  C(C00H).CH2.C00H, 

whilst  terebic  acid,  on  account  of  its  near  relation  to  isocaprolactone, 
teraconic  and  succinic  acids,  has  the  probable  constitution — 


CMe.<gH(COOH)>CH., 


and  is  homologous  with  paraconic  and  ethylidene-succinylsuccinie 
acid.  If  this  view  be  correct,  diaterebic  acid  is  a  hydroxy isopropyl 
succinic  acid. 

Isopropylsuccinic  acid,  C7H12O4,  prepared  from  ethyl  acetate,  ethyl 
monochloracetate,  and  isopropyl  iodide,  is  a  crystalline  substance 
(m.  p.  114°),  easily  soluble  in  water;  its  calcium  salt  is  a  crystalline 
precipitate  ;  it  is  probably  identical  with  the  acid  obtained  by  Mielck 
by  the  action  of  hydriodic  acid  on  terebic  acid.  By  the  action  of 
phosphorus  pentachlorido  on  terebic  acid,  chloroterehic  acid,  C-iOiH^Cl, 
is  obtained  (m.  p.  101°;  Williams,  this  Journal,  1874,  70).  Its 
calcium  salt  forms  soluble  needles,  and  its  silver  salt  a  crystalline 
precipitate.  On  heating  chloroterebic  acid,  hydrochloric  acid  is  given 
off,  and  terebilic  acid  is  obtained,  which  crystallises  in  rhombic  tables 
or  short  prisms  (m. p.  169°),  easily  soluble  in  alcohol  and  ether;  it« 
calcium  salt,  (C8H704)jCa,  crystallises  in  needles ;  its  silver  salt  in  fine 
prisms. 

On  boiling  terebilic  acid  with  excess  of  potash,  it  gives  salf  s  analogous 
to  the  diaterebates.  Chloroterebic  and  terebilic  acids  probably  have  the 
constitutional  formulee — 

.CCl(COOH)^  C(COOH) 

CMe<  >CH2andCMe<  \CH. 

^0 CO^  ^0 CO^ 

V.  H.  V. 

Aconitates.  By  E.  Guinoohet  {Compt.  rend.,  94,  455 — 457). — 
As  a  rule,  the  aconitates  readily  form  supersaturated  solutions,  and 
their  solutions  when  boiled  frequently  yield  a  precipitate,  which  re- 
dissolves  more  or  less  completely  on  cooling.  Monopotassium  aconitate^ 
CeHjKOe,  obtained  by  the  action  of  the  acid  on  potassium  carbonate, 
forms  colourless  elongated  microscopic  prisms,  which  are  anhydrous,- 
dissolve  in  9  parts  water  at  17°,  and  begin  to  decompose  at  110°. 
Dipotassmm.  aconitate,  C6H4K2O6  +  HjO,  forms  small,  frequently  macled 
prisms,  which  dissolve  in  2"65  parts  water  at  16°,  lose  their  water  of 
crystallisation  at  180°,  and  decompose  at  about  150°.  Tripntassium 
aconitate,  CeHaKsOe  +  2H2O,  forms  slender,  silky,  very  deliquescent 
needles,  which  lose  1  mol.  HoO  at  100°,  the  other  at  about  190°,  and 
only  decompose  at  about  200°.  Tnsodium  aconitate,  C6H,,Na306  +  2H20, 
retains  its  water  in  a  current  of  air  at  50 — 60°,  but  becomes  anhydrous 
at  100°,  or  at  ordinary  temperatures  in  a  vacuum.  Trilithium  aconitate, 
CeHsLisOs  +  2H2O,  obtained  by  the  action  of  the  acid  on  lithium  car- 
bonate, forms  colourless  crystals,  very  soluble  in  water,  giving  solutions 
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with  an  alkaline  reaction.  It  loses  1  mol.  HjO  at  145°,  and  the  other 
at  180",  and  decomposes  above  200°.  Dicalcium  aconitate,  Ci2HBCa20i2  + 
2H20,  obtained  by  the  action  of  the  acid  on  lime,  and  allowing  the 
solution  to  evaporate  spontaneously,  forms  a  gummy  amorphous  mass, 
extremely  soluble  in  water.  It  loses  1  mol.  HoO  at  100°,  the  second 
at  130°,  and  decomposes  at  about  145°.  Tricalcium  aconitate, 
■CisHeCaaOij  +  SHjO,  obtained  by  the  action  of  the  acid  on  calcium 
carbonate  or  oxide,  and  evaporating  the  solution  in  the  cold,  forms  a 
gummy  mass,  very  soluble  in  cold  water.  If,  however,  the  solution  is 
heated  to  80 — 90°,  or,  better,  100°,  it  deposits  oblique  rhombic  prisms, 
which  are  only  slightly  soluble  in  cold  water,  but  if  left  in  contact 
with  the  liquid  are  gradually  converted  into  the  amorphous  variety 
and  dissolve.  The  crystals  lose  2  mols.  H^O  at  210°,  but  undergo  no 
further  alteration  even  after  prolonged  heating  at  310°.  Tristrontium 
aconitate,  Ci2H6Sr30i2  +  3H2O,  closely  resembles  the  calcium  salt, 
dissolves  in  160  parts  water  at  16",  and  is  precipitated  on  boiling  the 
solution.  It  loses  all  its  water  at  220°,  and  decomposes  at  280°. 
Maiiobariuvi  aconitate  forms  small  short  colourless  anhydrous  prisms, 
which  dissolve  in  24  parts  water  at  17°,  and  decompose  at  130°. 
Trihariuni  aconitate,  CnHeBasOpi  +  3H,.0,  is  obtained  as  a  gelatinous 
precipitate  by  adding  barium  chloride  to  aconitic  acid,  or  a  solution  of 
an  aconitate.  It  loses  1  mol.  H^O  at  100°,  the  second  at  180°,  the 
third  at  200°,  and  decomposes  at  280°.  Trimagnesium  aconitate, 
Ci2H6Mg30i2  +  3H2O,  obtained  by  the  action  of  the  boiling  acid  on 
magnesium  carbonate,  forms  small  elongated  octohedrons,  which 
■dissolve  in  9'G  parts  water  at  17°,  and  lose  their  water  of  crystallisation 
at  180°.  It  has  an  alkaline  reaction.  Tricobalt  aconitate,  CisHgCosOu  + 
:I^H20,  obtained  by  the  action  of  the  acid  on  freshly  precipitated  cobalt 
carbonate,  is  a  rose-coloured  powder,  soluble  in  29  parts  water  at  16°. 
At  200°  it  becomes  deep  violet,  at  215°  loses  its  water  and  acquires  an 
intense  blue  colour,  and  decomposes  at  220°.  Nickel  aconitate  is 
•obtained  as  a  pale-gi-een  precipitate,  containing  1  mol.  H3O,  by  dis- 
solving nickel  carbonate  in  aconitic  acid  and  boiling;  it  loses  its  water  at 
190°,  and  decomposes  at  225°.  By  prolonged  boiling  with  water,  it  is 
■converted  into  crystals  of  a  deejjer  green,  having  the  composition 
CisHeNisOn  +  GHoO.  These  lose  their  water  at  220°,  and  decompose 
at  230°.  Tricadmium  aconitate,  Ci2H6Ca30i2  +  6H2O,  is  obtained  in 
the  same  manner  in  small  brilliant  quadratic  or  rhombic  prisms,  which 
dissolve  in  906'5  parts  water  at  17°,  become  anhydrous  at  150°,  and 
decompose  at  180°.  Trizinc  aconitoAe  is  obtained  by  dissolving  the  car- 
bonate in  aconitic  acid.  When  the  solution  is  heated  in  sealed  tubes 
at  110 — 130"  for  70  hours,  it  deposits  crystals  of  the  composition 
•Ci2H6Zn30i2  +  3H3O,  insoluble  in  hot  or  cold  water.  They  lose  their 
water  at  125°,  and  decompose  above  180°.  C.  H.  B. 

Phosphorus-betaines.     By  E.  A.  Letts  (Trans.  Boy.  Soc.  Edinb., 
1881,   30,  285 — 335). — These  compounds,  the  phosphorus  analogues 

of  betaine  or  trimethyl-glycine,  CaHjMesNOo  =  Me3]S'<_Q^>C0 — 

•or  rather  their  haloid  ethers — are  formed  by  the  action  of  chloracetic 
.acid  and  its  ethers  on  triethylphosphine  and  its  homologues. 
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1.  Ethylic  Fhosphobetaine  Hydrochloride  or  Chlorhydrin, 

aH„P02,HCl  =  EtjP  <cH,.COOH 

is  prepared  by  slowly  adding  triethjlphosphine  to  monochloracetic 
acid  and  shaking  the  resulting  solution,  whereupon  it  separates 
as  a  dense  oily  layer,  with  great  rise  of  temperature,  rendering  it 
necessary  to  keep  the  vessel  cool,  and  solidiBes  in  about  an  hour  to  a 
mass  of  colourless  crystals,  easily  soluble  in  alcohol,  and  precipitated 
therefrom  by  cautious  addition  of  ether  to  the  hot  solution.  Its  for- 
mation is  represented  by  the  equation  : — 

EtjP  +  CH,.C1.C00H  =  Et,P<^2^  (.QQg 

It  has  a  sour  taste  and  acid  reaction,  and  is  not  perceptibly  deliques- 
cent. The  corresponding  platinochloruie,  (C8HnP02,HCl)2,PtCl«  + 
HjO,  forms  soluble  light  orango-coloured  crystals,  which  sometimes 
attain  a  large  size. 

The  hydroxide,  Et,P(OH).CH,.COOH,  prepared  by  decompos- 
ing the  hydrochloride  in  aqueous  solution  with  silver  oxide,  and 
evaporating  the  solution  in  a  vacuum,  is  crystalline  and  extremely 
deliquescent.  When  exposed  for  some  months  in  a  vacuum  over 
sulphuric  acid,  it  gives  off  1   mol.  water,  and  is  converted  into  the 

anhydrous  base :  Et3P(OH).CH3.COOH  =  H,0  +  Et,P<^Q'>CO. 

This    decomposition    is    analogous    to    that   of    hydrated    dimethyl- 

thetine,   Me,S(OH).CH...COOH,  which,    by   abstraction    of    H.,0,  is 

CH 
converted  into  MejS<_Q->CO. 

The  hydrohromide  or  bromhydrin  of  phosphobetaine, 

EtjPBr.CHj,COOH. 

prepared  by  treating  the  solution  of  the  hydroxide  with  hydrobromic 
acid,  forms  colourless  very  thin  quadratic  plates,  somewhat  deliques- 
cent, but  in  other  respects  resembling  the  hydrochloride.  The  kydr- 
iodide,  Et3PI.CH.j.C00H,  prepared  in  like  manner,  forms  small 
granular  crystals.  The  sulphate,  (Et3P.CH2.COOH)oS04,  prepared  by 
decomposing  the  hydrochloride  with  silver  sulphate  and  evaporating 
in  a  vacuum,  forms  a  solid  crjstanine  mass. 

Ethylic  Phosphobetaine  Ethochloride  or  Chlorethylin,  doHjaClPOj  = 
C«HnPO.,,EtCl  =  EtsPCl.CHo.COOEt,  is  obtained  by  the  action  of 
ethyl  chloracetate  on  triethylphosphiue,  as  a  colourless  syrup,  solidi- 
fying after  a  few  minutes  to  a  crystalline  mass.  It  is  extremely 
deliquescent,  and  cannot  be  recrystallised.     lis  platinochloride, 

(C8HnP02,EtCl)2,PtCl4, 

crystallises  in  light  orange-coloured  plates. 

Action  of  Silver  Oxide  on  the  Chlorethylin. — According  to  Hofmann 
{Proc.  Boy.  Soc,  11,  550),  this  reaction  yields  the  anhydrous  base :  thus — 

EtsPCl.CHo.COOEt  +  AgOH  =  EtOH  +  AgCl  +  Et3P<^Q'>C0. 
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Letts  confirms  this  statement,  but  finds  in  addition  that,  when  the 
two  bodies  are  mixed  in  aqueous  solution,  a  strong  smell  of  ethyl  acetate 
is  evolved,  whence  he  infers  that  a  second  reaction  probably  occurs  at 
the  same  time,  resulting  in  the  formation  of  triethylphosphine  oxide 
and  ethyl  acetate,  thus : — 

EtaPCl.CHj.COOEt  +  AgOH  =  AgCl  +  Et,PO  +  CHaCOOEt. 

The  hromethylin  and  iodethylin  of  ethylic  phosphobeta'ine  resemble 
the  chlorethylin  in  their  properties  and  reactions,  and  are  obtained  in 
like  manner  by  the  action  of  ethylic  bromacetate  and  iodacetate  on 
triethylphosphine,  the  action  however  in  both  cases  being  more 
energetic  than  that  of  the  chlorine-compound.  This  is  remarkable, 
inasmuch  as  bromacetic  acid  itself  does  not,  except  under  special  con- 
ditions, react  with  triethylphosphine  in  such  a  manner  as  to  form  a 
phosphobeta'ine. 

Action  of  Heat  on  Ethylic  Phosphobetaine  Compounds. — The  hrom- 
ethylin, when  heated,  gives  off  gas  consisting  in  great  measure  of 
carbonic  anhydride,  and  yields  a  solid  product  which,  when  crystallised 
from  chloroform,  has  the  composition  of  triethylmethylphosphonium- 
bromide,  EtaMePBr.     The  corresponding  platinochloride, 

(Et3MePCl)2,PtClj, 

crystallises  in  orange-coloured  octohedrons  with  truncated  summits. 
The  chlorethylin  decomposes  in  like  manner,  yielding  EtsMePCl  and 
a  mixture  of  carbonic  anhydride  and  ethylene:  Et3PCl.CH2.COOEt  = 
EtsMePCl  +  COj  +  C2H4.  The  chlorhydrin  also  decomposes  in  a 
similar  manner,  but  the  action  is  much  more  definite,  and  the  gas 
evolved  is  pure  carbonic  anhydride  :  Et3PCl.CH2.COOH  =  EtaMePCl 
■f  CO2.     The  sulphate  decomposes  in  an  exactly  similar  manner. 

The  free  base  (hydroxide),  when  its  aqueous  solution  is  concen- 
trated by  boiling,  gives  off  a  faint  odour  of  triethylphosphine,  and  the 
concentrated  solution  evaporated  in  a  vacuum,  leaves  a  solid  mass 
which  efEervesces  with  acids,  has  a  faint  acid  reaction,  and  in  fact 
behaves  like  an  acid  carbonate.  It  is  in  fact  the  acid  carbonate  of 
triethyl-methyl-phosphonium,  a  compound  isomeric  with  the  base 
itself  :—Et3PCOH).CH2.COOH  =  Et,PMe.O.COOH. 

These  decompositions  of  ethylic  phosphobetaine  compounds  are 
similar  of  those  of  the  oxy-salts  of  dimethyl-thetine, 

Me2S<^Q>C0, 

and  afford  another  of  the  many  instances  in  which  analogous  com- 
pounds of  sulphur  and  phosphorus  exhibit  similar  properties,  whilst 
the  corresponding  compounds  of  nitrogen  behave  differently  ;  betaine 
salts,  for  example,  Me3lM(R).CH2.CO OH  [R  denoting  Cl,Br,  &c.]  being 
resolved  by  heat  into  trimethylamine  and  a  derivative  of  acetic  acid, 
or  simply  volatilising  without  change. 

Action  of  Potassium  Hydroxide  on  Ethylic  Betaine-compounds. — The 
chlorhydrin  is  decomposed  by  potash,  with  formation  of  triethyl- 
phosphine oxide,  Et3PCi.CH.,.C00H  +  2K0H  =  Et3P0  +  KCl  + 
CH3.COOK  -f-  H2O.      The  hydroxide  is  decomposed  in  the  same 
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manner:  Et3P(0H).CH,.C00H  +  KOH  =  Et,PO  +  CH,.COOK  + 
HjO.  With  the  chlorothylin,  the  products  are  triethjlphosphine 
oxide,  potassium  chloride,  and  ethyl  acetate  :  EtjPCl.CHj.COOEt  + 
KOH  =  EtaPO  +  KCl  +  CHvCOOEt.  The  action  of  oxidising 
and  reducing  agents  on  the  chlorhydrin  did  uot  yield  any  definite 
products. 

Action  of  Brom acetic  Acid  on  Triethylphosphine. — This  action  is  very 
different  from  that  which  takes  place  with  chloracetic  acid.  It  varies 
with  the  temperature,  and  the  nature  of  the  products  has  not  yet  been 
distinctly  made  out ;  but  the  author  tliinks  he  has  proved  that  at  low 
temperatures  the  two  Iwdies  react  so  as  to  produce  about  equal  quan- 
tities of  triethylphosphobetaine  hydrobromido  and  triethylphosphine 
acetobromide,  or  a  mixture  of  the  latter  with  triethylphosphine  brom- 
acetate.  At  intermediate  temperatures,  very  little  of  the  hydro- 
bromide  is  formed,  and  the  product  consists  of  the  bromacetate  and 
acetobromide,  whilst  at  higher  temperatures  the  acetobromide  is 
almost  the  only  product.  H.  W. 

Formation  of  Urea  from  Ammonia  and  Carbon  Dioxide.  By 
W.  G.  MiXTKii  (Amer.  Cliein.  J.,  4,  35 — 38). — These  gases  do  not  act 
on  one  another  at  a  heat  below  visible  redness  ;  but  when  they  are 
passed  together  through  a  red-hot  tube,  products  are  formed,  which 
yield  urea  beautifully  crystallised  in  the  cooler  parts  of  the  tube, 
where  the  heat  is  nevertheless  sufficient  to  prevent  the  condensation 
of  ammonium  carbamate  and  carbonate.  The  urea  cannot,  however, 
be  the  direct  product  of  the  reaction,  inasmuch  as  it  is  decomposed  at 
the  temperature  of  the  experiment.  Its  formation  is  doubtless  pre- 
ceded by  that  of  other  bodies,  and  probably  by  that  of  cyanic  acid, 
according  to  the  equation  COj  +  NH3  =  HoO  +  CNOH,  the  cyanic 
acid  then  uniting  with  ammonia  in  the  cooler  part  of  the  tube  to 
form  urea.  The  production  of  urea  by  passing  a  mixture  of  air, 
ammonia,  and  benzene  over  a  hot  coil  of  platinum,  observed  by 
Herroun  (this  Journal,  1881,  Trans.,  471),  was  probably  due  to  the 
action  of  ammonia  on  carbon  dioxide  resulting  from  the  action  of  air 
on  benzene.  That  the  formation  of  urea  in  the  manner  above  described 
is  preceded  by  that  of  cyanic  acid,  is  corroborated  by  the  fact  that  a 
cyanate  is  formed  when  dry  carbon  dioxide  and  pure  dry  ammonia 
are  passed  through  a  i-ed-hot  tube  containing  carbonate  of  potassium 
or  sodium. 

The  production  of  cyanates  from  alkali  carbonates,  ammonia  and 
carbon  dioxide,  is  not  accompanied  by  that  of  cyanides  when  pure 
ammonia  is  used ;  but  when  commercial  ammonia-water  of  good 
quality  was  employed,  the  solution  of  the  saline  mass  gave  a  distinct 
I'eaction  of  cyanides  with  ferroso-ferric  sulphate  and  an  acid. 

H.  W. 

Benzene,  Dipropargyl,  and  Acetylene :  Constitution  of  Ben- 
zene. By  J.  Thomsen  (Ber.,  15,  328 — 331). — The  author  has  re- 
determined the  heats  of  combustion  of  benzene  and  acetylene,  and 
also  determined  that  of  dipropargyl.  From  the  present  researches  the 
lieiit  of  combustion  of  acetylene  at  19°  is  310,340  cals.  per  molecule 
(former  value  310,570  cals.)  ;  the  mean  value  can  be  taken  as  310,450 
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cals.  As  it  appears  that  the  benzene  used  in  the  former  experiments 
was  probably  contaminated  with  foreign  bodies,  adhering  to  the  crys- 
tals separated  out  by  freezing,  the  author  prepared  benzene  by  the 
distillation  of  calcium  benzoate  (from  natural  hippuric  acid)  with  soda 
lime.  The  heat  of  combustion  of  the  purified  benzene  at  19"  was  found 
to  be  787,960  cals.  per  molecule,  a  value  about  2  per  cent,  lower  than 
that  obtained  informer  experiments  (Abstr.,  1881,  89),  this  difference 
being  due  partly  to  a  mistake  in  the  former  dalculations,  and  partly 
to  the  impurities  of  the  benzene.  The  heat  of  combustion  of  dipro- 
pargyl  at  19°  was  found  to  be  883,230  cals.  per  molecule.  So  the 
difference  between  the  heats  of  combustion  of  dipropargyl  and  ben- 
zene is  883,230  -  787,950  =  95,280,  this  being  due  to  a  difference  of 
constitution  of  the  two  substances.  Dipropargyl  contains  three  single 
and  two  triple  bonds,  whilst  benzene,  according  to  the  author,  con- 
tains nine  single  bonds.  If  V  and  V3  represent  the  heat  energy  of 
the  single  and  triple  bonds  respectively,  then  the  difference  between 
the  heats  of  combustion  of  the  two  compounds  is  equal  to  the  differ- 
ences between  the  heat  energy  of  the  triple  or  single  bonds  contained 
in  them,  or  6V1  -  2V3  =  952,010  cals.,  or  3V,  -  V3  =  47,640  cals. 
Similarly,  the  difference  between  the  heats  of  combustion  of  3  mols. 
of  acetylene  (containing  altogether  three  triple  bonds)  and  1  mol.  of 
benzene  is  931,380  -  787,980  =  143,400  =  9V,  -  SV,  or  47,800  = 
3Vi  —  V3,  a  value  approximately  equal  to  that  deduced  from  a  com- 
parison of  the  heats  of  combustion  of  benzene  and  dipropargyl.  This 
concordance  is  a  further  strong  argument  for  the  hypothesis  that  the 
six  atoms  of  benzene  are  combined  together  by  nine  single  and  not  by  three 
single  and  double  bonds  (cf.  supra).  V.  H.  V. 

Action  of  Sulphuric  Chlorhydrin  on  Nitrocymene.    By  T. 

Leone  {Gazzetta,  1881,  512 — 514). — The  product  of  this  reaction  is  a 
nitrocymenedisulphonic  acid, 

CioHu(NO.)(SOaH)2  =  C6H(C3H0(CH3)(NO0(SO3H)2, 

the  barium  salt  of  which  crystallises  in  very  slender  white  needles, 
extremely  soluble  in  water,  very  slightly  in  ordinary,  quite  insoluble 
in  absolute  alcohol,  and  having  the  composition — 

CinH„(N02)(S03)2Ba  -1-  3iH,0. 

The  lead  salt  crystallises  in  needles  containing  4^HoO,  very  similar  to 
the  barium  salt,  but  not  so  well  defined.  The  free  acid  has  not  been 
obtained  in  crystals.  H.  W. 

Synthesis  of  Homologues  of  Aniline  from  Bromaniline.    By 

A.  Claus  (Ber.,  15,  315 — 3 J 9). — The  formation  of  azobenzene  by  the 
action  of  sodium  on  bromaniline  has  been  explained  by  Anschiitz  and 
Schultz  (Abstr.,  1878,  49)  on  the  supposition  of  the  oxidation  of  an 
intermediate  compound,  CeHs.NHNa.  On  the  other  hand,  the  author 
considers  that  the  bromine  is  removed  by  the  sodium,  and  the  residue 
CeHiNH,  is  decomposed  thus:  4(C6H4NH,)  =  PhN  :  NPh  + 
2PhNH2.     If  this  view  were  correct,  then  the  action  of  sodium  in  the 
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presence  of  nn  alcoholic  bromide  Bhould  yield  a  homologue  of  aniline. 
This  is  confirmed  by  experiment,  parabromotoluidine  and  methyl  iodide 
with  sodium  yielding  xylidine,  of  probable  constitution 

[Me:Me:NH.  =  1:3:4). 

A  corresponding  reaction  of  sodium  on  normal  propyl  bromide  and 
parabromaniline  yielded  unsatisfactory  results.  V.  H.  V. 

Oxypropyltoluidine.  .  By  R.  F.  Morley  (Ber.,  15,  179—180).— 
By  heatin<^  a  mixture  of  [1  :  4]  toluidine  and  propylene  oxide  on  a 
Tvater-bath  for  four  hours,  oxypropyltohiidine,  C3H7O.NH.C7H7,  is 
formed.  It  is  crystalline  (m.  p.  74  ;  b.  p.  about  290",  with  partial 
decomposition) ;  becomes  slightly  coloured  from  exposure  to  air,  is 
insoluble  in  water,  but  easily  soluble  in  benzene  and  ether.  Gold 
chloride  precipitates  an  oily  salt  from  the  aqueous  solution  of  its 
hydrochloride.  D.  A.  L. 

Compounds  formed  by  the  Action  of  Alcoholic  Iodides  on 
Thiocarbanilide.  By  W.  Will  (IJer.,  15,  338— 848).— A  continua- 
tion of  tlic  author's  researches  (Abstr.,  1881,  905).  Ethyl  phenylimido- 
phenylthiocarbamate  is  decomposed  on  dry  distillation  into  mercaptan 
and  carbanilide,  thus:  NPh  !  C(SEt).NHPh  =  C(NPh)j  +  EtSH. 
The  alkyl  salts  of  phenylimidophenylcarbamic  acid,  heated  with 
dilute  sulphuric  acid  at  160 — 180°  in  sealed  tube.s  are  decomposed  with 
formation  of  aniline  and  an  alkyl  salt  of  phenylcarbaminethioic  acid, 
thus:  NPh  :  C(SMe).NHPh  +  H.O  =  SMe.CO  :  NHPh  +  PhNH,. 
The  latter  gives  a  golden-coloured  precipitate  with  thallious  oxide,  and 
with  lead  and  silver  nitrate  a  white  precipitate.  On  heating  the 
methyl  ^^alt  of  phenylimidophenylcarbamic  acid  with  carbon  bisulphide, 
phenylthioearbimide  and  tlie  methyl  salt  of  phenyldithiocarbamic  acid 
are  formed  thus:  NPh  I  C(MeS).NHPh  +  CS,  =  CSNPh  + 
SMe.CS.NPhH.  By  the  action  of  ethylene  bromide  on  thiocarbanilide, 
an  ethylene  phenylimidophenylthiocarbamate  is  obtained,  which  boils 
with  slight  decomposition  at  300"  ;  it  combines  with  most  acids  to  form 
well  crystallised  salts ;  it  is  not  altered  by  boiling  with  dilute  hydro- 
chloric or  salphui'ic  acid,  but  on  heating  it  at  200°  with  these  acids, 
the  ethylene  salt  of  phenylcarbaminethioic  acid  is  obtained,  thus : 

CjHuN.S  +  H,0  +  HCl  =  C6H7N,HC1  4-  C9H9NSO. 

The  latter  substance  crystfillises  in  colourless  needles (m.  p.  79^"),  easily 
soluble  in  alcohol  and  ether;  its  solutions  are  not  precipitated  by 
thallious  oxide. 

With  carbon  bisulphide,  ethylene  phenylimidophenylcarbamate  yields 
phenylthioearbimide  and   the   ethylene   salt  of   phenyldithiocarbamic 

acid,  thus:    NPh  :  C<g ^^^  >CH,  +   CS,  =  SC<|^']j  >CH,   -t- 

CSNPh.  This  compound  forms  pointed  crystals  (ra.  p.  134°),  inso- 
luble in  cold  water,  dilute  acids  and  alkalis  ;  it  is  not  easily  attacked  by 
oxidising  agents  ;  it  combines  directly  with  methyl  iodide  to  form  a  crys- 
talline substance  of  the  composition  CsHgNSj.IMe,  to  which  the  author 
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NPh 
assigns  the  probable  constitution  MeS.CI<^q  prx  >CH2.  In  conclu- 
sion, the  author  remarks  that  the  ready  solubility  of  thiocarbamide  in 
alkalis,  taken  in  connection  with  the  formation  from  it,  by  its  combina- 
tion with  halogen  derivatives  of  hydrocarbons,  of  bases  which  yield 
mercaptans  on  decomposition,  points  to  the  constitutional  formula 
NH  ;  C(SH).NH2.  The  author  is  engaged  in  similar  experiments  on 
the  corresponding  toluidine  derivatives.  V.  H.  V. 

Tetrabenzylphosphonium  Salts.  By  E.  A.  Letts  and  N.  Collie 
{^Tnins.  Hoy.  Soc.  Edinb.,  30,  181 — 215). — The  chloride  is  obtained  by 
the  action  of  benzyl  chloride  on  sodium  phosphide  (prepared  by  adding 
phosphorus  in  small  pieces  to  a  solution  of  sodium  in  xylene) : 

4C,H7C1  +  NacP  =  3NaCl  +  (CvHOiPCl. 

The  quantity  obtained  varies  however  considerably  according  to  the 
manner  in  which  the  phosphide  of  sodium  is  prepared,  and  the  propor- 
tions of  phosphorus,  sodium,  benzyl  chloride,  and  xylene  employed  (for 
details  see  the  original  paper) .  The  tetrabenzylphosphonium  chloride  is 
dissolved  out  of  the  product  by  boiling  water,  and  on  cooling  crystallises 
in  splendid  needles,  sometimes  1\  inches  long,  and  containing  water  of 
crystallisation  which  is  given  off  on  heating.  The  dried  salt  melts  at 
about  224 — 225°,  and  at  higher  temperatures  undergoes  a  complex 
decomposition,  yielding  toluene,  stilbene,  and  apparently  dibenzyl, 
together  with  a  considerable  quantity  of  charred  residue.  Theplatino- 
cldoride,  2(C7H7)4PCl,PtCl4,  is  very  slightly  soluble  in  water  and  in 
alcohol,  and  separates  from  the  alcoholic  solution  in  light  orange- 
coloured  leaflets.  The  acid  sulphate,  (C7H7)4PHS04,  formed  by 
treating  a  solution  of  the  chloride  with  silver  sulphate,  or  by 
warming  the  dry  chloride  with  strong  sulphuric  acid,  is  more  soluble 
than  the  chloride,  and  separates  in  plates  from  a  hot  and  somewhat 
concentrated  aqueous  solution.  The  normal  sulphate  has  not  yet  been 
obtained.  The  hydroxide  is  formed  by  the  action  of  barium  hydroxide 
or  carbonate  on  the  acid  sulphate,  and  separates  from  the  filtrate  after 
boiling,  concentration,  and  remaining  at  rest  for  a  couple  of  days,  in 
large  highly  refractive  rhombohedral  plates,  very  soluble  even  in  cold 
water,  also  in  alcohol,  from  which  it  separates  in  crystals  containing 
alcohol  of  crystallisation.  Its  solutions  have  an  alkaline  reaction,  and 
neutralise  acids,  yielding  salts  of  tetrabenzylphosphonium.  The  anhy- 
drous base  begins  to  melt  at  190°,  but  a  portion  remains  unfused  up  to 
211°,  so  that  it  seems  to  be  incapable  of  melting  without  decomposition. 
At  higher  temperatures  it  decomposes,  yielding  liquid  and  solid  pro- 
ducts. 

In  attempting  to  prepare  the  hydroxide  with  solutions  of  baryta  and 
tetrabenzylphosphonium  sulphate  more  concentrated  than  those  above 
mentioned,  the  filtered  solution  did  not  yield  any  base,  but  the  pre- 
cipitated barium  sulphate  was  found  to  contain  a  substance  insoluble 
in  water  but  soluble  in  alcohol,  and  separating  therefrom  in  white 
needles,  melting  at  210 — 212°,  and  consisting  of  tribenzylphos- 
phonium  oxide,  formed  together  with  toluene  by  decomposition  of 
the  hydroxide,  (C7H7)4POH  :=  C7H8  +  (C7H7)3PO,  tliis  decomposition 
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being  ex.actly  analogous  to  that  of  tetrethylpbosplioniam  hydroxide 
into  triethylphosphine  oxide  and  ethane. 

Various  salts  of  tetrabenzylphosphonium  may  be  obtained  by  treat- 
ing the  acid  sulphate  with  the  corresponding  barium  salts.  The 
bromide  crystallises  in  long  silky  needles,  less  soluble  in  water  than 
the  chloride,  melting  at  216 — 217°.  The  iodide  is  almost  insoluble  in 
water,  but  soluble  in  aqueous  alcohol,  and  crystallises  therefrom  in 
needles  resembling  the  chloride.  The  chlorate  crystallises  from  a 
moderately  strong  solution  in  long  needles,  and  pufPs  when  heated 
above  its  melting  point.  The  chromate,  prepared  by  the  action  of  silver 
chromate  on  a  solution  of  the  chloride,  crystallises  in  small  lemon- 
yellow  plates  on  exhausting  the  precipitate  with  boiling  alcohol,  and 
adding  water  to  the  filtered  solution.  The  r»t7ra/e,  obtained  by  saturat- 
ing the  base  with  nitric  acid,  crystallises  in  long  silky  needles.  The 
acetate,  obtained  by  the  action  of  the  chloride  on  silver  acetate,  is  the 
most  soluble  of  all  the  known  salts  of  tetrabenzylphosphonium,  and 
crystallises  from  alcohol  with  difficulty.  The  oxalate,  obtained  by 
saturation,  crystallises  in  long  needles. 

Examination  of  the  Residues  from  the  Pteparation  of  Tetrahenzyl- 
phosphonium  Chloride. — When  the  product  of  the  action  of  benzyl  chlo- 
ride on  sodium  phosphide  is  repeatedly  boiled  with  water  to  extract 
the  tetrabenzylphosphonium  chloride,  there  remains  an  orange-coloured 
mass,  which  may  be  split  up  into  three  portions:  (1)  soluble  in  chlo- 
roform only;  (2)  soluble  in  chloroform  and  alcohol;  (3)  soluble  in 
chloroform;  alcohol,  and  a  mixture  of  alcohol  and  water.  This  last 
portion,  freed  from  colouring  matter  by  digestion  with  ether  or  carbon 
sulphide,  and  further  purified  by  one  or  two  crystallisations  from  hot 
alcohol,  forms  shining  strongly  refractive  needles,  melting  at  212°  C, 
apparently  volatilising  unchanged,  and  having  the  composition  of 
tribenzylphosphine  oxide,  (C7H7)3PO.  The  same  compound  was 
obtained  in  opaque  plates  by  the  action  of  caustic  baryta  on  the  acid 
sulphate  of  tetrabenzylphosphonium,  and  in  very  bulky  silky  needles 
by  the  action  of  sodium  on  tetrabenzylphosphonium  chloride,  the  oxygen 
being  probably  due  to  access  of  air.  All  these  varieties  yield  the  same 
platinochloride,  4(C7Hv)3PO,2HCl,PtCl4,  in  the  form  of  a  light  orange- 
coloured  powder,  made  up  of  cruciform  or  radiate  groups  of  microscopic 
needles.  The  oxide,  when  heated,  partly  volatilises  unchanged,  and  is 
partly  resolved  into  toluene,  free  phosphorus,  charred  matters,  and 
very  small  quantities  of  other  substances.  A  hrominated  compound, 
5(C7H7)3PO,4Br2,  is  obtained  by  adding  bromine  in  excess  to  a  solution 
of  tribenzylphosphine  oxide  in  glacial  acetic  acid  at  the  boiling  heat, 
and  separates  on  cooling  in  the  form  of  a  bright  yellow  crystalline  powder. 
A.  sul'phnretted  compound,  5(C7H7)3PO,S,.  is  formed  when  the  oxide  is 
melted  with  sulphur  in  the  proportion  (C7H7)3PO  :  S2  at  240"^,  or  rather 
higher.  The  product  dissolves  completely  in  a  large  quantity  of  boiling 
alcohol,  and  separates  on  cooling  in  light  bufi'-coloured  silky  needles  ; 
it  is  insoluble  in  water,  slightly  soluble  in  alcohol,  and  melts  at  211 — 212°. 

^Examination  of  the  Residue  Soluble  in  Chloroform  and  Alcohol  onlt/. — 
This  portion  of  the  residue  was  contained  in  the  dark-brown  mother- 
liquors  of  the  tribenzylphosphine  oxide,  and  remained,  on  evaporating 
off  the  alcohol,  as  a  dark-brown  syrupy  mass,  which  on  cooling  solidified 
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to  a  resin  ;  and  this,  when  heated,  split  up  into  free  phosphorus,  stilbene, 
dibenzyl,  and  toluene,  a  result  which  may  be  explained  on  the  sup- 
position that  the  resin  consisted  mainly  of  tribenzylphosphine, 
2(C7H7):P  —  P2  +  CuH.j  +  CiiHu  +  2C7H8.  Attempts  to  prepare 
tribenzylphosphine  by  the  action  of  metallic  sodium  and  of  sodium 
phosphide  on  tetrabenzylphbsphonium  chloride  did  not  yield  definite 
results.  H.  W. 

Oxyazobenzene  and  some  of  its  Derivatives.  By  S.  Scichilone 
(Gazzetta,  1882,  108 — 112). — Ox7jazobemene, 

C^HioNjO  =  CbHs.N  :  N.OCeHs, 

was  discovered  in  1866,  by  Griess,  who  obtained  it  by  the  action  of 
barium  carbonate  on  diazobenzene  nitrate ;  Kekule  and  Hidegh  after- 
wards prepared  it  by  the  action  of  diazobenzene  nitrate  on  potassium 
phenate;  Mazzara  obtained  it  by  mixing  dilute  solutions  of  aniline 
nitrate,  potassium  nitrite,  and  phenol ;  and  lastly,  Wallach  and 
Kiepenheuer  prepared  it  by  heating  azoxybenzene,  (CflH5N)20,  with 
sulphuric  acid. 

Griess  obtained,  together  with  the  oxyazobenzene,  a  substance  melt- 
ing at  131°,  and  having  the  composition  of  hkUazohenzenephdnol, 
CigHuNiO  =  06114(06115X2)20.  Scichilone,  following  Mazzara's  pro- 
cess, obtained  a  product  separable  by  fractional  crystallisation  into 
three  portions,  the  first  consisting  of  oxyazobenTiene  in  violet-red 
crystals  melting  at  354^;  the  second  of  orange-yellow  colour,  and 
melting  at  142—149'' ;  the  third  melting  at  130—132°.  The  second 
and  third  portions  were  not  homogeneous,  but  mixtures  of  very  bril- 
liant yellow  needles  with  reddish-yellow  lamina9  having  a  violet  reflex. 
A  fourth  portion,  obtained  from  the  mother-liquors  after  standing  for 
24  hours,  consisted  of  yellow  needles  melting  at  96°.  The  laminte 
were  mertly  a  new  modification  of  oxyazobenzene ;  the  yellow  needles 
gave  by  analysis  73'95  per  cent,  carbon  and  608  hydrogen,  agreeing 
approximately  with  the  formula  of  bidiazobenzenephenol,  which 
requires  71-25  0.  and  497  H. 

Acetyl-oxyazohenzene^  CeHs.N  '.  N.OCcHiSc,  obtained  by  heating  oxy- 
azobenzene with  acetic  anhydride,  crystallises  from  boiling  alcohol  in 
very  beautiful  orange-yellow  scales  melting  at  84'5°. — Methyloxyazo- 
henzene,  OsHj-N  I  N.OC6H4Me,  is  prepared  by  cohobating  for  three- 
quarters  of  an  hour,  oxyazobenzene  (10  g.)with  methyl  iodide  (7'5g.) 
and  potassium  hydroxide  (3g.)  dissolved  in  a  small  quantity  of  methyl 
alcohol,  and  separates,  on  pouring  the  cooled  mass  into  water,  in  the 
form  of  a  heavy  oil,  which  soon  solidifies,  and  may  be  obtained  by 
crystallisation  from  alcohol  in  fine  large  brownish-yellow  needles 
melting  at  53-5- 54°. 

Bromine  acts  directly  on  oxyazobenzene  dissolved  in  acetic  acid, 
forming  a  substance  which  crystallises  in  dark-yellow  needles  melt- 
ing at  139-5°. 

Action  of  Reducing  Agents. — Neither  oxyazobenzene  nor  its  acetyl- 
derivative  appears  to  be  acted  upon  by  zinc ;  but  when  an  alcoholic 
solution   of   oxyazobenzene   is   treated  with  sodium-amalgam,  dark- 
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yellow  lamina?  are  formed,  meltinpf  at  90° ;  but  the  quantity  obtained 
was  too  small  for  examination. 

AcMon  of  CO2  and  Sodium. — This  action,  which  begins  at  160°,  and 
is  very  energetic,  was  expected  to  yield  an  acid  isomeric  with  that 
which  Griess  lately  obtained  by  the  action  of  diazobenzoic  acid  on 
l)lienol,  bat  the  result  was  negative.  H.  W. 

Synthesis  of  Homologous  Phenols.  By  A.  Liebmanx  (Ber.,  15, 
150 — 154). — The  author  now  gives  some  additional  details,  &c.,  to  his 
former  paper  (this  vol.,  171).  In  the  preparation  of  isobutyl  and 
amyl  phenols,  it  is  advantageous  to  heat  the  mixture  of  phenol, 
alcohol,  and  zinc  chloride  strongly  until  180°  is  reached,  and  then  to 
keep  it  at  this  temperature  as  long  as  the  operation  lasts  (about 
45  minutes).  IsohutylphcnoJsulphoiuc  acid  is  obtained  when  the 
phenol  is  warmed  with  fuming  sulphuric  acid;  barium  isohuti/lphenol- 
gulphonate  forms  warty  crystalline  lumjw,  which  crumble  in  the  desic- 
cator. Amyl  and  benzyl  phenols  are  best  purified  by  treating  the 
product  of  the  reaction,  first  with  soda,  then  with  steam,  and  finally 
with  hydrochloric  acid,  the  mixture  of  phenol  and  amyl-  or  benzyl- 
phenol  thus  obtained  being  fractionally  distilled.  Benzylphenol  boils 
in  a  current  of  carbonic  anhydride  at  325 — 330°,  and  melts  at  84°.  It 
is  identical  with  the  body  obtained  by  Paterno  {ibid.,  5,  288,  and 
435)  by  the  action  of  benzyl  chloride  on  phenol  in  presence  of 
zinc-dust.  The  author  suggests  that  this  reaction  is  not  due  to  the 
metallic  zinc,  but  to  the  zinc  chloride  formed  by  the  action  of  the  free 
hydrochloric  acid  in  the  benzyl  chloride  on  the  zinc.  In  one  experi- 
ment, a  mixture  of  1  mol.  phenol  and  1  mol.  benzyl  chloride  with  a 
trace  of  zinc  chloride,  gave  off  a  stream  of  hydrochloric  acid,  became 
very  hot,  and  yielded  as  chief  products  benzylphenols  (m.  p.  84°),  hence 
supporting  the  suggestion.  Amylphenol  could  not  be  obtained  in  this 
way. 

By  the  action  of  2  mols.  alcohol  on  1  mol.  ^salicylic  acid  in  presence 
of  zinc  chloride,  a  body  (probably  ethylsalicylic  acid)  is  formed,  which 
decomposes  on  distillation  into  butylphenol  and  carbonic  anhydride. 

D.  A.  L. 

Synthesis  of  Thymol  from  Cumaldehdye.  By  0.  Widmann  (Ber., 
15,  160— 172).— The  author  has  already  (Abstr.,  635,  1880)  described 
a  method  by  which  metatoluidine  can  be  prepared  from  benzaldehyde. 
The  benzaldehyde  was  nitrated,  the  nitro-body  was  converted  by  phos- 
phorus pentachloride  into  metanitrobenzal  chloride,  and  this,  by  re- 
duction with  zinc  and  hydrochloric  acid,  at  first  at  a  low  temperature, 
and  finally  by  boiling,  yielded  metatoluidine.  He  has  now  succeeded  in 
preparing  thymol  from  cnmaldehyde,  synthetically,  by  a  similar  series  of 
reactions,  making  it  probable  that  this  reaction  is  a  general  one  for  the 
conversion  of  aldehyde-groups  into  methyl-groups.  The  cumaldehyde 
(b.  p.  236°),  purified  by  means  of  the  sodium  sulphite  compound,  is  con- 
verted into  nitrocum aldehyde  (m.  p.  54°),  purified  by  crystallisation  from 
alcohol,  and  treated  with  phosphorus  pentachloride  (8  grams  to  7  of 
nitrocuminol),  avoiding  too  great  a  rise  of  temperature.  On  pouring 
the  product  into  water,  nitrocymylene  chloride,  N02.C6H3Pr.CHCl2, 
separates  as  an  oil  solidifying  at  — 10 — 20°,  heavier  than  water,  soluble 

3  c  2 
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in  alcohol  and  ether.  To  convert  this  nitro-componnd  into  the  amido- 
derivative  the  alcoholic  solution  is  mixed  with  strong  hydrochloric 
acid,  cooled,  and  treated  with  zinc  in  small  quantities,  not  allowing 
the  temperature  to  rise  above  12°.  The  alcohol  is  then  evaporated, 
the  residue  neutralised  with  soda,  sodium  acetate  added,  and  the  cymi- 
dine,  NHj.CgHaPrMe,  thus  precipitated,  is  distilled  with  steam.  It  is  a 
colourless  oil,  lighter  than  water,  and  of  repulsive  odour.  It  is  only 
slightly  soluble  in  water,  but  easily  in  alcohol  and  ether.  It  shows  no 
reactions  either  with  litmus  or  with  sodium  hypochlorite,  or  with  potas- 
sium chromate  and  sulphuric  acid,  &c.,  but  fumes  strongly  with  hydro- 
chloric acid.  It  is  stable  in  air,  and  colours  a  deal  shaving  yellow. 
Cymidine  hydrochloride,  CloHs.NHa.HCl,  is  an  oil  which  solidifies  to 
a  white  mass  of  fine  silky  needles.     Cymidine  sulphate, 

(C,oHn.NH,)2H2SO,  -f  2\TL,0, 

crystallises  in  white  needles,  easily  soluble  in  warm,  sparingly  soluble 
in  cold  water.  Cymidine  platinochloride,  (CioHi,.NH2,HCl)2,PtCl4, 
forms  pale  yellow  brilliant  needles,  sparingly  soluble  in  water,  more 
easily  in  alcohol  and  ether.  Cymidine  acetate  crystallises  in  white 
needles  (m.  p.  112°).  These  properties  agree  passably  with  those  of 
Barlow's  cymidine  (Annalen,  98,  245).  It  may  be  converted  into 
thymol  in  the  following  manner  :  cymidine  sulphate  is  dissolved  in 
water  and  mixed  with  less  than  1  mol.  potassium  nitrite  in  the  cold, 
and  then  acidified  with  dilute  sulphuric  acid,  and  the  product  distilled 
with  steam,  when  the  thymol  passes  over.  It  crystallises  in  rhombic 
prisms  (m.  p.  44°),  and  shows  all  the  reactions  for  ordinary  thymol. 
Nitrosothymol  remains  behind  in  the  flask  after  the  distillation, 
crystallises  out  on  cooling  as  a  bulky  jelly  of  yellowish- white  fine 
needles  (m.  p.  160 — 162°),  nearly  insoluble  in  cold,  and  only  sparingly 
in  boiling  water ;  it,  however,  dissolves  easily  in  alkalis  and  alkaline 
carbonates ;  some  pure  nitrosothymol  from  natural  thymol  was  pre- 
pared and  compared  with  this,  and  the  two  were  found  to  be 
identical. 

This  reaction  supports  the  view  that,  when  an  aromatic  aldehyde  con- 
taining the  aldehyde-group  in  the  benzene-ring  is  nitrated,  the  nitro- 
group  goes  in  the  meta-position  to  the  aldehyde-group ;  and  further, 
it  forms  a  basis  for  the  assumption  that  the  hydroxyl  in  thymol 
occupies  the  meta-position  to  the  methyl,  D.  A.  L. 

New  Isomeric! e  of  Orcinol.  By  E.  Knecht  (Ber.,  15,  298—302). 
— The  author  draws  attention  to  the  fact  that  orcinol,  although  con- 
taining the  two  hydroxyl-groups  in  relatively  the  same  position  as 
resorcinol,  and  therefore  a  true  homologue  of  it,  yet  differs  from  it  in 
giving  no  fluorescein  reaction.  He  has  accordingly  isolated  another 
dihydroxy toluene,  which,  as  shown  from  its  method  of  preparation, 
likewise  contains  the  two  hydroxyl-groups  in  the  meta-position. 

From  dinitrotoluene  a  mononitrocresol  was  obtained,  which  forms 
golden  needles  (m.  p.  7S°),  sparingly  soluble  in  cold  water,  easily 
soluble  in  hot  water,  alcohol,  and  benzene  ;  its  methyl  ether  is  a  golden- 
yellow  oil  (b.  p.  267'^),  volatile  in  a  current  of  steam.  The  mononitro- 
cresol was  reduced  by  tin  and  hydrochloric  acid  to  amidocresol,  the 
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hydrochloride  of  which  was  converted  by  the  diazo  reaction  into 
(lihydroxytoluene,  which  the  author  proposes  to  name  cregorciiiol. 
This  substance  forms  white  monosymmetrical  crystals  (m.  p.  103°), 
easily  soluble  in  water,  alcohol,  and  ether ;  it  resembles  resorcinol  in 
its  reactions  with  lead  acetate,  silver  nitrate,  bromine-water,  and 
phthalic  anhydr  ide.  With  the  latter,  it  forms  a  fluorescein,  which  gives 
a  fluorescent  solution  with  alkalis.  This  dihydroxytoluene  differs, 
however,  from  resorcinol  in  its  crystalline  form,  those  of  the  former 
being  monosymmetrical,  those  of  the  latter  rhombic.  With  ferric 
chloride,  the  dihydroxytoluene  gives  an  evanescent  green  coloration. 

The  author  draws  attention  to  the  easy  convereion  of  the  metamido 
phenols  and  amidocre.sols  into  the  corresponding  dihydroxy-deriva- 
tives,  and  considers  it  probable  that  whenever  the  hydroxy-  and 
amido-groups  are  in  the  meta-position,  this  change  can  be  effected 
easily.     Further  researches  on  other  orciuols  are  promised. 

V.  H.  V. 

Lutorcinol,  an  Isomeride  of  Orcinol.  By  G.  Vogt  and  A. 
Henninukk  {Cornet,  rettd.,  94,  GoO — 052). — Monobromoparacresol  is 
obtained  by  the  action  of  bromine  on  a  solution  of  paracresol 
(m.  p.  35"^)  in  chloroform;  it  forms  long  colourless  needles  (m.  p.  17 — 
18°,  b.  p.  218—220°).  This  is  fused  with  potassium  at  2oO— 210°,  and 
the  fused  mass  neutralised  and  treated  with  ether  in  the  usual  way. 
The  lutorcinol,  C6H3Me(OH)2,  thus  obtained  forms  small  anhydrous 
colourless  needles,  m.  p.  104 — 105°,  readily  soluble  in  water,  alcohol, 
and  ether,  less  soluble  in  chloroform  and  benzene.  Exposed  to  air  in 
presence  of  alkalis  or  alkaline  carbonates,  lutorcinol  acquires  a  blood- 
red  colour,  turned  to  yellow  by  acids.  A  blood-red  colour  is  also  pro- 
duced by  calcium  hypochlorite  and  potassium  permanganate.  Ferric 
chloride  produces  a  deep  dirty  green  colour,  then  a  red-brown  precipi- 
tate, which  gradually  acquires  a  deeper  red  tint,  and  contains  no  iron. 
These  reactions  are  probably  due  to  the  presence  of  bromocatechol. 
Pure  lutorcinol  acquires  only  a  faint  red  tinge  in  presence  of  alkalis 
and  air.  When  treated  with  ammonia,  in  presence  of  air,  it  yields 
liiturcc'iii,  which  lias  a  brownish-yellow  colour,  changed  by  acids  to  pure 
yellow ;  it  dyes  yellow.  When  lutorcinol  is  heated  with  phthalic 
anhydride  and  sulphuric  acid,  it  yields  the  corresponding  phthale'in, 
which  has  a  yellow  colour  and  an  alkaline  solution,  and  shows  a  beautiful 
green  fluorescence,  superior  to  that  of  fluorescein.  Its  bromo-deriva- 
tive  is  red,  aud  appears  to  resemble  eosLn. 

When  mouobromoparacresol  is  fused  with  potash,  a  small  quantity 
of  protocatechuic  acid  is  formed  in  addition  to  lutorcinol.  Lutorcinol 
may  also  be  obtained  by  fusing  the  potassium  salt  of  paracresolsul- 
})honic  acid  with  potash,  but  the  reaction  requires  a  higher  tempera- 
ture (310 — 320°),  and  a  greater  proportion  of  protocatechuic  acid  is 
formed.  Lutorcinol  is  probably  identical  with  the  cresorciuol,  recently 
described  by  E.  Knecht  (preceding  abstract) 

This  paper  was  contained  in  a  sealed  packet,  deposited  August  23rd, 
1875.  0.  H.  B. 

Phytosterin  and  Paracholesterin.  By  0.  Hesse  (Amialen,  211, 
283— 284).— ileinke  aud  Ilodewald  {Annalen,  207,  209)  obtained  a 
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mixture  of  cholesterin  and  paracholesterin  from  Ethalium  septicum, 
hence  they  regard  the  crystalline  substance  contained  in  peas,  and  to 
which  the  name  of  phytosterin  has  been  given  by  the  author  {ibid., 
192,  175)  as  a  mixture  of  these  two  bodies. 

The  author  points  out  that  the  mode  of  preparation  of  phytosterin 
precludes  the  possibility  of  its  being  a  mixture. 

The  results  of  the  analyses  of  paracholesterin  agree  more  closely 
■with  the  formula  CzeHjgO  than  with  that  proposed  by  Reinke  and 
Rodewald,  C^eH^iO.  W.  C.  W. 

An  Aldehyde-ketone  and  a  Glycol  of  the  Aromatic  Series. 
By  E.  BuECKEB  (Compt.  rend.,  94,  220 — 223).— From  the  products  of 
a  carefully-regulated  action  of  chlorochromic  acid  on  phenyl-propyl 
ketone,  both  dissolved  in  chloroform,  the  author  separated  the  aldehyde- 
ketone,  C6H5.CO.C2H4.CHO,  a  yellowish  liquid  (b.  p.  235°),  soluble  in 
alcohol,  ether,  chloroform,  and  benzene.  It  reduces  silver  nitrate,  but 
does  not  combine  with  alkaline  bisulphites.  When  this  substance  is 
heated  with  sodium-amalgam  a  thick  yellowish  liquid  is  produced 
(b.  p.  200''),  which  the  author  was  able  to  recognise  as  a  diatomic 
alcohol.  K.  R. 

Decomposition  of  Phenyltribromopropionic  Acid.     By  L.  P. 

KiNNiCDT  (Amer.  Chem.  J.,  4,  25 — 27).  Glaser  (Annalen,  143,  335 
and  339),  by  treating  a-  and  /3-bromocinnamic  acids  with  bromine, 
obtained  the  two  corresponding  phenyltribromopropionic  acids, 
thus :  — 

(a.)  CHPh  :  CBr.COOH  +  Br^  =  CPhHBr.CBrj.COOH. 

(fi.)  CBrPh  :  CH.COOH  +  Br^  =  CPhBr^.CHBr.COOH; 

and  Kinnicut  finds  that  when  a-tribromophenylpropionic  acid  is 
placed  in  boiling  water,  and  steam  is  passed  into  the  liquid,  the  tri- 
brominated  acid  is  split  up  into  dibromostyrene,  CHPh  '.  CBr2,  which 
passes  over  as  a  light  yellow  oil,  and  a-monobromocinnamic  acid, 
together  with  carbonic  anhydride,  hydrogen  bromide,  and  free  bro- 
mine : — 

2(CHPhBr.CBr2.COOH)  =  CHPh  :  CBr^  -f-  CHPh  !  CBr.COOH 

+  CO2  +  HBr  +  Br.,. 

The  author  is  continuing  his  investigation  of  these  acids. 

H.  W. 

Elimination  of  Nitrogen  from  Tyrosine.  By  G.  KoERNERand 
A.  Menozzi  {Rendiconti  del  B.  Istituto  Lombardo  [2],  14,  521; 
Gazzetta,  1881,  549 — 550). — When  methyl  iodide  and  potassium 
hydroxide  are  added  alternately  to  a  solution  of  tyrosine  in  potassium 
methylate,  using  in  all  5  mols.  KOH  and  5  mols.  MeT  to  1  mol.  tyro- 
sine, and  assisting  the  action  by  a  gentle  heat,  there  is  obtained  a 
nearly  colourless  and  perfectly  neutral  liquid,  containing  potassium 
iodide ;  an  artificial  alkaloid  having  considerable  resemblance  to  the 
betaines,  but  differing  therefrom  by  containing  potassium  as  an  essen- 
tial constituent ;  also  trimethylamine  hydroxide  ;  and  the  potassium- 
salt  of  methylparacoumaric  acid. 

The  alkaloid  sepai-ated  from  the  other  bodies  forms  tabular  and 
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prismatic  crystals,  colourless,  hard,  soluble  in-  water,  moderately 
soluble  in  hot,  less  so  in  cold  alcohol.  These  orystals  have  the  compo- 
sition C13H19O3NIK,  and  their  products  of  decomposition  (infra)  show 
that  their  constitution  may  be  represented  by  the  formula,-'— 

In  fact,  when  heated  on  the  water-bath  with  potash,  they  immediately 
give  ofE  trimethylamine,  and  are  converted  after  some  time  into  a 
white  mass,  composed  of  spherical  groups  of  very  minute  needles,  con- 
sisting of  potassium  methyl-paracomnarate,  C10H9O3K.  The  solution  of 
this  salt  decomposed  by  hydrochloric  acid,  yields  methyl-paracoumaric 
acid,  CioHioOs,  in  stellate  groups  of  long  shining  needles,  identical 
with  the  methyl-parahydroxyphenylacrylic  acid  which  Perkin  obtained 
synthetically  from  acraldeliyde. 

The  pi'eceding  faots  show:  (1),  that  the' decomposition  of  the 
alkaloid  by  potash  may  be  represented  by  the  equation : 

CaHisOaNIK  +  KOH.  =  Kl  +  H,0  +  NMca  +  C10H9O3K, 

which  moreover  is  in  accordance  with  the  quantity  of  methyl-para- 
coumaric acid  obtained ;  further  (2)  that  tyrosine  is  one  of  the  two 
possible  alanines  of  hydroparacoumaric  acid,  and  consequently  that  its 
synthesis  should  be  effected  by  the  action  of  ammonia  on  bromo- 
hydroparacoumaric  acid,  which  contains  the  halogen  in  the  lateral 
chain.  H.  W. 

Monophenylboric  Chloride  and  some  of  its  Derivatives. 
By  A.  MiCHAELis  and  P.  Beckee  (L'er.,  15,  180 — 180). — The  authors 
have  already  made  known  (this  Journal,  38,  395)  the  fact  that  mono- 
phenolboric  chloride  is  produced  by  the  action  of  mercury  phenyl  on 
boric  chloi'ide.  When  equal  quantities  of  these  reagents  are  heated  at 
180 — 200°  for  some  time  in  sealed  tubes,  and  the  liquid  portion  is  then 
poured  off  and  distilled,  phemjlhoric  cldoride  passes  over  at  175°  as  a 
colourless  oil,  which  solidities  in  a  freezing  mixture  to  a  crystalline  mass, 
melting  at  0°.  It  is  violently  decomposed  by  water,  but  by  conducting; 
the  decomposition  slowly,  mo)iophenijlboric  acid,  PhB(0H)2,  is  formed. 
It  crystallises  in  tufts  of  needles  (m.  p.  204°),  sparingly  soluble  in 
cold,  easily  in  hot  water,  and  in  alcohol  and  ether.  It  colours  litmus 
only  slightly  red,  is  volatile  with  steam.  Distilled  by  itself,  it  loses 
water,  and  phenylbaric  oxide,  ^  PhBO,  passes  over  undecomposed. 
When  the  crystalline  acid  is  left  for  some  time  in  a  desiccator,  it  under- 
goes a  similar  change.  Sodium  phenylborate,  PhB(0Na)2,  crystal- 
lises in  four-sided  tablets  easily  soluble  in  water.  Calcium-hydrogen 
phenylborate,  (PhB02H)2Ca,  forms  druses  of  colourless  crystals. 
Silver-hydrogen  phenylborate,  PhBOjHAg,  is  a  yellow  precipitate, 
which  is  soluble  in  ammonia,  and  changes  on.  exposure  to  light.  On 
heating  it  with  water,  it  breaks  up  into  silver  oxide,  benzene,  and 
boric  acid  thus:  2PhB0oHAg  +  3HoO  =  Ag.O'-H  2C6H6  +  2B(OH)3. 
If  excess  of  silver  nitrate  is  added  to>  pheaylboric  acid  neutralised 
with  ammonia  and  warmed,  a  silver  mirror  is-deposited  on  the  sides 
of  the  vessel.     Mercui-ic  chloride  produces  a  gli&tening  crystalline  pre- 
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cipitate  of  mercuryphenyl  chloride  (m.  p.  250°).  Phenylpliosplioric 
acid,  PhPOsHj,  does  not  yield  this  body  with  mercury  chloride. 
Physiologically  phenylboric  acid  is  a  mild  poison  to  mankind,  but 
deadly  to  lower  animals,  e.g.,  frogs,  bacteria,  &c.,  it  is  hence  a  good 
antiseptic.  Phenylhonc  oxide  is  prepared  as  described  above,  and  is 
also  obtained  as  a  bye-product  in  the  preparation  of  phenylboric 
chloride.  It  is  a  colourless  crystalline  mass  (m.  p.  190° ;  b.  p.  360°), 
insoluble  in  water,  but  on  prolonged  boiling  it  is  converted  into 
phenylboric  acid,  which  dissolves.  Ethyl  phenylborate,  PhB(0Et)2, 
is  formed  when  phenylboric  chloride  is  mixed  with  excess  of  absolute 
alcohol :  it  is  a  colourless,  pleasant-smelling  liquid  (b.  p.  176°),  which 
is  easily  converted  into  phenylboric  acid  by  moisture.  Zinc  ethide 
simply  removes  the  phenyl  from  the  alkyl  salt,  producing  boron  tri- 
ethide.  Paratolylboric  chloride,  Me.CsHi.BCLj,  is  prepared  by  the  action 
of  boric  chloride  on  mercuryditolyl  in  a  similar  way  to  the  phenyl 
derivative.  It  forms  a  colourless  crystalline  mass  (m.  p.  27°);  it  is 
violently  decomposed  by  water,  producing  tolylhoric  acid, 

Me.CeH^.BCOH).. 

This  forms  slender  needles  (m.  p.  240°),  sparingly  soluble  in  cold,  very 
easily  in  hot  water.  With  mercuric  chloride,  it  yields  a  white  preci- 
pitate of  mercurytolyl  chloride,  C7H7HgCl.  D.  A.  L. 

Carbostyril.  By  P.  Friedlaendeb  and  H.  Ostermaier  {Ber.,  14, 
332 — 338). — A  continuation  of  the  author's  former  researches  (this 
vol.,  201).  By  the  oxidation  of  oxycarbostyril  with  alkaline  perman- 
ganate, besides  orthonitrobenzoic  acid  and  water,  there  is  also  obtained 
carhostyrilic  acid. 

The  latter  crystallises  in  delicate  white  needles,  -sparingly  soluble  in 
cold  water,  easily  soluble  in  hot  water  and  alcohol ;  it  melts  at  200° 
with  decomposition,  and  even  at  100°  it  gives  oft"  carbonic  anhydride 
slowly.  -By  heating  it  with  dilute  hydrochloric  acid,  or  with  soda  solu- 
tion, carhostyrilic  acid  is  decomposed  into  anthranilic  and  oxalic  acids, 
thus  :  C9H9N06=  C7H7N02  +  H2C2O4 ;  it  must  thus  be  regarded  as  an 
oxalylanthranilicacid,  CcH4(NH.CO;COOH)COOH.HoO,  or  more  pro- 
bably,  C6H4NHC(OH)2(COOH).COOH.  By  the  action  of  phosphorus 
pentachloride  on  carbostyril  or  oxycarbostyril  monochloroquinoline  is 
obtained,  which  forms  long  needles  (m.  p.  37°,  b.  p.  267°) ;  in  its 
chemical  and  physical  properties  it  is  intermediate  between  dichlor- 
quinoline  and  quinoline.  It  possesses  strongly  basic  properties,  forms 
a  platinochloride  (CgHeNC^HCOa.PtCli  +  2H2O,  crystallising  in 
needles.  By  nascent  hydrogen,  it  is  converted  into  tetrahydroquino- 
line,  identical  with  that  obtained  from  quinoline.  On  heating  mono- 
chloroquinoline in  sealed  tubes  with  water,  it  is  converted  into 
carbostyril. 

When  monochloroquinoline  is  heated  with  alcoholic  potash,  it  is 
converted  into  ethylcarbostyril,  C4H6NOEt,  a  sweet,  colourless  oil 
(b.  p.  206)  easily  soluble  in  dilute  acids ;  it  is  identical  with  the  pro- 
duct of  the  action  of  ethyl  iodide  on  sodium  carbostyril.  When  heated 
with  hydrochloric  acid,  it  is  decomposed  into  carbostyril  and  ethyl 
chloride ;  it  is  converted   by  sodium-amalgam  into  dihydroethyl  car' 


ORGANIC   CHEMISTRY.  733 

hostynl,  which  crystallises  in  needles  having  a  silvery  lustre  and  melt- 
ing at  199°.  Siiuilarly  methylcarbostyril,  an  oil  smelling  like  oranges 
(b.  p.  2-47°),  and  phcuylcarbostyril,  crystallising  in  glistening  leaflets 
(m.  p.  69°),  are  described. 

Weinberg  has  shown  that  a  monochlorethylcarbostyril  is  obtained 
from  dicliloroquinoline.  On  heating  this  with  hydrochloric  acid,  it  is 
converted  into  minioMorocarhostyril  (m.  p.  24!°_),  which  is  analogous 
in  its  physical  properties  to  carbostyril. 

The  conversion  of  monochloroquinoline  into  carbostyril  cannot 
readily  be  explained  if  the  structural  formula  of  carbostyril  be  I — 

CH       CH  CH     GH 

OH  /^/\  CH  CH  /X^A  CH 


II. 
CH    ilH  OH    K 


c"  \A/  '^  '^  %A\J  ^'" 


and  if  chloroquinoline  has  the  constitution  represented  above  (II) ;  bnt 
this  diflBculty  disappears  if  carbostyril  be  considered  to  be  a  hydroxy- 
quinoline,  although  this  hypothesis  involves  some  difficulty  in  explain- 
ing the  formation  of  carbostyril  from  amidocarbostyril  (cf .  Abstr.,  1881, 
598).  V.  H.  V. 

Action  of  Iodine  on  Naphthalene  at  High  Temperatures. 
By  A.  Bleunakd  and  G.  Vrau  (Gomjd.  rend.,  94,  -534—536). — 30 
parts  iodine  were  heated  with  70  parts  naphthalene  in  a  sealed  tube 
at  250°  for  12  hours.  The  black  product  thus  obtained  was  boiled 
with  potash  to  remove  excess  of  iodine,  and  finally  washed  with  warm 
water.  The  black  powder  contains  iodine  in  combination,  and  when 
heated  gives  oft'  violet  vapoure  and  hydriodic  acid.  Alcohol  and  car- 
bon bisulphide  dissolve  mere  traces,  but  benzene  dissolves  a  much, 
greater  quantity,  forming  a  -strongly  dichroic  liquid,  red  by  trans- 
mitted, and  green  by  reflected  light.  The  thick  liquid  left  on  evapo- 
ration of  the  benzene  may  be  separated  by  means  of  ether  into  a  thick 
i-ed  liquid,  soluble  in  ether,  of  the  composition  C,  81*0  ;  H,  6'9  ;  O, 
12'1  =  100*0,  and  a  reddish  powder,  much  less  soluble  in  ether,  of  the 
composition,  C,  88-4;  H,  57 ;  0,59  =  100.  The  two  bodies  could 
not  be  perfectly  separated. 

The  residue  left  after  treatment  with  alcohol,  carbon  bisulphide 
and  benzene,  constitutes  more  than  90  per  cent,  of  the  total  product, 
and  has  the  composition:  C,  752;  H,  38;  I,  21  "4  =  100,  agreeing 
with  the  formula  C4oH2jl,  or  assuming  that  the  iodine  replaces  one 
atom  of  hydrogen,  C40H24  =  4CioH6. — The  principal  action  of  the 
iodine  on  the  naphthalene  is  the  removal  of  hydrogen  in  the  form  of 
hydriodic  acid,  with  formation  of  the  body  ajCioHj.  C.  H.  B. 

Dimethylnaphthalene.  By  A.  Emmedt  and  F.  Eeingruber 
Annalen,  211,  oG5 — 371). — The  authors  have  shown  {Amialen,  206, 
367  and  372)  that  the  portion  of  coal-tar  oil  which  distils  between  the 
boiling  points  of  naphthalene  and  acenaphthalene  contains  methyl, 
naphthalene  (b.  p.  242°).     By  repeated  redistillation  of  the  hydi-u- 
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carbons  boiling  between  250°  and  280°,  a  mixture  of  several  isomeric 
dimethylnaphthalenes  is  obtained  (b.  p.  250 — 270°). 

The  mixture  yields  a  crystalline  picrate.  The  barium  salt  of  the 
dimethylnaphthalene-monosulphonaic  acid  is  easily  soluble  in  water. 

W.  C.  W. 

Dichloronaphthalene  and  Chloronaphthol  from  iS-Naphthol- 
sulphonic  Acid.  By  A.  Claus  and  M.  Uehne  (Ber.,  15,  319—3-22). 
The  authors  have  confirmed  Alen's  researches  (this  vol.,  409)  on  the 
dinitrochloronaphthalene  a-nd  the  monoohlorophthalic  acid  obtained 
from  the  so-called  e-dichloronaphthalene: 

The  neutral  alkali  salts  of  the  chlorophthalic  acid  are  readily  soluble 
in  water ;  the  potassium  salt  forms  large  acicular  crystals  ;  the  silver 
salt  forms  a  white  stable  precipitate.  The  chloro-yS-naphthol  from 
/3-naphtholsulphonic  acid  (Abstr.,  1811,  981)  gives  the  same 
chlorophthalic  acid  as  that  mentioned  above.  These  facts  lead  to  the 
conclusion  either  that  by  the  oxidation  of  the  dichloronaphthalene  the 
chlorine  atom  which  has  taken  the  place  of  the  sulpho-group  of  the 
/3-naphthol-sulphonic  acid  is  unattacked,  and  remains  in  the  chloroph- 
thalic acid,  or  that  in  the  dichloronaphthalene,  and  in  the  chloro-y3- 
naphthol,  as  in  the  /S-naphtholsulphonic  acids,  both  the  substituting 
groups  are  in  the  /3-positiou,  one  in  each  benzene  nucleus.  The  author 
inclines  to  the  latter  view. 

In  conclubion,  a  comparison  is  drawn  between  a-  and  ^-naphthol- 
sulphonic  acids ;  the  former  gives  baric-  salts  readily,  the  latter  only 
with  difficulty  ;  with  nitric  acid,  the  former  yields  dinitronaphthol,  the 
latter  a  nifcrosulphonic  acid ;  the  former  is  converted  into  dichloro- 
naphthoquinone  by  potassium  chlorate  and  hydrochloric  acid,  the 
latter  is  for  the  most  part  unattacked  by  these  reagents. 

Y.  H.  V. 

Naphthalene-Derivatives.  By  I.  Gcareschi  (E.  Accad.  d.  Scienze 
dl  Torino,  16,  568—570  ;  Gazzetta,  1881,  542).— This  paper  is  a  sequel 
to  the  short  note  on  the  bromo-  and  bromonitro-naphthalenes  pub- 
lished by  the  author  in  1877  (this  Journal,  31,  712).  Having  prepared 
a  large  quantity  of  dibromonaphthalene  by  Glaser's  method,  he  has 
obtained  from  it  the  following  compounds : — (1)  Glaser's  dibromo- 
naphthalene melting  at  81 — 82°.  (2)  From  the  mother-liquors  of  this, 
products  melting  at  Q7 — 70°,  and  from  these  a  dibromonaphthalene 
melting  at  67'5 — 68°,  identical  with  the  /3-dibromonaphthalene  (m.  p. 
70 — 71°),  which  he  obtained  in- 1877.  (3)  Another  dibromonaphtha- 
lene of  Glaser,  said  to  melt  at  'IQi",  whereas  Jolin  separated  from  the 
last  mother-liquors  a  dibromonaphthalene  melting  at  60 — 61°,  whence 
Guareschi  is  of  opinion  that  Glaser's  compound  melting  at  7&^  was  a 
mixture  of  the  dibromouaphthalenes  melting  respectively  at  81 — 82° 
and  at  68°.  By  oxidation  of  a  dibromonaphthalene,  there  is  also  ob- 
tained the  anhydride  of  a  bromophthalicacid  (m.  p.  207'5 — 208°). 

As  secondary  products  of  the  preparation  of  monobromouaphfcha- 
lene  by  the  action  of  bromine  in  the  cold  on  naphthalene  dissolved  iu 
carbon  sulphide,  there  are  obtained  :  the  dibromonaphthalene  melting 
at  81 — 82°,  which  is  likewise  formed  by  the  action  of  bromine-vapour 
on  naphthalene  ;  another  melting  at  68°,  and  a  third  (discovered  by 
Wichelhaus  and  Darmstadter)  at  126 — 127°. 
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The  author  has  further  obtained  a  new  monobromonitronaphthalene 
in  beautiful  yellow  needles  melting  at  127*5".  H.   W. 

A  Diatomic  Alcohol  Derived  from  S-Naphthol.  By  G.  Rous- 
SEAU  {Coiiipt.  rend.,  94,  133 — 13G). —  By  treating  /3-naphthol  with 
chloroform  in  presence  of  but  a  small  excess  of  caustic  soda  solution, 
the  author  obtained,  besides  the  aldehyde  indicated  by  theory,  a 
white  crystalline  substance,  amounting  to  40  per  cent,  of  the  naphthol 
employed.  It  is  almost  insoluble  in  benzene,  carbon  bisulphide,  and 
acetic  acid,  but  sparingly  soluble  in  ether  and  light  petroleum.  It  is 
insoluble  in  alkalis,  but  when  warmed  with  sulphuric  acid,  it  yields 
a  blood-red  liquid  with  a  splendid  green  fluorescence. 

The  diatomic  character  of  the  alcohol  is  established  by  the  analysi.s 
of  the  diacetato  and  the  ether,  and  a  study  of  its  oxidation-products 
will  show  whether  it  is  derived  from  the  hydrocarbon — 

CioHe.CH  CH. 

I         11^  or  C,oH,/|     \CioH., 

CioHfi.OH  Cm 

Its  transformations  show  that  for  the  present  the  new  alcohol  must  be 
ranked  with  the  pseudo-glycols  and  particularly  with  the  pinacones. 

R.  R. 

Action  of  Amines  on  the  Quinones.  By  T.  Zincke  (Ber.,  15, 
279 — 287). — A  continuation  of  the  author's  researches  (Abstr.,  1881, 
595,  915). 

/3-naphtliaquinoneanilide  differs  from  the  corresponding  a-componnd 
in  behaving  as  a  feeble  monobasic  acid  ;  it  is,  however,  converted  into 
the  a-compound  by  heating  it  with  alcohol,  or  with  acetic  or  sulphuric 
acid.  The  author  has  examined  the  question  whether  the  acid  nature 
is  due  to  a  hydroxyl  or  the  NH  group,  by  the  preparation  of  ethereal 
derivatives.  If  the  hydroxyl  group  were  present  (a  view  which  seems 
to  be  precluded  by  the  impossibility  of  obtaining  an  acid  radicle 
derivative)  an  ether  of  hydroxynaphthoquinone  would  be  formed,  but 
if  the  NH  group  were  the  cause  of  the  acid  function,  a  higher  homo- 
logue  of  naphthaquinone  would  be  formed  by  the  substitution  of  a 
hydrogen-atom  by  a  paruffinoid  group.  The  author  prepared  some 
of  these  ethereal  derivatives,  but  from  want  of  material  was  unable  to 
decide  their  constitution. 

The  methyl  compound  obtained  from  the  silver  salt  of  /S-naphtha- 
quinoneanilide  and  methyl  iodide  crystallises  in  golden  needles 
(m.  p.  151^),  the  ethyl  compound  in  glistening  monoclinic  prisms 
(m.  p.  104°),  soluble  in  alcohol,  benzene,  and  chloroform,  the  iso- 
propyl  compound  in  large  golden  crystals.  These  compounds  are  not 
saponified  by  the  alkalis,  and  the  author  is  at  present  investigating 
the  action  of  acetic,  sulphuric,  and  hydrochloric  acid  on  them.  By 
passing  nitrous  fumes  into  an  alcoholic  solution  of  the  ,8-anilide,  white 
crystalline  needles  separate  out  before  the  solution  is  saturated ; 
subsequently  a  red  crystalline  substance  is  formed.  The  white  com- 
pound is  very  unstable,  losing  the  elements  of  alcohol,  and  yielding  the 
red  compound,  which  crystallises  in  long  needles  (m.  p.  245").  By 
reducing  agents,  it  is  converted  into  an  indigo-blue  compound,  soluble  in 
benzene,  ether,  &c. ;  it  has  feebly  basic  properties,  but  its  salts  do  not 
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seem  to  be  stable.  With  acetic  anhydride,  it  yields  an  acetyl-deri- 
vative  crystallising  in  golden-yellow  leaflets ;  by  oxidising  agents,  it 
is  converted  into  a  golden-yellow  substance  crystallising  in  leaflets  or 
needles.  As  the  constitutional  formula  of  the  naphthaquinoneanilido 
has  not  been  satisfactorily  established,  the  formulae  of  these  compounds 
cannot  be  well  determined ;  it  appears  that  the  red  compound  is 
derived  from  the  naphthoquinoneanilide  by  the  replacement  of  H  by 
NO,  and  has  the  formula  Ci6Hio(NO)N02;  the  blue  compound  has 
the  probable  formula  Ci6H|o(NH2)N02;  and  the  g:olden-yellow  com- 
pound obtained  by  oxidation  the  formula  Ci6H9(NH)N02.  Further 
investigations  are  required  to  confirm  these  views. 

The  toluidines  act  on  /J-naphthaquinone  like  aniline ;  the  para- 
toluidine  compound  can  hardly  be  distinguished  from  the  corresponding 
aniline  compound ;  its  alkali  salts  are  easily  soluble ;  its  calcium, 
barium,  mercury,  silver  salts  are  insoluble  precipitates.  With  nitrous 
acid,  |S-naphthaquinone-paratoluide  gives  a  red  compound  (m-  p.  240  — 
245°),  and  a  blue  reduction  product,  which  yields  an  acetyl-derivative 
(m.  p.  190°)  and  an  oxidation  product  (m.  p.  260 — 2G5°).  Similar 
compounds  were  obtained  from  orthotoluidine.  V.  H.  V. 

Naphthylsulphuric  Acid.  By  R.  Ni^tzki  (Ber.,  15,  305—306).— 
It  has  recently  been  shown  that  naphthol  resembles  the  alcohols  rather 
than  the  phenols  in  its  reactions.  B}'  rubbing  finely  powdered  dry 
(3-naphthol  with  sulphuric  acid,  a  rise  of  temperature  takes  place,  and 
a  crystalline  substance  separates  out.  On  neutralisation  with  soda, 
delicate  crystalline  needles  are  obtained,  soluble  in  water,  sparingly 
soluble  in  alcohol.  On  acidifying  an  aqueous  solution  of  these  crystals 
with  hydrochloric  acid,  they  are  decomposed  into  naphthol  and  sul- 
phuric acid ;  this  change  characterises  the  compound  as  analogous  to 
hydrogen  ethyl  sulphate.  By  indirect  analysis  the  author  shows  that 
the  acid  has  the  formula  C10H7SO4H. 

By  heating  a  mixture  of  the  sodium  salt  of  this  acid  with  sodium 
ethyl  sulphate,  ethyl  /3-naphthol  is  obtained ;  similarly  /S-dinaphthyl 
ether  and  other  ethers  may  be  formed.  Naphthylsulphuric  acid  will 
not  react  with  the  diazo-compounds.  V.  H.  V. 

Action  of  Phosphorus  Pentachloride  on  a-Naphtholsulphonic 
Acid.  By  A..  Glaus  and  H.  Oehler  (Ber.,  15,  312— 315).— The 
authors  have  examined  the  action  of  phosphorus  pentachloride  on 
a-naphtholsulphonic  acid  under  various  conditions.  The  results  differ 
most  markedly  from  those  obtained  with  the  corresponding  /J-acid 
(Abstr.,  1881,  914),  for  there  is  formed  neither  an  ethereal  combination 
of  the  hydroxyl  and  sulphonic  group  nor  an  ethereal  salt  of  phosphoric 
acid.  When  phosphorus  pentachloride  and  anhydrous  salts  of  a- 
naphtholsulphonic  acid  are  heated  together  at  a  temperature  of 
60 — 100°  C,  a-naphtholsulphonyl  chloride  is  obtained ;  at  100 — 150° 
a  monochloronaphtlwl,  CioH6Cl(OH),  and  a  dlchloroiiapldhalene  are 
formed.  These  may  be  separated  by  distillation  in  a  current  of  steam, 
when  the  chloronaphthol  passes  over  first.  It  crystallises  in  small 
brick-red,  interlaced  needles  (m. p.  57°),  soluble  in  alcohol,  ether,  and 
chloroform ;  by  oxidation  with  alkaline  permanganate  or  excess  of 
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concentrated  nitric  acid,  it  is  converted  into  phthalic  acid.  With  a 
small  quantity  of  nitric  acid,  it  yields  naphthoquinone  (m.  p.  125°). 

Dichloronaphthalene  crystallises  in  long,  white  needles  (m.  p.  94°), 
soluble  in  alcohol  and  ether.  Like  the  chloronaphthalene,  it  yields  on 
oxidation  phthalic  acid  and  naplithaquinone. 

In  both  compounds  the  hydroxyl-group  and  chlorine-atoms  are  in 
the  position  a^-.o-i;  but  the  dichloronaphthalene  differs  from  the  a,a2 
dichloronaphthalene  described  by  Beilstein,  which  yields  dichloroph- 
thalic  acid  on  oxidation ;  this  discrepancy  the  authors  propose  to 
examine  further.  V.  H.  V. 

Essence  of  Linaloes.  By  H.  Morin  (Compt.  rend.,  94,  733 — 735). 
— By  prolonged  treatment  with  a  saturated  aqueous  solution  of  hydro- 
chloric acid,  and  exposure  to  light,  essence  of  linaloes  (Licari  kanali, 
Abstr.,  1881,  738),  yields  a  hydrochloride  which  decomposes  on  dis- 
tillation at  ordinary  pressure,  but  may  be  distilled  with  an  excess  of 
water  under  reduced  pressure.  It  is  a  colourless  optically  inactive 
liquid  of  the  composition  CioHi6,2HCl,  with  an  aromatic  odour  recalling 
that  of  camphor  (sp.  gr.  at  lo°  =  1009).  When  distilled  with 
calcium  hydroxide,  it  yields  a  hydrocarbon,  CioH,8,  a  colourless,  very 
mobile,  optically  inactive  liquid,  with  a  peculiar,  slightly  aromatic 
odour  (b.  p.  108—172"  at  765  mm.;  sp.  gr.  at  1H°  =0-835).  This 
hydrocarbon,  for  which  the  author  proposes  the  name  licareiie,  differs 
from  citrene  in  its  boiling  point  and  specific  gravity.  It  is  readily 
converted  into  isomerides-  or  polymerides  by  the  action  of  heat  or 
certain  chlorides,  such  as  zinc  chloride.  Essence  of  linaloes  is  there- 
fore the  hydrate  of  licareiie,  an  isomeride  of  terebenthene. 

A  mixture  of  essence  of  linaloes,  alcohol,  and  nitric  acid,  remains 
clear  for  some  time,  but  gradually  becomes  turbid,  and  finally  an 
upper  layer  of  liquid  separates  out,  which  is  insoluble  in  water,  and  is 
dextrogyrate,  whereas  essence  of  linaloes  is  Isevogyrate. 

C.  H.  B. 

Essence  of  Savory..  By  A.  Haller  {Compt.  rend.,  94,  132). — 
Essence  of  savory  from  Satureia  montana  is  an  orange-yellow  rather 
thick  liquid  of  sp.  gr.  0"7394  at  17°.  A  solution  of  potash  dissolves 
out  one-fifth  of  the  volume  of  the  essence,  and  by  appropriate  treat- 
ment of  the  solution  the  author  isolated  a  colourless  liquid  (b.  p.  232"^) 
identical  with  the  carvacrol  which  was  obtained  by  Schweitzer  from 
carvol  derived  from  essence  of  cumin,  and  identical  also  with  the 
/3-thymol  of  Miiller  and  Patt,  with  the  hydroxycymene  of  Kekule  and 
Fleischer,  &c.  Essence  of  savory  contains  about  40  per  cent,  of 
carvacrol,  as  well  as  another  phenol  with  a  higher  boiling  point.  The 
hydrocarbons  which  enter  into  its  composition  appear  to  be  two 
terpenes  boiling  at  172 — 175°  and  180 — 185°  respectively. 

R.  R. 

Products  of  the  Distillation  of  Colophony.  By  A.  Renard 
{Compt.  rend.,  94,  727—730 ;  see  ali=o  this  Journal,  40,  738).— That 
portion  of  the  product  of  the  distillation  of  colophony  which  boils  at 
154 — 157°  is  a  mixtnre  of  two  hydrocarbons,  doHie  and  CioHig,  which 
cannot  be  separated  by  distillation.     This  mixture  is  Isevogyrate,   is 
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partially  converted  into  a  hydrochloride  by  the  action  of  hydrochloric 
acid  gas,  and  is  violently  attacked  by  bromine  with  formation  of 
unstable  dibromides.  It  is  attacked  by  nitric  acid  of  sp.  gr.  1"2  at  80" 
with  production  of  a  resin  which  dissolves  in  the  excess  of  acid.  The 
solution  will  not  crystallise,  but  yields  a  syrupy  acid,  which  forms  an 
insoluble  lead  salt.  Fuming  sulphuric  acid  partially  converts  the 
mixture  into  cymenesulphonic  acid,  which  yields  a  barium  salt 
identical  with  that  obtained  from  the  terebenthene  boiling  at  170 — 
173°  (loc.  cit.). 

If  the  mixture  of  the  two  hydrocarbons  is  treated  with  one- 
twentieth  of  its  volume  of  ordinary  sulphuric  acid  (sp.gr.  1"8),  and 
the  supernatant  liquid  distilled  after  24  hours,  it  yields  two  fractions, 
one  boiling  below  200°,  the  other,  consisting  mainly  of  polymerides, 
above  300".  By  several  repetitions  of  this  treatment  on  the  portion 
boiling  below  200°,  with  increasing  quantities  of  sulphuric  acid,  a  new 
hydrocarbon,  decine,  CioH|h,  is  obtained.  It  is  not  attacked  by  ordinary 
sulphuric  acid,  hydrochloric  acid,  or  by  ordinary  boiling  nitric  acid; 
but  is  dissolved  by  fuming  nitric  acid  in  the  cold.  Bromine  is  with- 
out action  in  the  dark,  but  in  daylight  attacks  it  with  evolution  of 
hydrobromic  acid.  Fuming  sulphuric  acid  dissolves  it  slowly,  forming 
an  acid  which  yields  a  non-crystalline  barium  salt.  This  hydrocarbon 
exists  in  the  original  mixture  to  the  extent  of  about  7  per  cent.,  a  pro- 
portion too  small  to  account  for  the  properties  of  that  mixture,  which 
can  only  be  explained  by  the  assumption  that  it  contains  another 
hydrocarbon,  CmHig,  attacked  by  ordinary  sulphuric  acid. 

If  instead  of  heating  the  mixture  with  sulphuric  acid  of  sp.  gr.  1'8, 
it  is  repeatedly  treated  with  acid  of  sp.  gr,  1"75,  it  yields  a  mixture  of 
decine  and  a  new  terebenthene,  which  forms  a  liquid  monohydro- 
chloride,  and  is  produced  by  the  action  of  the  sulphuric  acid  on  the 
original  terebenthene.  This  second  terebenthene  is  converted  into 
cymenesulphonic  acid  by  ordinary  sulphuric  acid.  C.  H.  B. 

Dichlorocamphor.  By  P.  Cazenedve  (Compt.  rend.,  94,  730 — 
732). —  Camphor  is  dissolved  in  absolute  alcohol,  and  treated  with  a 
current  of  dry  chlorine  for  several  hours  at  80 — 90^.  Heat  is 
developed  and  hydrochloric  acid  is  given  off  in  large  quantity.  The 
product  is  repeatedly  treated  with  water,  and  then  heated  to  remove 
chloral  and  hydrochloric  acid.  On  coolinfr,  it  solidifies  to  a  crystalline 
mass,  which  may  be  purified  by  crystallisation  from  alcohol.  The 
dichlorocamphor,  CmHnCLO,  thus  obtained  forms  largo  white  oblique 
prisms,  slightly  soluble  in  cold,  but  very  soluble  in  hot  alcohol ; 
soluble  in  ether,  in  the  vapour  of  which  it  liquefies,  but  insoluble  in 
water.  It  softens  at  89°,  and  melts  at  93°,  at  which  temperature  it 
gradually  volatilises  without  decomposition.  Above  150°,  it  blackens 
find  decomposes  with  evolution  of  hydrochloric  acid.  On  continued 
heating,  the  temperature  rises  to  263°,  at  which  point  it  remains 
constant,  and  a  colourless  liquid  distils  over. 

The  formation  of  the  dichlorocamphor  is  probably  preceded  by  that 
of  the  monochloro-derivative.  No  higher  derivative  is  obtained  by 
the  prolonged  action  of  chlorine  at  the  temperature  of  the  experiment. 

C.  H.  B. 
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Note  on  the  Phenol  obtained  by  the  Action  of  Zinc  Chloride 
on  Bromocamphor.  By  R.  Schiff  (Gazzefta,  1881,  532 — 533). — 
The  author,  in  1880,  obtained  by  the  action  of  zinc  chloride  on  bromo- 
camphor a  liquid  phenol  boiling  at  226°  and  exhibiting  nearly  the 
composition  of  a  thymol.  The  quantity  obtained  was  however  very 
small,  and  the  analyses  not  quite  satisfactory ;  and  though  larger 
quantities  have  since  been  obtained,  and  submitted  to  fractional  distil- 
lation, the  author  finds  that  all  the  fractions  give  percentages  of 
hydrogen  somewhat  too  low  for  phenols  of  the  aromatic  series  with 
saturated  lateral  chains.  The  composition  of  the  phenol  above  men- 
tioned is  still  therefore  undecided.  H.  W. 

Colouring  Matter  in  Flour  Paste.  By  L.  de  Boisbaudrax 
(^Cowpt.  rend.,  94,  o62 — 563). — The  violet  pigment  is  contained  in 
cellules  which  grow  near  the  surface  of  the  paste.  The  paste  contain- 
ing the  organism  was  placed  in  different  atmospheres;  acetic  acid 
appeared  the  most  efficacious  in  promoting  the  formation  of  the 
colouring  matter.  The  pigment  is  insoluble  in  water,  but  dissolves  in 
alcohol  and  ether.  When  dry  it  has  a  metallic  lustre,  similar  to  that 
of  the  aniline  colours.  Hydrochloric  acid  turns  the  violet  alcoholic 
solution  to  blue  or  bluish-green,  and  finally  decolorises  it ;  sodium 
hydroxide  changes  it  to  green,  which  rapidly  pas.ses  into  yellow  with 
a  reddish  tinge.  The  blue-violet  alcoholic  solution  shows  a  nebulous 
absorption-band  in  the  yellow,  green,  and  greeuish-blue,  which  extends 
as  the  thickness  of  the  liquid  layer  is  increa.sed.  C.  H.  B. 

Products  of  the  Transformation  of  Quinoline.  By  G. 
KoERNEH  (Kendiconti  del  H.  Istituto  Lomhardo  [2],  14,  401,  526  ;  Gaz- 
zetia,  1881,  548 — 550). — When  quinoline  is  heated  with  methyl  iodide 
in  molecular  proportion,  and  the  product  is  distilled  with  potash,  a 
mixture  is  obtained,  separable  into  two  principal  products  boiling 
respectively  at  103°  and  240°.  The  former  of  these  is  dimethyl- 
aniline,  and  is  converted  by  oxidation  into  an  acid  belonging  to  a 
special  group,  to  which  there  is  no  known  analogue.  This  acid  is  still 
under  investigation. 

The  second  product,  boiling  at  about  240",  is  heavier  than  water, 
and  gives  by  analysis  numbers  agreeing  nearly  with  the  fornmla  of  a 
me  thyl-quinoline ;  and  in  fact  it  exhibits  all  the  properties  of  a 
lepidine,  excepting  that  it  has  a  more  agreeable  odour. 

Finally  the  author  states  that  he  has  obtained  compounds  possessing, 
like  quinine,  the  power  of  lowering  the  temperature  of  the  animal  body, 
and  amongst  these  he  mentions,  as  of  especial  interest,  the  derivatives 
of  a  base  CsHeNj,  the  preparation  of  which  will  be  described  in  a  future 
communication.  H.  W. 

Tropine.  By  G.  Merling  (-Be?-.,  15,  287— 293).— A  continuation 
of  the  author's  researches  (this  vol.,  410).  By  the  oxidation  of  tropine 
with  alkaline  permanganate  a  secondary  base,  tropigenine,  C^Hi.jNO, 
is  formed,  which  readily  combines  with  nitrous  acid  to  give  a  nitroso- 
compound,  and  with  methyl  iodide  reproduces  tropine.  The  platino- 
chloride  crystallises  in  dark  orange-coloured  tables,  sparingly  soluble  in 
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■\rater,  soluble  in  alcohol.  By  treating  a  hjdrocliloric  acid  solntion  of 
tropigenine  with  silver  oxide,  distilling,  and  subsequent  subliming  the 
product  in  a  vacuum,  the  free  base  is  obtained  in  the  form  of  hard 
colourless  needles  (m.  p.  161°)  ;  it  is  easily  soluble  in  water  and 
alcohol,  and  absorbs  carbonic  anhydride  from  the  air  with  avidity. 

The  aurochloride  crystallises  in  golden-yellow  leaflets,  sparingly 
soluble  in  cold  water.  By  the  action  of  methyl  iodide  on  tropigenine 
there  are  formed  the  hydriodides  of  tropigenine  and  tropine,  together 
with  methyltropine  iodide,  thus  : — 

2C,H,,0.N.H  +  2MeI  =  CvHi^O.NMeal  +  CH.^O.NHJ 

and  CH.^ONH  +  Mel  =  CvH.oO.NHMel.  These  results  confirm 
former  experiments  which  have  established  the  presence  of  a  methyl- 
group  in  tropine.  By  oxidising  tropine  with  chi'omic  acid,  a  dibasic 
acid,  C6n,iO(COOH)2,  is  obtained,,  which  gives  ofF  a  molecule  of  car- 
bonic anhydride  at  220 — 240°.  This  acid  will  combine  with  both  acids 
and  bases ;  its  hydrochloride  forms  well  crystallised  double  salts  with 
platinic  and  gold  chlorides.  The  author  has  prepared  the  barium, 
lead,  and  other  salts  of  this  acid,  and  proposes  to  investigate  further 
its  reactions  and  constitution.  V.  H.  V. 

Researches  on  Atropine.  By  L.  Pfesci  (Acoad.  dki  Liiicei,  9, 
147;  GazzcUa,  1881,  538— 539).— In  a  former  paper  (Abstr.,  1881, 
293)  the  author  mentioned  the  formation  of  a  basic  substance  by  the 
action  of  nitric  acid  on  atropine ;  and  he  now  gives  further  direc- 
tions for  its  preparation  and  describes  its  properties.  This  base 
crystallises  in  colourless  inodorous  prisms ;  melts  at  60 — 62°;  is  slightly 
soluble  in  water,  more  soluble  in  light  petroleum  and  amyl  alcohol, 
very  slightly  in  common  alcohol,  ether,  chloroform,  benzene,  carbon 
snlphide,  and  methyl  alcohol.  Its  taste  is  bitter  and  disagreeable.  Its 
analysis  leads  to  the  formula  C17H21NO2,  differing  from  that  of  atro- 
pine, CnNzaNOs,  by  HaO,  whence  the  author  proposes  to  call  it 
apoatropine,  and  concludes  that,  in  its  formation,  the  nitric  acid 
plays  the  part  of  a  dehydrating  agent.  The  s-ulphate,  Ci702iN02,S04H2 
-|-  6H2O,  forms  very  beautiful  nacreous  laminar  crystals  ;  the  hydro- 
chloride, nitrate,  hydriodide,  chromate,  and  acetate  have  also  been  pre- 
pared. 

When  apoatropine  (10  g.)  is  heated  at  120 — 130°  in  sealed  tubes 
with  fuming  hydrochloric  acid  (60  g.)  for  four  hours,  it  is  decomposed, 
with  deposition  of  a  brown  semi-fluid  stratum  ;  and  on  decanting  the 
supernatant  acid  liquid,  and  dissolving  the  brown  substance  in  dilute 
sodium  carbonate,  two  liquids  are  again  formed,  one  acid,  the  other 
alkaline,  containing  the  products  of  the  reaction.  On  exhausting  the 
acid  liquid  with  ether  and  evaporating  the  ether,  a  crystallised  base 
is  obtained  which  melts  at  60 — 61°,  and  appears,  from  its  reactions ' 
and  the  analysis  of  its  platinochloride,  to  consist  of  tropine. 
The  alkaline  liquid  yields  a  white  pulverulent  substance  which  melts- 
at  196 — 198°,  crystallises  from  alcohol  on  addition  of  water,  and  is 
shown  by  its  reactions  and  analysis  to  consist  of  isatropic  acid, 
C9H8O2.  The  acid  ethereal  liquid  resulting  from  agitating  the  hydro- 
chloric acid  solution  with  ether  yields  on  evaporation  a  confusedly 


ORGANIC  CHEMISTRY.  741 

crystallised  substance,  which  dissolves  in  benzene,  crystallises  there- 
from by  slow  evaporation  in  transparent  tablets  melting  at  10-1 — 106°, 
dissolves  sparingly  in  cold  water,  and  appears  from  its  analysis  and 
its  reactions  to  be  atropic  acid,  C9H8O2. 

The  constitutional  formula  of  apoatropine  may  be  derived,  according 
to  the  author,  from  that  of  atropic  acid,  CH2 '.  CPh.COOH,  by  sub- 
stituting for  the  carboxylic  hydroxyl  the  univalent  radicle  CeH^NO, 
giving  for  apoatropine  the  formula  CH.  '.  CPh.CO.CgHHNO. 

The  following  are  the  results  of  physiological  experiments  made  by 
G.  Malagola  with  apoatropine  on  frogs,  dogs,  and  men  ;  1.  Apoatro- 
pine neither  dilates  the  pupil  nor  produces  any  other  effect  on  the 
eye,  beyond  slight  local  irritation.  2.  It  perceptibly  slackens  the 
beating  of  the  heart.  3.  In  moderately  large  doses,  it  produces  cha- 
racteristic chronic  convulsions ;  in  larger  doses,  rapid  and  violent  con- 
vulsions.    4.  The  symptoms  of  poisoning  quickly  disappear. 

H.  W. 

Pathological  Bases.  By  Selmi  (R.  Accad.  dei  Lineei,  5,  174, 
243;  Gazzetta,  1881,  54G — 547). — The  author,  suspecting  that,  in 
various  diseases,  there  are  formed  in  the  tissues,  substances  of  poison- 
ous nature,  which,  together  with  the  alteration  of  the  tissues,  or  by 
their  sole  action,  determine  the  death  of  the  patient,  has  analysed  the 
urine  of  patients  affected  with  progressive  paralysis,  miliary  fever, 
rheumatic  tetanus,  and  other  diseases,  also  the  urine  of  the  insane,  and 
tinds  that  in  all  these  cases,  as  in  the  animal  body  after  death,  bases 
are  formed  possessed  of  jx)isonous  properties.  The  urine  of  a  patient 
affected  with  progressive  paralysis  accompanied  by  increasing  inj- 
becility,  yielded  :  1.  A  base  very  much  like  nicotine  but  not  identical 
therewith,  having  a  specific  poisonous  action,  especially  on  the  spinal 
marrow,  destroying  its  activity,  and  diminishing  the  general  sensibility, 
the  respiration,  and  the  pulsations  of  the  heart.  2.  Another  base,  but 
in  much  smaller  quantity,  having  the  odour  of  conine.  A  base  having 
the  same  odour,  also  in  very  small  quantity,  was  extracted  from  the 
urine  of  a  patient  affected  with  rheumatic  tetanus.  From  the  urine 
of  other  patients,  and  from  the  blood  and  viscera  of  a  mare,  various 
other  bases  were  extracted,  of  somewhat  indefinite  character,  but  all 
possessed  of  poisonous  properties.  The  urine  of  a  scorbutic  patient 
yielded"  a  white  crystalline  substance,  of  which  the  part  soluble  in 
alcohol  possessed  the  power  of  converting  starch  into  glucose. 

H.  W. 

Researches  on  the  Formation  of  Ptomaines.  By  E.  PATERxd 
and  P.  Spica  {Gazzetta,  1882,  63 — 82). — The  experiments  recorded  in 
this  paper  were  made  with  the  view  of  ascertaining  whether  substances 
identical  with,  or  similar  to,  the  bases  called  ptommnes  or  cadaveric 
alkaloids,  can  be  extracted  from  animal  fluids  in  their  normal  state, 
before  they  enter  into  putrefaction.  The  liquids  experimented  on  were 
fresh  blood  and  fi-esh  egg-albnmin,  acidulated  solutions  of  which  were 
tested  with  various  reagents  comraouly  used  for  the  detection  of 
alkaloids,  e.g.,  phosphomolybdic  acid,  potassio-mercnric  iodide,  pal- 
ladious  chloride,  auric  chloride,  mercuric  chloride,  tannic  acid,  &c. — 
with  the  result  of  showing  that  the  reactions  thus  obtained  are  exactly 
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similar  to  those  produced  by  the  same  reagents  in  solutions  of  the  so- 
called  ptomaines  extracted  from  the  dead  animal  body. 

With  reference  to  the  search  for  poisonous  alkaloids  in  a  dead  body 
by  the  hypodermic  injection  of  fluids  extracted  therefrom  into  the 
body  of  a  living  animal,  the  authors  point  out  the  necessity  of  ensuring 
that  the  fluids  so  injected  are  free  from  infective  germs,  as  otherwise 
it  would  not  be  safe  to  infer  that  any  poisonous  effects  thai  may  result 
from  their  injection  -are  really  due  to  the  presence  of  alkaloids. 

H.  W. 

The  Quebracho  JDrugs  from  the  Argentine  Republic.  By  0. 
Hesse  (Annalen,  211,  249 — 282). — Not  only  the  amount  of  alkaloids, 
but  also  the  number  of  different  bases,  contained  in  the  bark  of 
"  Quebracho  bianco "  {Aspidosperma  Quebraclhci)  varies  according  to 
the  different  sources  from  which  the  bark  is  obtained.  No  fewer  than 
six  alkaloids  are  contained  in  the  bark  from  Pilciao  in  the  Argentine 
Republic.  The  alkaloids  are  obtained  by  boiling  the  bark  in  alcohol. 
The  alcoholic  solution  is  evaporated,  soda  is  added  to  the  residue,  and 
the  mixture  is  extracted  with  ether  or  chloroform.  This  extract  is 
evaporated  to  dryness,  the  residue  dissolved  in  dilute  sulphuric  acid, 
and  the  alkaloids  precipitated  from  the  acid  solution  by  the  addition 
of  caustic  soda.  On  recrystallisation  from  a  small  quantity  of  boiling 
alcohol,  a  mixture  of  Aspidospermine,  C22H30N2O2,  and  quebrachine, 
C21H26N2O3,  is  deposited ;  aspidospermatine,  aspidosamine,  and  hjpoque- 
hrachine  are  contained  in  the  mother-liquor.  The  crystalline  deposit  is 
dissolved  in  alcohol  and  mixed  with  hydrochloric  acid  ;  on  evapo- 
rating the  solution,  quebrachine  hydrochloride  crystallises  out.  The 
aspidospermine  in  the  filtrate  is  precipitated  by  ammonia  and  purified 
by  recrystallisation  from  alcohol :  this  alkaloid  forms  colourless  prisms 
and  needles  (m.  p.  206°),  freely  soluble  in  absolute  alcohol,  benzene, 
and  chloroform.  The  alcoholic  solution  is  Isevogyrate.  The  pure  alka- 
loid gives  a  magenta  coloration  with  perchloric  acid,  and  possesses 
the  properties  ascribed  to  it  by  Fraude  (Ber.,  11,  2189;  12,  1560).  It 
is  a  very  weak  base,  forming  amorphous  salts,  which,  when  treated 
with  chloroform,  lose  a  portion  of  the  base. 

AspidospeJinatine,  C28H2SN2O2. — The  bases  contained  in  the  mother- 
liquor  obtained  in  the  preparation  of  aspidospermine,  are  converted 
into  acetates.  Sodium  bicarbonate  is  added  to  the  mixture,  and  the 
precipitate  produced  removed  by  filtration.  To  the  clear  liquid,  a 
small  quantity  of  ammonia  is  added  to  remove  the  aspidosamine. 
The  filtrate  is  mixed  with  soda  and  extracted  with  ether.  The  residue 
which  remains  on  evaporating  the  ethereal  extract  is  treated  with 
light  petroleum,  which  dissolves  aspidospermatine,  but  leaves  hypo- 
quebrachine  undissolved.  The  aspidospermatine  is  washed  with 
alcohol  and  again  recrystallised  from  light  petroleum. 

The  pure  alkaloid  forms  delicate  needle-shaped  crystals  (m.  p.  162°), 
soluble  in  alcohol,  ether,  and  chloroform.  [ajj,  =  —  72  3  for  a 
2  per  cent,  alcoholic  solution  at  15°.  Aspidospermatine  resembles 
aspidospermine  in  its  behaviour  with  perchloric  acid  and  ferric 
chloride.  Aspidospermatine  combines  with  acids,  forming  amorphous 
salts.  Alkalis  produce  white  precipitates  (soluble  in  pure  water) 
with  the  solutions  of   these  salts.     On  the  addition  of  sodioplatinic 
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chloride  to  the  hydrochloride,  a. pale  yellow  precipitate  is  thrown 
down,  which  has  the  composition  (C22H28N202)2,PtCleHa  +  4H,0. 

The  precipitate  of  crude  aspidosaviine  mentioned  above  is  dissolved 
in  acetic  acid,  reprecipitated  by  ammonia,  and  is  freed  from  traces  of 
the  other  alkaloids  by  washing  with  light  petroleum. 

Aspidosamine  is  almost  insoluble  in  water,  but  dissolves  freely  in 
ether,  chloroform,  alcohol,  and  benzene.  The  alcoholic  solution  has 
an  alkaline  reaction.  It  neutralises  acids,  forming  amorphous  salts. 
The  aqueous  solution  of  the  hydrochloride  gives  a  brownish-red 
coloration  with  ferric  chloride.  The  platinochloride  has  the  compo- 
sition (C22H28N202)2,PtCl»H2  +  3HjO.  Aspidosamine  gives  a  blue 
coloration  with  a  mixture  of  sulphuric  and  molybdic  acids,  a  dark 
blue  colour  with  sulphuric  acid  and  potassium  dichromate,  and  a 
magenta  coloration  on  boiling  with  perchloric  acid. 

The  crude  hypoguebraohine,  obtained  in  the  separation  of  aspido- 
spermatine  {vide  supra),  is  dissolved  in  acetic  acid.  The  solution  is 
treated  with  animal  charcoal,  saturated  with  sodium  hydroxide,  and 
extracted  with  ether.  The  extract,  on  evaporation,  leaves  the  hypo- 
quebrachine,  C21H26N2O2,  in  the  form  of  an  amorphous  mass  (m.  p. 
80°).  The  alkaloid  is  soluble  in  alcohol,  ether,  and  chloroform.  It  is 
a  powerful  base,  forming  yellow  amorphous  salts,  which  dissolve 
freely  in  water.  The  aqueous  solution  of  the  hydrochloride  gives 
a  cherry-red  coloration  with  ferric  chloride,  a  yellow  precipitate 
which  rapidly  changes  to  violet  with  chloride  of  gold,  and  a  pale 
yellow  amorphous  precipitate  with  sodium  platinum  chloride.  The 
platinochloride  has  the  composition  (C2iH38N202)jPtCUH2  +  4H2O. 

Crude  quebrachiiie  can  be  ptiritied  by  recrystallising  the  hydro- 
chloride or  sulphate.  The  alkaloid  is  precipitated  from  an  aqueous 
solution  of  its  salts  by  soda,  and  the  precipitate  is  recrystallised  from 
alcohol.  Pure  quebrachine,  C21HMN2O3,  crystallises  in  colourless 
needles,  which  melt  with  partial  decomposition  at  215°.  The  crystals 
dissolve  freely  in  chloroform  and  in  boiling  alcohol :  these  solutions 
deflect  the  ray  of  polarised  light  to  the  right.  For  a  2  per  cent, 
solution  in  alcohol  [aju  =  -|-  62"5  at  15°,  and  in  chloroform  [ajo  =  -|- 
18"6°.  The  tests  for  this  alkaloid,  and  a  description  of  some  of  its 
salts  have  been  previously  given  by  the  author  (Ber.,  13,  2308;  this 
Journal,  1881,  Abstr.,  294).  The  neutral  oxalate  crystallises  in 
needles,  insoluble  in  alcohol  or  water.      The  tartrate, 

(C2,HmN,03)2C4H606    +    6H2O, 

forms  colourless  plates,  soluble  in  water.  The  citrate  crystallises  in 
needles,  soluble  in  hot  water.  The  hi/driodide  is  an  amorphous  body  ; 
the  thiocyauate  is  crystalline. 

Quebrach amine. — The  mother-liquors  obtained  in  the  purification  of 
aspidospermine  by  recrystallisatiou  from  alcohol,  deposit  crystals  of 
aspidospermine  on  spontaneous  evaporation  ;  on  further  evapora- 
tion an  amorphous  residue  remains,  from  which  quebrachamine  can 
be  extracted  by  treatment  with  a  small  quantity  of  boiling  alcohol. 
The  alkaloid  is  deposited  in  colourless  plates  (m.  p.  142°)  on  the 
addition  of  water  to  the  alcoholic  solution.  Quebrachamine  dissolves 
readily   in   alcohol,  benzene,   chloroform,  and  ether.      The  alcoholic 
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solution  is  strongly  alkaline,  and  has  an  intensely  bitter  taste. 
With  sulphuric  acid  and  molybdic  acid  or  potassium  dichromate, 
quebrachamine  gives  a  dark  violet  coloration.  Alkalis  produce  a 
white  precipitate  with  solutions  of  quebrachamine  salts.  The  hydro- 
chloride is  amorphous.  Quebrachamine  has  only  been  met  with  in 
one  sample  of  quebracho  bark.  Its  composition  has  not  yet  been 
ascertained. 

The  physiological  action  of  these  alkaloids  has  been  previously 
described  (loc.  cit.). 

In  addition  to  these  alkaloids,  the  bark  also  contains  a  neutral  sub- 
stance to  which  the  name  Quehrachol  has  been  given.  It  is  obtained 
by  evaporating  the  ethereal  extract  of  the  bark,  and  treating  the 
residue  with  a  small  quantity  of  hot  alcohol ;  the  alcoholic  solution, 
on  cooling,  deposits  colourless  crystalline  plates  (m.  p.  125")  of  que- 
brachol,  C20H34O.  The  crystals  dissolve  freely  in  ether,  chloroform, 
benzene,  and  acetone.  Quehrachol  resembles  phytosterine  in  its  colour 
reactions  with  sulphuric  acid,  but  is  less  refractive  than  the  latter 
compound.  [«]»  =  —  29"3  for  a  4  per  cent,  solution  of  quehrachol 
in  chloroform  at  15°.  Acetyl- quehrachol,  CooHaaOSc,  resembles 
quehrachol  in  crystalline  form.  It  is  less  soluble  than  quehrachol  iu 
hot  alcohol,  but  dissolves  freely  in  ether,  benzene,  and  light 
petroleum. 

II.  The  bark  of  Quebracho  Colorado  (Loxopten/gium  Lorentzii)  con- 
tains small  quantities  of  two  alkaloids,  which  may  be  extracted  by 
the  method  described  at  the  beginning  of  this  paper.  On  the  addition 
of  potassium  thiocyanate  to  the  mixed  acetates,  one  of  the  alkaloids  is 
precipitated.  The  second,  to  which  the  name  loxofterygine  has  been 
given,  is  precipitated  by  adding  ammonia  to  the  filtrate.  It  is  a 
white  amorphous  substance  (m.  p.  81°),  soluble  in  ether,  alcohol, 
chloroform,  benzene,  and  acetone.  The  solutions  have  an  alkaline 
reaction  and  an  intensely  bitter  taste.  It  gives  a  blood -red  coloration 
with  nitric  acid,  and  a  violet  colour  with  a  mixture  of  sulphuric  and 
molybdic     acids.        Loxopterygine    probably   has    the    composition 

The  alkaloid  precipitated  by  potassium  thiocyanate  is  an  unstable 
compound.     Its  composition  has  not  yet  been  ascertained. 

w.  c.  w. 

Pilocarpine.  By  Chastaing  (Compt.  rend.,  94,  22.3). — By  treating 
pilocarpine  with  fused  potash,  the  author  obtained  a  volatile  base 
which  gave  a  precipitate  with  platinum  chloride.  This  proved  to  be 
methylamine,  and  there  was  no  evidence  of  the  formation  of  any  coni- 
cine.  An  examination  of  the  residue  seemed  to  show  that,  under  the 
influence  of  the  potash,  the  pilocarpine  was  split  up  into  methylamine, 
carbonic  anhydride,  butyric  acid,  and  traces  of  acetic  acid. 

R.  R. 

Active  Principles  of  Buxus  Sempervirens.  By  P.  E.  Ales- 
SANDEi  {Gazzetta,  1882,  96 — 108). — The  chemical  constituents  of  the 
bark  of  the  box-tree  have  been  examined  by  Faure,  Pavia,  and 
Barbaglia*  with  the  result  of  demonstrating  the  existence  therein  of 

*  See  Waits's  Dictionary  of  Chemistri',  1,  699  j  6,  255  ;  8,  365. 
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two  alkaloids  called  huxine  and  parabuxine,  neither  of  which  how- 
ever was  obtained  in  the  pure  state,  but  only  in  the  form  of  dark 
yellow  resinous  mixtures,  not  admitting  of  purification.  The  author 
of  the  present  paper  finds  that  better  results  are  obtained  by  the  use 
of  oxalic  acid  ;  and  by  operating  with  this  reagent  on  the  fresh  leaves, 
and  on  the  bark  and  twigs,  he  has  obtained  three  distinct  alkaloids, 
viz.,  buxeiue  from  the  leaves,  huxine  from  the  bark,  and  parabiusine 
from  both,  but  the  largest  quantity  from  the  bark.  Buxine  and 
buxeine  do  not  differ  greatly  in  their  properties,  and  may  perhaps 
prove,  on  further  examination,  to  be  identical,  but  parabuxine  is  cer- 
tainly  a  distinct  substance ;  it  is,  perhaps,  of  acid  nature,  as  it 
adheres  tenaciously  to  the  baxine,  which  is  the  chief  constituent  of 
the  bark. 

The  following  are  the  distinguishing  physical  and  chemical  cha- 
racters of  the  three  bodies:  — 


When  heated 
Structure  . .  , , 
Solubility  . .  . , 


Reactions : — 
with    pure    nitric 
acid. 


with  sulphuric  acid 

witli  chromic  acid 
mixture. 


Buxine. 


White. 

Crystalhne. 

Slightly  soluble  in 
water,  moderately 
in  alcohol,  readily 
in  ether. 


Fine  purple  -  red 
(very  delicate  re- 
action). 


Brick-red, 


In  the  cold,  a 
canary -yellow  pre- 
cipitate, forming 
a  green  aureola 
on  heating,  then 
dispersing. 


Buxeine. 


Yello  wish-  white. 
Crystalline. 
Soluble  in   alcohol 

and  ether ;  slightly 

in  water. 


Greenish  -  yellow, 
changing  in  a  few 
minutes  to  brick- 
red. 


Blood-red. 


Orange  -  coloured 
precipitate,  which 
dissolves  on  heat- 
ing, the  liquid  as- 
suming a  fine  green 
colour. 


Parabuxine. 


Purple-red. 

Amorphous  resin. 

Easily  soluble  in 
water  and  in  alco- 
hol ;  insoluble  in 
ether. 


Greenish-yellow,  not 
changing  to  red. 


Greenish-yellow,  be- 
coming dark. 

Coloration,  but  no 
precipitate.  Grass- 
greun  aureola  on 
heating. 


The  fact  that  buxine  is  constantly  coloured  red  by  nitric  acid, 
whereas  with  buxeine,  this  effect  takes  place  after  a  few  seconds  only, 
seems  to  indicate  that  buxine  is  directly  converted  by  nitric  acid  into 
parabuxine,  and  buxeine  first  into  buxine,  then  into  parabuxine. 

Buxine  has  been  found  to  act,  like  quinine,  as  a  remedy  for  inter- 
mittent fever. 

For  the  details  of  the  preparation  of  the  three  bases,  which  are  very 
lengthy,  the  original  paper  must  be  consulted.  H.  W. 

Myosin,  its  Preparation,  Properties,  Conversion  into  Syn- 
tonin,  and  Regeneration  from  the  same.  By  A.  Danilewsky 
(^Zeitsch.  f.   Fhijsiul.   Ghem.,  5,  158 — 184). — Preparation  of  Mya'fin. — 
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The  author  uses  for  this  purpose  a  12  per  cent,  or  15  ])er  cent,  solu- 
tion of  ammonium  chloride,  in  which  thefinely  divided  flesh  is  stirred, 
having  previously  been  thoroughly  washed  with  water.  After  several 
hours,  it  is  strained  and  then  filtered  through  paper,  and  the  solution 
allowed  to  fall  drop  by  drop  into  a  tall  vessel  filled  with  distilled  water. 
In  this  way  the  myosin  separates  in  small  flocks.  Myosin  prepared 
in  this  way  combines  with  hydrochloric  acid  in  various  proportions. 
Myosin  from  rabbit's  muscle  required  3"12  per  cent,  hydrochloric 
acid,  from  calf's  muscle  4'87  per  cent,  hydrochloric  acid,  from  ox 
flesh  3'41  per  cent,  to  4*08  per  cent,  hydrochloric  acid.  It  contains 
lime,  magnesia,  and  phosphoric  acid — these  may  be  detected  in  the 
ash.  If  myosin  be  boiled  in  50  per  cent,  alcohol  and  filtered  hot, 
the  extract  will  be  perfectly  clear  when  cold.  If  a  concentrated 
solution  of  myosin  is  evaporated  by  heat,  the  clear  fluid  which  sepa- 
rates contains  a  considerable  quantity  of  calcium.  Myosin  is  attacked 
rapidly  by  an  acid  pepsin  solution  and  completely  dissolved :  an 
alkaline  solution  of  pepsin  on  the  other  hand  acts  on  it  but  slowly 
and  incompletely.  The  conversion  of  myosin  into  syntonin  by  hydro- 
chloric acid  is  rapid  only  when  the  hydrochloric  acid  is  in  considerable 
excess.  One-half  the  hydrochloric  acid  necessary  to  combine  with  the 
myosin  will  suffice  to  dissolve  it,  but  the  author  found  that  in  such  a 
solution  a  large  quantity  of  the  myosin  remained  unchanged  even 
after  a  week. 

Syntonin. — The  formation  of  syntonin  from  myosin  by  hydrochloric 
acid  is  easy,  but  takes  place  only  under  well-defined  conditions  of 
temperature  and  quantity  of  acid.  A  solution  of  myosin  in  a  very 
small  quantity  of  hydrochloric  acid  is  readily  converted  into  syntonin 
on  heating  to  50°  or  55°.  The  ash  of  syntonin  has  no  alkaline 
reaction,  and  the  watery  extract  contains  no  lime.  The  acid  appears 
to  remove  the  lime  in  solution  in  the  process  of  conversion  of  myosin 
into  syntonin.  Syntonin  is  insoluble  in  a  solution  of  ammonium 
chloride,  and  appears  to  combine  with  acids,  although  to  a  less  extent 
than  myosin. 

Insoluble  Forms  of  Myosin  and  Syntonin. — If  the  myosin  is  treated 
for  a  long  time  with  distilled  water,  it  gradually  becomes  insoluble  in 
ammonium  chloride  solution,  and  its  ash  yields  no  lime  salts  when 
treated  with  water.  The  substance  produced  is,  however,  not  synto- 
nin, as  it  is  insoluble  in  lime-water.  It  combines  with  hydrochloric 
acid,  although  to  a  less  degree  than  mysoin,  and  less  also  than  the 
syntonin  prepared  from  it  (i.e.,  the  insoluble  myosin).  It  dissolves 
slowly  in  1  per  cent,  solution  of  soda,  and  if  the  solution  is  carefully 
neutralised,  the  precipitate  exhibits  the  same  properties  as  before,  but 
if  the  solution  in  alkali  be  warmed  for  half  an  hour  or  an  hour  to 
35°  C.  or  46°  C,  normal  syntonin  will  be  precipitated  on  acidification. 

Chemical  Changes  in  the  Conversion  of  Myosin. — The  hydrochloric 
acid  cannot  be  combined  with  the  lime  present,  as  the  quantity  of  the 
latter  is  far  from  sufficient  to  be  accounted  for  in  this  way.  According 
to  the  author,  it  is  more  probably  associated  with  the  amido-group 
in  the  myosin  molecule.  As  a  proof  of  this,  the  author  adduces 
the  platinochloride,  which  contains  7*26  per  cent,  chlorine.  The 
calcium   is  considered   by  the  author  as  combined  with  an  inosite- 
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group  in  the  myosin  molecule,  whose  existence  he  demonstrated  by  its 
behaviour  with  trypsin,  and  also  directly  by  the  use  of  Scberer's  re- 
action. The  reactions  and  properties  of  these  varieties  of  myosin  and 
syntonin  are  set  oat  in  a  table  in  the  original. 

Conversion  of  Syntonin  into  Myosin. — Syntonin  is  dissolved  in  lime- 
water  ;  dry  powdered  ammonium  chloride  is  added  to  saturation ;  the 
mixture  is  then  filtered,  and  the  alkaline,  opalescent,  thick  solution 
neutralised  cautiously  with  acetic  acid  until  litmus-paper  shows  no 
alkaline  reaction.  This  solution  behaves  exactly  like  a  freshly  pre- 
pared solution  of  myosin  in  sal-ammoniac.  On  dropping  it  into  water, 
myosin  is  precipitated,  the  ash  of  which  has  an  alkaline  reaction,  and 
yields  lime  to  water.  W.  N. 

Compounds    of   Copper    witk   Albumin.      By    F.    Harnack 

{Zeitschr.  f.  Fhysiol.  Chein.,  5,  198 — 2iO). — Neutral  solutions  of  egg- 
albumin  were  treated  with  a  solution  of  a  simple  copper  salt  so  long 
as  any  precipitate  was  formed.  The  mixture  was  then  neutralised 
with  sodium  carbonate.  The  precipitate  couJd  be  washed  without 
decomposition,  and  was  of  a  clear  blue-green  colour,  and  very 
bulky,  soluble  with  difficulty  in  excess  of  albumin  and  of  the 
copper  salt,  readily  soluble  in  acids  and  alkalis,  forming  with  the 
latter  a  deep  violet-coloured  solution.  By  caaeful  neutralisation,  the 
compound  could  be  again  precipitated  either  from  the  acid  or  alkaline 
solutions,  and  this  atlorded  a  ready  means  of  purification.  When  so 
prepared,  the  compound  contained  between  1'35  and  2*64  per  cent. 
Cu.  The  former  figure  agrees  with  Rose's  for  copper  albuminate,  and 
the  latter  with  other  authorities  if  1  per  cent,  is  deducted  for  ash. 

The  author  obtained,  as  the  result  of  elementary  analysis,  the  for- 
mulse  CjoiHsjoNsjOeeSjCu  and  CMjHsigNssOeeSaCuj  for  the  two  com- 
pounds respectively,  i.e.,  in  the  formula  of  egg-albumin  2  and  4  atoms 
of  hydrogen  respectively  have  been  replaced  by  copper.  The  platinum 
compounds  at  present  known  agree  very  closely  with  this  formula. 
How  it  is  that  under  some  circumstances  one  compound,  and  under 
others  the  other  is  formed,  has  not  been  determined.  W.  N. 
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Elimination  of  Gaseous  Nitrogen  from  the  Animal  Body. 

By  M.  V.  Pkttenkofer  and  C.  Voir  (Zeitsckr.f.  Biol.,  16,  5U8— 54'J). 
— This  paper  is  a  critical  examination  of  experiments  by  Seegen  and 
Novak,  by  which  they  endeavoured  to  shjw  that  nitrogen  in  the 
gaseous  state  was  eliminated  from  the  body  by  the  skin  and  lungs. 

The  authors  first  object  to  the  gas-holder  used  by  Seegen  and 
Novak,  which  was  immersed  in  oil,  on  the  ground  that  difi'usion  was 
possible  between  the  contents  of  the  gas-holder  and  the  external  air 
through  the  oil.  This  they  demonstrated  to  be  the  case  by  a  series  of 
experiments. 

Their  second  objection  is  to  the  method  of  preparing  oxygen  used 
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by  Seegen  and  Novak  from  black  oxide  of  manganese  and   potassic 
chlorate,  the  resulting  oxygen  being  well  known  to  be  impure. 

It  is  also  urged  that  the  ammonia  evolved  from  the  excreta  of  the 
animals  experimented  upon  is  an  obvious  source  of  the  nitrogen  found 
in  the  expired  air.  Seegen  and  Novak  in  their  account  of  their  ex- 
periments remark  that  the  animals  could  not  be  kept  very  long  in  the 
respii-ation  apparatus  without  exhibiting  symptoms  of  distress.  This 
the  authors  regard  as  further  confirmation  of  their  theory  that  they 
were  supplied  with  impure  air.  They  quote  experiments  to  show  that 
a  mixture  of  manganese  dioxide  and  potassic  chlorate  evolves  chlo- 
rine. 

The  temperature  in  Seegen  and  Novak's  chamber  was  taken  by  one 
thermometer  only.  The  authors  have  made  large  numbers  of  experi- 
ments with  similar  apparatus,  and  find  several  thermometers  necessary, 
variations  amountinor  to  3 — 4"  C.  beingr  often  recorded  in  different 
parts  of  the  same  chamber.  On  these  grounds  they  are  of  opinion 
that  Seegen  and  Novak's  statement  that  gaseous  nitrogen  is  evolved 
from  the  skin  and  lungs  must  be  accej)ted  with  great  reservation. 

W.  N. 

Absorption  in  the  Stomach.  By  H.  Tappeiner  (Zeitschr.  f.  Biol., 
16,  497 — 508). — The  author's  method  of  experiment  was  to  ligature 
tlie  pyloric  end  of  the  stomach  in  dogs  and  cats,  and  then  inject  known 
quantities  of  readily  determinable  substances.  In  a  dog,  3'5  hours 
after  the  injection  of  lv3  gram  grape-sugar.  1"63  gram  was  recovered. 
Of  0'568  gram  sodium  sulphate,  0'477  gram  was  recovered  after  the 
same  lapse  of  time.  In  another  experiment  on  a  cat,  1*28  gram  grape- 
sugar  was  injected,  and  1"25  gram  recovered  after  three  hours;  of 
0'670  gi-am  tannin,  0'594gram  was  recovered  ;  of  10' 7  grams  peptone, 
9-6  grams  were  found  to  be  unabsorbed.  Strychnine  given  under  the 
same  conditions  was  found  to  require  a  very  long  time  to  develope  its 
effect. 

The  above  were  all  given  in  watery  solution.  The  results  were  en- 
tirely diiferent  when  an  alcoholic  solution  was  used.  A  cat  weighing 
2  kilos,  took  O'04  -gram  strychnine  dissolved  in  5  c.c.  90  per  cent, 
alcohol,  and  1-5  c;c.  water,  and  died  in  10  minutes,  whilst  a  smaller 
animal  took  01  gram  strychnine  dissolved  in  70  c.c.  water,  and  sur- 
vived three  hours. 

With  a  view  to  determine  whether  the  ligature  had  any  influence 
in  bringing  about  these  results,  another  method  was  adopted.  Through 
an  artificial  gastric  fistula  a  small  rubber  bag  was  introduced  into  the 
])ylorus,  and  the  aperture  closed  by  distending  the  bag  with  air. 
Various  difficulties  had  to  be  encountered,  not  the  least  of  which  was 
]iersistent  vomiting,  which  prevented  the  trial  of  some  of  the  previous 
sabstances. 

Chloral  hydrate  was  therefore  tried  ;  6'5  grams  produced  deep  nar- 
cosis in  10  minutes  with  the  pylorus  open ;  the  same  quantity  in 
watery  solution,  with  the  pylorus  ligatured,  produced  little  or  no 
effect.  Alcoholic  solution  of  chloral  acted  nearly  as  quickly  (although 
the  results  were  not  so  constant)  with  the  pylorus  ligatured  as  when 
open.  During  the  chloral  narcosis,  the  experiment  with  grape-sugar  was 
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repeated,  a  watery  solution  was  practically  not  absorbed,  and  very 
little  of  an  alcoholic  solution  :  with  alcohol  alone,  above  two-thirds  was 
absorbed.  W.  N. 

Action  of  Diastatic  Ferments  on  Starch,  Dextrin  and  Mal- 
tose. By  V.  Meking  (Zeitschr.f.  Fhysiul.  Chem.,  5,  185 — 197). — The 
author  thus  summarises  his  results  : — 

(1.)  Starch  when  acted  on  by  saliva  or  diastase  yields  dextrin 
and  maltose  at  first,  but  by  prolonged  action  some  grape-sugar  is 
produced  as  the  result  of  decomposition  of  the  maltose. 

(2.)  Maltose  after  the  action  either  of  large  quantities  of  diastase 
or  of  saliva  for  a  short  time  (2  hours),  is  not  sensibly  altered ;  by 
longer  action,  grape-sugar  is  formed.  On  the  other  hand,  grape-sugar 
is  not  produced  either  by  the  fermentation  or  putrefaction  of  maltose. 

(3.)  By  the  action  of  saliva  or  diastase  on  amylum,  two  diflerent 
dextrins  are  produced,  of  which  one  is  attacked  by  ferments,  the 
other  not.  The  former  yields  maltose  at  first,  and  later  grape-sugar. 
Another  dextrin  was  found  to  be  attacked  by  saliva  and  not  by 
diastase.  W.  N. 

Tissue  Change  on  a  Milk  Diet.  By  CAMERii:R  (Zeitschr.f.  Biol, 
16,  4i>;} — 5u7). — The  experiments  were  made  on  two  girls  aged  respec- 
tively 12  and  10  years,  whose  diet  for  a  period  of  four  days  consi.sted 
only  of  milk  and  a  little  coffee.  The  experiments  could  not  be  further 
prolonged  on  account  of  the  rejection  of  the  diet.  The  results  were 
as  follows :  No.  1  took  daily  1916  grams  milk,  containing  1059  grams 
nitrogen,  63"7  grams  fat,  and  91"3  grams  milk-sugar.  There  were 
excreted  by  the  urine  886  grams  nitrogen ;  in  the  fseces,  0"58  gram 
nitrogen,  and  1"5  gram  fat,  showing  a  deficit  of  1"16  gram  nitrogen. 

No.  2  took  daily  1914  grams  milk,  containing  11*3  grams  nitrogen, 
67*4  grams  fat,  97'6  grams  milk-sugar :  8'81  grams  nitrogen  were 
excreted  in  the  urine,  and  0  38  in  the  faeces,  the  proportion  of  inor- 
ganic salts  taken  in  and  excreted  were  also  carefully  estimated. 

W.  N. 

Consumption  of  Tissue  in  Starving  Herbivora.    By  M.  Rub- 

HETi  (Zeiischr.f.  Uiol.,  17,  71 — 77). — (1.)  The  albuminoids,  (a.)  The 
quantity  of  nitrogen  excreted.  The  investigations  were  made  on 
rabbits.  The  urine  was  collected  in  cages  in  the  usual  way.  The 
animal  sat  on  a  wide-meshed  sieve  of  wire,  through  which  the  fseces 
dropped  on  to  a  second  sieve,  the  meshes  of  which  were  fine  enough 
to  retain  them.  The  nitrogen  was  estimated  in  the  urine  only,  since, 
according  to  the  author's  experience,  the  quantity  in  the  feeces  of  a 
starving  animal  is  quite  insignificant.  The  most  important  cases 
were  Nos.  II,  III,  and  V,  the  animals  living  9, 19,  and  19  days  respec- 
tively. The  following  table  exhibits  the  results  as  far  as  nitrogen  was 
concerned  : — 
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Mean  proteTd 

Mean  nitrogen 

exchange  per 

Day. 

Total  nitrogen. 

per  diem. 

diem. 

r      1-3 

5-03 

1-67 

10-86 

Rabbit  II   . .  < 

4-5 

2-92 

1-46 

9-49 

6-8 

9-65 

3-21 

20-87 

r     1-2 

300 

1-50 

9-75 

Rabbit  III  . .  < 

J        3—8 
]        9—15 

618 
6-34 

103 
0-91 

6-70 
5-92 

16—18 

7-91 

2-65 

17-23 

r    1-7 

4-495 

0-642 

417 

Rabbit  V. . . .  - 

(        8—13 

4-803 

0-646 

4-46 

1      15—18 

6-662 

1-415 

9-20 

Similar  results  have  been  obtained  in  carnivores.  The  proteid  ex- 
change is  considerable  at  first,  then  diminishes  greatly,  and  is  again 
enormously  increased  just  before  death, 

(b.)  After  death,  the  amount  of  nitrogen  in  the  whole  animal  was 
investigated,  and  the  nitrogen  of  the  urine  being  known,  the  total 
nitrogen  in  the  animal  at  different  periods  could  be  estimated.  The 
nitrogen  eliminated  by  the  urine  in  the  first  period  of  the  starvation 
amounted  to  2  to  3  per  cent,  of  the  total  nitrogen  in  the  animal's 
body,  in  the  later  periods  to  7-35 — 7  7'S  per  cent,  of  the  whole.  Voit 
only  found  0'8  per  cent,  in  a  dog  weighing  35  kilos. 

The  daily  nitrogen  excretion  per  1  kilo,  of  body  weight  was  very 
much  the  same  as  in  a  dog  of  the  same  weight,  namely,  051  gram  to 
057  gram  as  against  0'53  gram  in  the  dog;  for  a  heavier  dog  of  33 
kilos,  only  0*18  gram  was  excreted,  and  in  an  ox  only  O'OS. 

(2.)   T lie  fat  exchange  was  determined  as  follows: — 

By  means  of  Voit's  small  respiration  apparatus,  the  C02  elimination 
was  observed.  The  carbon  in  the  urine  was  also  determined,  and 
from  the  sum  of  these  two  factors  the  total  daily  elimination  of  carbon 
was  calculated.  The  decomposition  of  proteids  was  calculated  from 
the  nitrogen  excreted ;  the  amount  of  carbon  to  be  accounted  for  in 
this  way  was  calculated  and  subtracted  from  the  total.  The  remainder 
was  reckoned  as  fat,  with  the  following  result : — 

Rabbit  II  per  diem,  on  the  second  day,  l()-3  grams ;  on  the  fourth, 
10-3  grams ;  on  the  eighth,  2-4  grams.  Rabbit  III,  third  to  eighth  day 
per  diem,  10-0  grams,  ninth  to  fifteenth  day,  7-4  grams  ;  sixteenth  to 
nineteenth  day,  1-0  gram  per  diem,  thus  showing  that  at  the  end  of 
the  experiment,  when  the  store  of  fat  failed,  there  was  a  large  compen- 
satory destruction  of  proteid :  the  ratio  was  calculated  to  be  100  parts 
proteid  for  every  43-3 i  parts  fat.  These  figures  agree  very  fairly  with 
Henneberg's  100  to  41-5.  W.  N. 


Influence  of  Sodium  and  Calcium  Carbonates  on  the  Proteid 
Metabolism  of  the  Body.  By  A.  Ott  (Zeitschr.f.  Biol,  17,  165— 
183). — The  author's  investigations  were  made  on  a  dog  weighing  10 
kilos.,  and  which  was  maintained  in  nitrogenous  equilibrium  on  a  diet 
of  500  grams  meat  daily.     The  nitrogen  of  the  meat  was  estimated 
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by  combustion  with  soda-lime,  the  urea  by  titration  with  mercuric 
nitrate. 

The  investigations  of  the  properties  of  sodium  carbonate  were 
made  in  three  successive  periods  of  10,  7,  and  11  days  respectively. 
In  the  second  period,  tUe  dog  took  daily  2  grams  sodium  carbonate 
(the  amount  of  water  in  the  salt  is  not  mentioned)  with  the  following 
results : — 

Nitrogen.  Period  I.  Period  IL  Period  III. 

Ingested 168-20  116-55  17900 

Excreted 16257  112  80  173-32 

Deficit -5-625  -3-74  -467 

Corrected  deficit    . .  -  1148  -  064  -  0*13 

from  wliich  the  author  concludes  that  the  sodium  carbonate  exerted 
no  influence  on  the  proteid  metabolism.  The  action  of  calcium  car- 
bonate was  investigated  in  a  precisely  similar  manner ;  the  second 
period  was  of  eight  days'  duration,  on  six  of  which  the  animal  took 
5  grams,  and  on  the  last  two  lU  grams  calcium  carbonate.  The  body 
weight  was  very  constant ;  in  this  experiment,  the  reaction  of  the  urine 
was  nearly  always  neutral,  only  twice  alkaline. 

Nitrogen.  Period  I.  Period  IT,  Period  TIT. 

Ingesta    12876  135-25  10210 

Excreta   130-64  12876  100-94 

Difference  (not  cor- 
rected)       +  1-87  -  6-49  -  1-16 

These  differences  were  considered  too  slight  to  base  any  conclusions 
upon  them.     The  elimination  of  lime  salts  was  not  investigated. 

W.  N. 

Importance  of  Light  for   the  Formation  of  Haemoglobin. 

By  G.  Tissoxi  and  M.  FiLETi  {Bicd.  Ccntr.,  1882,  210).— The  amount 
of  hajmoglobin  in  the  blood  of  animals  kept  in  the  dark  decreases, 
whereas  the  opposite  occurs  if  they  be  fully  exposed  to  light. 

E.  W.  P. 

Variations  in  the  Composition  of  the  Serum  after  Blood- 
letting. By  G.  BizzozERO  and  C.  Sanguiuigo  (^B.  Accad.  delle  IScienze 
di  Torino,  16,  71 — 75  ;  Gazzetia,  1881,  540).  The  experiments  were 
made  on  dogs,  which,  in  the  first  series,  were  allowed  to  eat  freely  after 
blood-letting;  and  it  was  then  found  that,  while  the  proportions  of  the 
inorganic  constituents  of  the  serum  remained  constant,  the  organic 
solids  diminished  suddenly,  and  continued  to  diminish  for  several 
hours,  after  which  time  they  began  to  increase,  and  continued  to  do 
so  till,  after  14  days,  they  exceeded  the  normal  quantity.  When,  on 
the  other  hand,  the  dog  was  kept  without  food,  it  was  found,  contrary 
to  all  expectation,  that  the  solid  substances  of  the  serum,  which  had 
diminished  immediately  after  the  blood-letting,  began  to  increase 
sooner  than  in  the  former  case,  so  as  to  exceed  the  normal  amount 
after  two  days.  In  this  experiment,  it  was  noticed  that  when  food 
was  given  to  the  animal,  the  proportion  of  solids  in  the  serum  imme- 
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d lately  diminished.  In  other  experiments,  it  was  found  that  the  mere 
state  of  fasting  gave  rise  to  a  perceptible  increase  in  the  proportion  of 
solids  in  the  serum.  H.  W. 

Soluble  and  Insoluble  Modifications  of  the  Gastric  Ferment. 
I3y  A.  Gadtier  (Compt.  rend.,  94,  652 — 655). — Solution  of  pepsin  from 
the  sheep,  filtered  twice  through  paper,  and  then  through  biscuit 
porcelain,  still  retains  the  property  of  rapidly  dissolving  fibrin,  and  con- 
verting it  completely  into  peptone.  It  has,  however,  only  about  half 
the  digestive  power  of  the  un61tered  liquid.  This  soluble  pepsin  has 
also  the  property  of  fixing  itself  on  fibrin  in  an  insoluble  form,  as 
recently  observed  by  Wurtz  (this  vol.,  p.  536).  The  portion  left  on  the 
filter,  after  prolonged  washing,  consists  mainly  of  rounded  or  ovoid 
refractive  corpuscles,  about  one-tenth  or  one-twelfth  the  diameter 
of  the  globules  of  beer  yeast.  They  have  a  somewhat  slow,  non- 
brownian  motion,  and  are  frequently  associated  in  pairs,  in  which  con- 
dition they  appear  to  be  more  mobile.  They  are  accompanied  by 
numerous  agglomerations  of  brilliant  immobile  corpuscles,  together 
with  crystals  of  ammonium  magnesium  phosphate,  fatty  globules,  and 
here  and  there  very  small  bacteria:  0'086  gram  of  the  dry  insoluble 
matter  was  obtained  from  4  grams  of  pepsin.  This  insoluble  portion, 
in  presence  of  dilute  hydrochloric  acid,  has  a  power  of  dissolving  fibrin 
six  times  greater  than  that  of  the  unfiltered  pepsin,  but  the  process  of 
digestion  is  not  complete,  even  after  a  long  time,  the  fibrin  being  con- 
verted into  intermediate  products,  which  are  precipitated  by  nitric 
acid.  The  insoluble  particles  are  probably  protoplasmic  granules 
from  the  peptogenic  cells.  In  presence  of  pure  water,  they  are  slowly 
converted  into  soluble  pepsin.  Their  action  is  not  affected  by  con- 
siderable quantities  of  hydrocyanic  acid.  C.  H.  B. 

Microzymes  of  the  Gastric  Juice.  By  B^champ  {Compt.  rend., 
94,  582 — 585). — The  microzymes  were  isolated  from  the  gastric  juice 
by  filtering  and  then  treating  the  residue  on  the  filter  with  ether,  in 
order  to  remove  fat.  Under  the  microscope,  they  appear  as  brilliant 
granules,  somewhat  larger  than  the  pancreatic  microzymas.  After 
washing  with  a  very  dilute  solution  of  phenol,  they  do  not  redden 
litmus.  0'6  gram  of  the  microzymes  convert  50  grams  of  starch  into 
the  soluble  modification  in  24  hours  at  40°,  without  formation  of  either 
glucose  or  dextrin.  If  the  action  is  allowed  to  go  on  longer,  the  mix- 
ture becomes  acid.  Under  the  same  circumstances  pancreatic  micro- 
zymes convert  starch  into  sugar.  Gastric  microzymes  are  without 
action  on  a  solution  of  sugar  containing  creasote,  neither  have  they 
any  action  on  fibrin  or  casein  in  pure  water,  but  if  the  liquid  is  acidified 
with  hydrochloric  acid  to  the  same  extent  as  gastric  juice,  the  fibrin 
and  casein  are  rapidly  dissolved.  The  gastric  juice  of  the  dog  does  not 
entirely  dissolve  casein,  but  leaves  an  insoluble  residue.  Primovalbu- 
min  is  not  attacked  by  the  microzymes  in  pure  water,  but  in  presence 
of  hydrochloric  acid  it  is  rapidly  dissolved,  being  converted  into  two 
substances,  one  soluble  in  alcohol,  the  other  insoluble.  Probably 
pepsin  is  formed  by  the  gastric  microzymes,  just  as  pancreazymase  is 
formed  by   the   pancreatic   microzymes.     The  action   of   the   gastric 
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Tnicrozymes  never  gives  rise  to  the  formation  of  crystalline  bodiep, 
snch  as  leucine,  tyrosine,  &c.  C.  H.  B. 

Gastric  Digestion.  By  E.  Duclaux  (Compt.  rend.,  94,  736 — 
739). — Tho  author  has  found  that  amongst  the  ferments  of  casein  is  a 
diastase  capable  of  converting  it  completely  into  peptone.  The  stomachs 
of  animals  contain  a  large  number  of  different  ferments,  and  tho 
majority  of  these  secrete  diastases.  The  diastases  of  sugar  and  starch 
are  sometimes  present  in,  sometimes  absent  from,  the  gastric  juice  in 
tho  stomach  of  the  sheep  and  dog,  and  are  always  absent  from  the 
gastric  juice  extracted  from  the  glands.  It  follows  that  the  digestion 
of  starchy  matter  either  does  not  take  place  in  the  stomach,  or,  if  it 
does,  is  duo  to  the  action  of  ferments.  Boiled  starch  may  be  kept  for 
more  than  a  year  in  pure  gastric  juice  without  losing  its  power  of 
giving  a  blue  colour  with  iodine.  The  diasta.ses  of  albuminoid  matters 
are  rarely  present  in  the  stomach,  and  the  digestion  of  such  matters 
is  left  mainly  to  the  gastric  juice.  The  latter  attacks  different  albu- 
minoids with  different  degrees  of  facility.  It  coagulates  ca.se'in,  but 
does  not  alter  the  coagulum  formed :  hence  neither  in  the  young  nor 
in  the  adult  is  milk  digested  by  the  action  of  the  juice  secreted  by  the 
mucous  membrane.  Raw  albumin  offers  considerable  resistance  to  the 
action  of  the  gastric  juice,  but  cooked  albumin  is  more  readily  attacked, 
so  are  gluten  and  blood  fibrin.  In  consequence  of  this  unequal  action 
of  the  gastric  juice,  different  parts  of  muscular  fibre  are  differently 
acted  on.  The  same  unequal  action  serves  to  explain  the  fact  that 
the  juice  does  not  attack  the  cells  in  which  it  is  secreted. 

C.  H.  B. 

The  Pancreatic  Secretion  of  Man.  By  E.  Herteb  (Zeitschr.  f. 
Phi/siol.  Cheiii.,  4,  IGO — 1G4). — The  first  case  investigated  by  the 
author  was  one  in  w^iich  a  tumour  pressed  upon  the  end  of  the  pan- 
creatic duct,  so  that  the  pressure  of  the  secretion  dilated  it  considerably. 
A  quantity  of  fluid,  about  2  grams,  was  obtained ;  this  was  almost 
clear,  slightly  yellow  in  colour,  strongly  alkaline  in  reaction,  and  acted 
powerfully  on  starch,  prote'ids,  and  fats.  It  contained  peptone,  but 
no  albuminoids  or  sugar.  The  ash  was  rich  in  alkaline  phosphates  ; 
the  solid  residue  amounted  to  24"1  per  1000,  of  which  17-9  wa.s 
organic  matter,  and  6"2  ash;  of  the  organic  matter,  11*5  consisted  of 
peptone  and  ferment  (insoluble  in  alcohol),  and  6"4  was  soluble  in 
alcohol. 

The  author  further  examined  two  cases  of  pancreatic  cyst  with 
atrophy  of  the  gland  substance.  No.  I  yielded  24"1  parts  per  1000 
dry  residue,  of  which  14'9  was  organic  matter,  9"2  ash.  No.  II  had 
almost  exactly  the  same  composition.  Both  contained  only  diastatic 
ferment ;  neither  fluid  had  any  action  on  fibrin  or  fat.  W.  N. 

Researches  on  the  Pancreatic  Secretion.  By  E.  Heeteb  and 
others  {Bled.  Centr.,  1882,  183). — Herter  found  that  the  fluid  contained 
in  a  pancreatic  cyst  consisted  of  241  parts  per  1000  of  solid  matter,  of 
which  14  9  were  organic,  and  the  rest  mineral.  The  fluid  behaved  as  a 
diastatic  ferment,  not  acting  on  fat  and  fibrin.  Brown  and  Heron  found 
that  the  aqueous  extract  of  the  pancreas  acts  at  40°  on  starch  in  the  same 
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manner  as  diastase  at  60° ;  pancreas  diastase,  like  malt  diastase,  con- 
verts achroodextrin  into  maltose,  and  at  40"  changes  maltose  slowly 
into  dextrose ;  this  property  is  not  possessed  by  malt  extract ;  there  is 
no  ferment  present  which  inverts  cane-sugar;  intestinal  fluid  inverts 
cane-sugar,  changes  maltose  into  dextrose,  but  only  acts  feebly  on  starch. 
Bechamp  obtains  microzymin  by  treating  the  pancreas  first  with  water, 
and  then  with  alcoholic  ether  and  water;  this  substance  converts 
starch  rapidly  into  grape-sugar,  and  dissolves  albumin ;  its  action  is 
analogous  to  that  of  yeast-cells  on  cane-sugar.  E.  W.  P. 

Gases  of  the  Bile.  By  J.  Charles  (Pfluger's  ArcMv.,  26,  201 — 
218). — In  these  experiments,  the  bile  was  collected  by  means  of  a 
cannula  tied  into  the  ductus  communis  choledochus,  which  by  means 
of  a  caoutchouc  tube  was  connected  with  a  Geissler's  pump,  so  arranged 
that  the  air  in  the  connecting  tube  could  be  removed,  and  phosphoric 
acid  introduced  to  expel  the  carbonic  anhydride,  which  it  was  the  chief 
object  of  the  author  to  estimate.  The  oxygen  and  nitrogen  were  esti- 
mated together  in  three  experiments  upon  rabbits,  the  free  carbonic 
anhydride  was  found  to  be  between  975  and  16'94  volumes  per  cent. ; 
the  combined  carbonic  anhydride  between  90'82  and  105- 18  volumes 
per  cent.  ;  the  total  was  on  an  average  109"5  per  cent.  Two  experiments 
on  dogs  gave  free  carbonic  anhydride,  17'1  and  14"28  volumes  percent, 
respectively;  combined  carbonic  anhydride,  29'45  and  141'96  vols,  per 
cent. ;  total  carbonic  anhydride,  46*55  and  57"24  per  cent.  A  third 
experiment  on  one  of  the  same  dogs  gave  100'15  vols,  per  cent.  All 
the  figures  were  obtained  at  a  pressure  of  1  meter  of  mercury.  The 
carbonic  anhydride  in  the  bile  seems  without  doubt  to  exist  as  alkaline 
carbonates,  and  the  quantities  in  herbivores  to  be  very  considerable, 
probably  on  account  of  the  nature  of  their  food.  W.  N. 

Composition  of  Mixed  Human  Saliva.  By  F.  Hammerbacher 
(Zeitschr.  f  Physiol.  Chem.,  5,  302— 308).— In  1000  parts  mixed  saliva 
from  a  healthy  young  man  the  author  found — 

Water    994-203 

Solids 5797 

Epithelium  and  mucin    2'202 

Ptyalin  and  albumin    1*399 

Inorganic  salts 2"205 

Potassium  sulphocyanate   0"041 

In  100  parts  of  the  solids  were  37'985  parts  epithelium  and  mucin, 
23"978  ptyalin  and  albumin,  38  037  inorganic  salts.  The  ash  con- 
tained— 

K.  Na.  CaO.  MgO.  P2O5.  SO3.  CI. 

4571        9-59        5-01        0-16        18-85         6-38        18-35 

1-803  per  cent,   of  the   sulphuric   acid  existed  as    such  ;   the   rest  is 
derived  from  the  organic  matter.  W.  N. 

On  Urea  in  the  Liver.  By  Hoppe-Sbtler  (Zeifschr.  f.  Physiol. 
Chem.,  5,  348). — The  author  found  in  the  liver  of  a  recently  killed  dog 
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a  base,  soluble  in  alcohol,  but  no  nrea,  or  at  the  most  the  merest  traces. 
He  failed  to  find  either  leucine  or  tyrosine  in  the  blood  or  liver. 

W.  N. 

Influence  of  Muscular  Work  on  the  Elimination  of  Sugar 
and  Urea  in  Diabetes.  By  H.  Oppknheim  (rjlii'jer's  Archiv.,  26, 
259 — 263). — The  investigations  were  ma<le  in  a  severe  ease  of  diabetes, 
the  patient  pa.ssing  on  an  average  more  tliau  200  grams  of  sugar  daily. 
The  work  consisted  in  pumping  water,  and  was  so  arranged  that  several 
days  of  rest  intervened  between  any  two  days  on  which  work  was 
done.  The  amount  and  nature  of  the  work  was  so  regulated  as  not  to 
cause  dyspncBa.  The  author  found  that  although  the  urea  elimina- 
tion in  the  period  of  rest,  despite  a  regulated  diet,  was  not  constant, 
there  was  an  undoubted  increase  on  the  working  days,  e.g.,  in  the  first 
rest  period  the  mean  daily  elimination  was  50  grams,  on  the  day  of 
work  59'4  grams,  and  on  the  day  following  66'6  grams.  There  was  no 
satisfactory  evidence  that  the  work  affected  the  sugar  elimination. 

W.  N. 

Acid  Fermentation  of  the  Urine.  By  F.  Rohmann  (Zeitschr.  f. 
rhysiol.  Chem.,  5,  94 — 121). — The  author  found,  contrary  to  Scherer, 
that  an  increase  of  the  acids  in  urine  when  exposed  for  some  time  to  air, 
occurred  only  in  exceptional  cases,  and  that  then,  in  all  probability,  it 
depended  on  the  presence  in  the  urine  of  sugar,  alcohol,  or  other  bodies 
■which  yield  acids  by  fermentation.  As  a  rule,  the  acidity  and  amount 
of  ammonium  salt  remained  unchanged  at  first ;  but  as  the  ammonium 
increased,  the  acidity  fell,  and  finally  the  reaction  became  alkaline. 
Whilst  the  urine  has  an  acid  reaction,  it  is  proportionately  cloudy,  and 
contains  an  appreciable  amount  of  nitrous  acid,  the  presence  of  which 
can  be  demonstrated  by  adding  a  little  sulphuric  acid  and  iodide  of 
potassium  paste.  Schoenbein  has  already  determined  the  fact  that 
fresh  urine  contains  nitric  acid  (probably  arising  from  drinking  water 
or  the  vegetable  used  as  food),  and  the  author  has  been  able  to  obtain 
nitric  oxide  from  urine.  Whether  the  nitrous  acid  exists  as  such 
preformed  in  the  urine,  or  whether  it  is  a  product  of  the  decomposi- 
tion of  the  nitric  acid  known  to  be  present,  the  author  was  unable  to 
determine, since  small  traces  of  nitrous  acid  cannot  be  detected  in  urine 
by  the  iodine  reaction.  The  reduction  is  easily  conceivable  in  the 
presence  of  a  fungus ;  possibly  also  it  results  directly  from  the 
oxidation  of  ammonia.  The  nitrous  acid  diminishes  by  degrees  as  the 
urine  becomes  alkaline.  W.  N. 

Bodies  in  Urine  Precipitable  by  Phosphotungstic  Acid.  By  T. 

HOFMEISTER  (ZeitscJir.  f.  Phi/siol.  Chem.,  5,  67 — 78). — The  author  has 
already  used  this  reagent  for  the  detection  of  peptone  in  urine,  and 
has  now  applied  it  to  urines  not  containing  peptone.  10  litres  of 
dog's  urine,  after  a  meat  diet,  were  treated  with  1  litre  of  hydrochloric 
acid  and  then  with  phosphotungstic  acid,  so  long  as  any  precipitate 
was  produced.  This  precipitate  was  then  washed  with  dilute  sul- 
phuric acid  (1  in  20  by  vol.)  until  the  chlorine  reaction  disappeared. 
After  treating  further  with  baryta-water,  the  precipitate  contained 
kynuric  acid  and  kreatinine,  but  no  xanthic  bodies.  Human  urine 
treated  in  the  same  way  yielded  no  kynuric  acid,  but  kreatinine  and 


756  ABSTRACTS  OF  CHEMICAL  PAPERS. 

xanthine  (hypoxanthine  ?).  From  these  experiments,  it  follows  that 
the  compound  of  kynuric  acid,  kreatinine,  and  xanthine,  with  phospho- 
tungstic  acid,  must  be  very  insoluble  in  water.  Direct  experiments 
confirm  this.  A  solution  of  kynuric  acid  in  baryta- water  containing 
only  1  part  in  4000  became  cloudy  at  once  on  addition  of  hydrochloric 
acid  and  phosphotungstic  acid,  and  soon  deposited  a  precipitate  of 
rhombic  tables ;  even  in  solutions  containing  only  1  part  in  16,000 
this  occurred  after  24  hours'  standing.  A  solution  of  kreatinine,  con- 
taining 1  part  in  12,000,  was  also  precipitated  after  24  hours.  The 
peptone  reaction  is  not  prejudiced  by  the  presence  of  kreatinine ; 
kreatinine  is  not  precipitated  in  acetic  acid  solution  by  the  reagent, 
whilst  peptone  is  precipitated.  When  urine  is  suspected  to  contain 
peptone,  the  last  traces  of  albumin  are  removed  by  lead  acetate, 
then  treated  with  one-fifth  vol.  acetic  acid,  and  finally  with  a  solution 
of  sodium  phosphotungstate,  made  acid  with  acetic  acid  ;  any  cloudi- 
ness or  precipitate  indicates  peptone.  W.  N. 

Oxidation  of  Aromatic  Substances  in  the  Animal  Body. 
By  C.  Preusse  (Zeitschr.f.  Fhysiol.  Chem.,  5,  57 — 66). — The  author 
investigated  the  behaviour  of  the  three  isomeric  cresols  when  taken 
into  the  alimentary  tract,  with  the  following  results: — (1.)  Para- 
cresol  gave  parahydroxybenzoic  acid  ;  the  major  part  was  however 
excreted  unchanged  in  the  form  of  the  cresyl- hydrogen  sulphate. 
(2.)  Orthocresol,  by  analogous  oxidation,  shonld  yield  salicylic  acid. 
This  was  however  clearly  proved  not  to  be  present  in  the  urine.  On 
the  other  hand,  the  ethereal  extract  of  the  urine,  after  treatment 
with  hydrochloric  acid,  yielded  a  body  having  the  properties  of 
quinol.  The  analysis  gave  values  closely  approximating  to  those  of 
toluquinol.  The  major  part  again  was  discharged  as  the  cresyl 
hydrogen  sulphate.  (8.)  Metacresol  should  yield  metahydroxy benzoic 
acid  ;  this  was  certainly  not  detected,  and  the  bulk  of  the  metacresol 
was  excreted  as  before.  Further  experiments  were  made  with  para- 
bromotoluene  and  orthobromotoluene.  The  former  was  oxidised  like 
toluene,  and  yielded  parabromobenzoic  acid,  which  was  in  great  part 
converted  into  parabromhippuric  acid.  There  was  no  formation  of 
the  sulphate.  No  bromine  was  found  in  the  urine,  as  such.  Very 
similar  results  followed  the  use  of  orthobromotoluene,  orthobromo- 
hippuric  acid  being  found  in  the  urine,  but  no  free  bromine. 

W.  K 

Synthetic  Processes  in  the  Animal  Body.  By  E.  Badmann 
and  C.  Preusse  (Zeitschr.  f.  Physiol.  Ghem.,  5,  309 — 343). — After 
feeding  dogs  for  some  months  with  bromobenzene  in  quantities  of  from 
3  to  5  grams  per  diem,  the  authors  found  in  the  urine  two  groups 
of  bodies: — (1.)  Compounds  in  which  the  bromobenzene  residue, 
C6H4Br,  was  combined  with  oi-ganic  bodies  containing  sulphur  and 
nitrogen.  The  latter  are  intermediate  products  of  tissue  change, 
which  by  their  union  with  bromobenzene  were  protected  from  further 
change.  (2.)  Oxidation-products  of  benzene,  mon-  and  di-atomic  phenols 
which  passed  into  the  urine  as  etheric  hydrogen  sulphates.  The  urine 
directly  after  being  passed  generally  exhibited  a  strongly  marked 
Isevorotary  action,  and  reduced  alkaline  solutions  of  cupric  hydroxide 
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on  boiling.  These  properties  disappeared  when  the  arine  was  strongly 
ncidiBed,  and  simultaneoasly  a  considerable  separation  of  an  acid 
occurred. 

Jiromopheni/lmercnpturic  acid,  a  product  of  the  decomposition  of 
the  laevorotary  substance,  may  be  piepared  by  treating  the  urine  with 
one-twelfth  of  its  volume  of  lead  acetate  solution,  filtering,  and  adding 
one-tenth  of  its  volume  of  strong  hydrochloric  acid,  and  after  eight  to 
ten  days  filtering  again.  The  precipitate  is  twice  recrystallised  from 
hot  water,  dissolved  in  alcohol,  and  again  poured  into  boiling  water. 
On  cooling,  the  acid  separates  out  in  needle-shaped  crystals  an  inch 
long.  The  formula  given  by  the  authors  agrees  with  that  found  by 
JafFe,  viz.,  CuUnBrSNOs;  it  is  soluble  in  70  parts  of  boiling  water, 
almost  insoluble  in  cold  water  and  ether,  somewhat  readily  soluble  in 
alcohol,  is  monobasic,  and  yields  readily  crystallisable  salts,  of  which 
the  authors  describe  those  of  ammonium,  barium,  and  magnesium. 

By  boiling  bromophenylmercapfeuric  acid  with  20  or  30  volumes  of 
dilute  sulphuric  acid  for  half  to  three-quarters  of  an  hour  with  a 
reflux,  condenser,  the  acid  tvkt's  up  1  mol.  HjO,  and  is  converted  into 
acetic  acid  and  broniopheiii/lotjstitie,  CsHioBrSNOj,  i.e.,  cystine  in  which 
1  atom  of  hydrogen  is  replaced  by  the  monatomic  group,  CeH^Br ; 
the  amount  of  each  of  the  products  of  decomposition  came  very 
near  the  theoretical  quantity.  Bromophenylcystine  (m.  p.  180 — 
182°  C.)  forms  slender  glittering  needles  and  plates,  having  a  greasy 
feel  in  the  dry  state;  it  is  practically  insoluble  in  water,  alcohol,  and 
ether.  With  acids,  it  forms  compounds  which  crj'stallise  well.  The 
solution  in  concentrated  sulphuric  acid  is  coloured  blue  on  heating, 
like  bromophenylmercapturic  acid  itself;  the  coloration  disappears 
on  adding  water  or  alcohol.  Bromophenylcystine  is  readily  soluble  in 
fixed  alkalis  and  ammonia;  wibh  cupric  sulphate  the  ammoniacal 
solution  gives  a.  clear  blue  crystalline  precipitate  having  the  com- 
position (C9H9BrSN02)iCu.  On  heating  bromophenylcystine  with 
alkalis,  it  is  broken  up  into  bromophenylmercaptan  and  ammonia. 
Phenylmercapturic  acid  undergoes  the  same  decomposition,  except 
that  acetic  acid  is  also  formed.  Besides  these  products,  there  is 
formed  in  both  cases  an  acid  which  the  authors  have  not  yet  been 
able  to  isolate  in  a  pure  state,  but  which,  from  its  decomposition-pro- 
ducts and  reactions,  viz.,  oxalic  and  uvitic  acid,  appears  to  be  pyruvic 
acid.  The  whole  of  the  nitrogen  of  the  bromophenylcystine  is  con- 
verted into  ammonia.  In  order  to  separate  the  bromophenylmer- 
captan,  the  solution  is  acidified  with  dilute  sulphuric  acid,  boiled  for 
half  an  hour  and  then  distilled  ;  the  mercaptan  comes  o%er  entirely  in 
the  early  part  of  the  distillation  with  water,  partly  as  crystals,  and 
partly  as  an  oil  which  on  cooling  solidifies  to  a  crystalline  mass  (m.  p. 
74 — 75°  ;  b.  p.  230°).  It  is  almost  insoluble  in  cold  water,  slightly 
soluble  in  hot,  and  readily  in  alcohol,  ether  or  chloroform.  With 
mercuric  chloride,  the  alcoholic  solution  gives  a  white  precipitate ; 
with  cupric  chloride,  a  yellow  flocculent  precipitate,  which  is  also 
obtained  when  bromophenylcystine  or  the  mercapturic  acid  is  treated 
with  Fehling's  solution.  On  warming  bi'omophenylmercaptan  with 
concentrated  sulphuric  acid,  it  exhibits  the  reaction  which,  according 
to  the  authors,  is  characteristic  of  the  aromatic  sulphides  and  sulphy- 
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drates  in  which  the  sulphur  is  combined  with  the  carbonic  anhydride  of 
the  aromatic  radicle.  The  pyruvic  acid,  according  to  the  researches  of 
Wislicenus  and  Debus,  is  readily  converted  by  nascent  hydrogen  into 
fermentative  lactic  acid.  For  the  preparation  of  large  quantities  of 
the  latter,  the  authors  use  bromophenylcystine,  which  is  dissolved  in 
soda  and  treated  with  sodium-amalgam  on  the  water-bath,  until  the 
evolution  of  ammonia  ceastjs.  After  separation  of  the  phenyl mercaptan 
by  agitation  with  ether,  the  acid  may  be  separated  ;  it  was  identified 
by  the  analysis  of  its  calcium  and  zinc  salts. 

Constitution  of  Bromophenijlcystine  and  of  Cystine. — The  decom- 
position of  bromophenylcystine  into  bromoplienylmercaptan,  am- 
monia, and  pyruvic  acid,  which  takes  place  according  to  the  equa- 
tion— 

C«H,oBrSNO,  +  H.,0  =  CfiHiBrS  +  NH3  +  CaH.Oa, 

shows  that  bromophenylcystine  is  a  derivative  of  pyruvic  acid,  with 
which  the  aromatic  residue,  CeHiBr,  is  combined  through  the  sulphur. 
The  rational  formula  of  bromophenylcystine,  according  to  the  authors, 
is  COOH.CMeCNHO.S.CeH.Br,  and  of  cystine  itself,— 

C00H.CMe(NH2).SH. 

According  to  this  formula,  the  decomposition  of  cystine  by  alkalis 
must  result  in  the  formation  of  pyruvic  acid,  hydrogen  sulphide,  and 
ammonia.  Dewar  and  Gamgee  have  already  shown  that  pyruvic  acid 
is  probably  one  of  the  products  of  the  decomposition  of  cystine, 
although  this  is  not  absolutely  certain.  The  formula  of  cystine  would 
thus  be,  not  CsHjNSOi,  as  the  authors  write  it,  but  CsHiNSOo,  in 
accordance  with  the  latest  analyses  by  Hoppe-Seyler.  By  the  action 
of  acetic  anhydride,  the  authors  obtained  from  mercapturic  acid  as 
well  as  from  bromophenylcystine,  a  neutral  body,  apparently  an 
anhydride,  which  they  name  bromophenylcystine. 

By  treating  bromophenyl mercapturic  acid  with  sodium-amalgam, 
the  bromine  is  by  degrees  separated  from  the  molecule  and  phenyl 
mercapturic  acid  is  formed,  which  by  decomposition  with  acid  yields 
phenylcystine.  Out  of  100  grams  of  bromobenzene  given  with  the 
food,  the  authors  obtained  20 — 30  grams.  As  such  it  was  obtained 
also  from  the  urine  of  rabbits,  but  only  in  small  quantities. 

Amongst  the  products  formed  from  bromophenol  and  the  animal 
body  are,  bromophenol,  already  described  by  Steinauer — bromoquinol, 
and  bromocatechol.  W.  N. 

On  Human  Milk.  By  P.  Radenhausen  (Zeitschr.  f.  Physiol. 
Chem.,  5,  13 — 30). — According  to  the  author,  human  milk  behaves 
differently  from  cow's  ruilk  when  shaken  with  ether,  in  that  it  loses 
its  opacity,  whilst  cow's  milk  requires  the  previous  addition  of  caustic 
soda  in  order  to  bring  about  this  result.  For  the  preparation  of  the 
albuminoids,  the  milk  was  carefully  neutralised  with  very  dilute  sul- 
phuric acid,  and  precipitated  with  1  to  2  volumes  of  alcohol.  The 
precipitate  was  first  treated  with  60  per  cent,  alcohol,  then  with 
strong  alcohol,  and  finally  the  fat  was  removed  by  ether.  From  the 
behaviour  of  this  precipitate  with  reagents,  the  author  concludes  that 
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it  is  not  trne  casein  bat  an  albamin.  Traces  of  peptone  were  foaud 
in  the  alcoholic  washings.  W.  N. 

On  Milk.  By  L.  Hermann  (Pjlujer'g  Archlv.,  26,  442—444).— 
Zaber,  from  the  fact  that  by  filtering  milk  under  diminished  pressure 
through  porous  porcelain,  a  clear  filtrate,  free  from  casein,  was  ob- 
tained, concluded  that  the  casein  was  not  really  in  solution  in  the  milk. 
The  autlior  conjecturing  that  posjsibly  the  porcelain  surface  played  some 
specific  part,  tried  the  effect  of  adding  finely  pulverised  porcelain  to 
milk  in  the  proportion  of  four  of  the  former  to  three  of  the  latter,  and 
obtained  a  perfectly  clear  fluid,  which  yielded  no  precipitate  with 
acetic  acid.  If  less  powder  were  added,  the  filtrate  was  cloudy  and 
gave  a  precipitate  with  acetic  acid,  although  this  was  only  slight  and 
readily  soluble  in  excess.  Animal  charcoal  behaved  towards  milk  in 
precisely  the  same  way  as  powdered  porcelain:  the  longer  the  mixture 
stood  the  less  was  the  amount  of  the  precipitate  obtained  by  adding 
acetic  acid.  W.  N. 

Certain  Constituents  of  Pus  from  the  Human  Subject.  By 
L.  Briegkr  (Zeitsclir.  f.  Phyniul.  Chem.,  5,  30G — .%l»).  —  The  author 
found  in  frt-sh  stinking  pleuritic  exudaf^a,  which  contained  relatively 
large  quantities  of  phenol,  an  acid  which  he  believeJ  to  be  similar  to 
the  parahydroxyphenylacetic  acid  found  by  E.  and  H.  Salkowski  in 
decomposing  albumin.  In  750  c.c.  of  another  similar  fluid,  the  author 
detected  succinic  acid  and  another  acid  whose  melting  point  was  9S°, 
which  appeared  to  him  to  be  glutaric  acid.  W.  N. 

Origin  of  Hypoxanthine  in  the  Organism.  By  A.  Kossel 
{Zeitschr.  f  I'hi/sioL  Clte)ii.,5,  lo2 — lo7). — Nuclein,  prepared  from  pus 
cells  and  containing  3'2  per  cent,  of  phosphorus  and  I  "6  per  cent,  sulphur, 
yielded  by  prolonged  boiling  1*03  per  cent,  hypoxanthine,  and  thereby 
80'3  per  cent,  of  the  phosphorus  present  was  converted  into  phosphoric 
acid.  Larger  quantities  of  nuclein  were  prepared  from  goose's  blood,  by 
dissolving  the  corpuscles  in  water  and  ether,  washing  the  residue  with 
water,  purifying  by  digestion  and  boiling  with  alcohol.  Three  sepa- 
rate preparations  obtained  in  this  way  were  found  to  contain  6  04  per 
cent.,  6"40  percent.,  and  7'12  percent,  phosphorus  respectively.  When 
mixed  and  submitted  to  prolonged  boiling,  they  yielded  2G4  per  cent, 
hypoxanthine.  W.  N. 

Physiological  and  Pathological  Chemistry  of  the  Eye.    By 

A.  Cahouks  {Zeitsclir.  f.  Phijsiol.  Chem.,  5,  214). — The  Betina. — The 
retinae  of  oxen,  pigs,  and  horses,  were  examined  as  fresh  as  possible, 
and  were  found  to  have  a  distinctly  alkaline  reaction.  The  following 
composition  was  found  for  the  retina  of  the  ox: — Water,  86'52 ; 
albuminoids,  6  77  ;  bodies  resembling  albuminoids,  1"59  ;  alcohol  ex- 
tract, 025;  watery  extract,  0'52 ;  cholesterin,  0"77;  fat,  0*47; 
lecithin,  208 ;  soluble  salts,  0"93 ;  insoluble  salts,  0*02 ;  cerebrin, 
traces ;  in  the  ash  sodium  chloride  and  phosphate  preponderated. 
Details  of  other  analyses  are  also  given.  The  lecithin,  cholesterin, 
and  cerebrin  appear  to   be  present  in  the  I'etiua  in  much  the  same 
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proportions  as  m  the  gvey  matter  of  the  brain.  Cholesterin  and 
cerebrin  appear  also  to  be  constituents  of  the  axis  cylinder  of  medul- 
lated  nerve-fibre.  The  albuminoids  appear  to  be  very  complicated, 
and  could  not  with  any  certainty  be  separated — myosin,  serum- 
albumin,  and  a  body  resembling  mucin.  Besides  these,  other  bodies 
"  resembling "  albuminoids  were  obtained  by  heating  retinae  in 
various  solvents  at  120° :  the  author  thinks  he  found  tunicin,  and  a 
body  resembling  Schmidt's  propepton  (Kvihne's  hemialbumose).  The 
ether  extract  of  the  retina  was  blackened  by  osmic  acid,  and  contained 
lecithin,  but  no  cholesterin  or  cerebrin.  The  author  does  not  state 
his  reasons  for  believing  the  blackening  by  osmic  acid  to  be  due  to 
lecithin,  and  not  to  fat,  of  which  this  is  a  eharacteristic  histological 
reaction.  The  vitreous  and  aqueous  humours  were  found  to  have  a 
very  similar  composition. 

Sumor  vitfreus.  Humor  aqueus. 

Albumin 0-074  0-082 

Other  organic  matter  . .      0-071  0-148 

Ash.. 0-971  0-993 

Water 98-884  98  770 

The  author  also  made  some  analyses  of  eyes  affected  with  cataract, 
the  results  of  which  are  given.  "W.  N. 

Action   of  Urea  and  Ammonium  Salts  on  Animals.      By 

C.  RiCHET  and  R.  Montard  Martin.  {Jiied.  Gentr.,  1882,  210.)— One- 
eighth  only  of  the  urea  injected  into  the  blood  can  be  detected  after 
half  an  hour,  even  if  both  kidneys  are  ligatured.  The  separation  of 
urea  by  the  kidneys  is  but  slow;  after  17  hours  only  15  grams 
appeared  out  of  50  injected.  Introduction  of  urea  increases  diui'esis, 
so  that  the  percentage  of  urine  to  urea  falls.  After  infection  of  mode- 
rate amounts  of  urea,  the  animal  dies  quicker  when  both  ureters  are 
ligatured  than  if  the  kidneys  had  been  excised.  Considerable  quanti- 
ties of  ammonium  chloride  can  be  safely  injected  under  the  skin.  The 
mucous  membrane  of  the  stomach  of  animals  which  die  of  ui-aemia  is 
strongly  ammoniacal.  E.  W.  P. 

Adipocere.  By  J.  Kratter  (Zeitschr.f.  Biol.,  16,  455 — 491). — 
The  author  studied  the  formation  of  adipocere  in  human  extremities, 
which  were  macerated  in  glass  vessels  filled  with  water.  The  forma- 
tion began  in  the  subcutaneous  fat  and  in  the  marrow  of  the  bones, 
later  in  the  skin,  and  still  later  (never  earlier  than  three  months)  in 
the  muscles.  By  microscopic  examination,  he  was  able  to  watch  the 
process  of  transformation  in  the  muscles.  W.  N. 
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Development  of  Yeast  in  Solutions  containing  a  Varying 
Quantity  of  Nitrogen,  By  M.  Hayduck  (Bied.  Centr.,  1882,  208).— 
A  solution  of  50  f^iains  acid  potassium  phosphate  and  17  grams  mag- 
nesium sulphate  dissolved  in  a  litre  of  water  was  employed,  and  20  c.c. 
of  this  solution  was  mixed  with  a  10  per  cent,  sugar  solution  and 
varying  amounts  of  asparagine,  the  whole  being  made  up  to  1  litre ; 
in  each  case,  2'5  starch  free  from  yeast  was  employed.  The  results 
obtained  were,  the  nitrogenous  matter  was  only  assimilated  up  to  a 
certain  degree  of  concentration  ;  a  separation  of  nitrogen  by  the  yeast 
was  in  all  cases  observed  ;  in  dilute  solutions,  the  yeast  always  con- 
tained a  constant  minimum  amount  of  nitrogen,  whilst  the  quantity  of 
yeast  remained  proportional  to  the  quantity  of  nitrogen  ;  in  solutions 
containing  more  nitrogen,  the  quantity  of  yeast  remained  constant, 
but  the  amount  of  nitrogen  combined  with  the  yeast  increased  pro- 
portionally to  the  nitrogen  in  solution.  When,  however,  the  nitrogen 
was  increased  to  a  still  greater  degree,  no  effect  on  the  yeast  was 
noticed.  Generally  the  activity  of  the  yeast  is  accompanied  by  an 
increase  in  its  amount  of  nitrogen.  Yeast  can  propagate  itself  in  a 
pure  sugar  solution  (ash  being  present),  bat  a  portion  of  the  nitrogen  in 
the  principal  cells  is  employed  in  the  formation  of  the  new  ones.  The 
growth  of  yeast  is  intiuenced  by  the  amount  of  alcohol  formed,  this 
substance  being  detrimeutal  to  its  growth.  E.  W.  P. 

Growth  of  Starch  Grains  by  Intussusception.  By  C.  Naegeli 
(Bied.  Cent)-.,  1882,  180 — 190). — A  critical  paper  in  which  Naegeli 
denies  the  correctness  of  Schimper's  theory  of  intussusception  (  Abstr., 
1882,  1061).  E.  W.  P. 

Certain  Bye-products  of  Plant  Development.  By  H.  de  Vries 
(Bied.  Gentr.,  1882,  191 — 194). — Those  substances  which  are  produced 
in  many  plants,  but  play  no  apparent  part  in  the  formation  of  its 
structure,  have  been  termed  bye-products ;  amongst  these  substances 
are  placed  such  matters  as  resin,  caoutchouc,  &c.  The  object  for 
which  these  bye-products  are  formed  is  to  act  as  a  salve  or  dressing 
for  such  portions  of  the  plant  as  may  be  wounded  at  any  time,  and 
this  object  is  the  more  apparent  when  such  trees  as  firs  are  compared 
with  those  producing  leaves,  and  in  which  a  healing  fluid  is  absent, 
these  latter  suffering  the  most  sevei'ely  from  any  damage  done  to 
them.  E.  W.  P. 

Observations  on  the  Composition  of  Steeped  Barley.      By 

G.  Heut  (Bied.  Centr.,  1882,  2U^3)-— Ullik  (Abstr,,  this  vol.,  645) 
having  investigated  the  influence  of  various  waters  on  the  compo- 
sition of  barley  steeped  in  them,  the  author  has  taken  up  the  other  side 
of  the  question,  viz.,  the  influence  of  distilled  water  on  the  composition 
of  various  barleys  at  a  temperature  of  1.5 — 17°.  Bohemian  and 
Bavarian  were  the  two  kinds  used  :  their  composition  is  compared  with 
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that  of  the  kind  used  by  Ullik,  and  it  is  found  that  the  mineral 
constituents  vary  very  considerably.  By  soaking,  Bohemian  barley  loses 
nearly  twice  as  much  potash  as  Bavarian  barley,  and  phosphoric  acid 
is  removed  simultaneously  with  the  potash.  In  Bavarian  barley  there 
is  more  iron,  and  this  may  prevent  the  loss  of  much  phosphoric  acid. 
Bohemian  loses  less  total  organic  matter,  but  the  same  quantity  of 
nitrogen  in  the  form  of  peptone  is  withdrawn  from  both. 

E.  W.  P. 

Composition  of  American  Grasses.  By  C.  Richardson  (Amrr. 
Ohem.  J.,  4,  10 — 22). — This  paper  gives  the  results  of  analyses  of  a 
large  number  of  grasses,  made  in  the  laboratory  of  the  Department  of 
Agriculture  at  Washington,  the  averages  of  which  are  of  great 
interest,  both  in  comparison  with  those  of  Wolff  for  German  grasses, 
and  as  showing  the  relations  of  cultivated  and  wild  grasses  to  each 
other,  and  the  variations  of  composition  which  one  species  may  present 
when  grown  on  different  soils  and  in  different  climates. 

Average  Composition  of  Grasses  in  Bloom. 


American. 

German. 

2 
■^ 
o 

s  1 

i> 

21  analyses  of  grasses 
from   one  farm    in 
Pennsylvania. 

10  analyses  of  grasses 
from  Dept.  grounds. 

6  varieties  of  orchard 
glass  from  various 
localities. 

Wolff's  averages. 

Fair. 

Good. 

Very 
goo.l. 

Ash  

7-90 
2-90 
53-90 
27-10 
8-20 
34-70 
1  :  10-2 

7-^5 
3  12 
55-75 
23-14 
10  04 
30 -]0 
1  :  8 

7-44 
3-52 
55-82 
22-47 
10-25 
18  -30 
1  :  8 

7-38 
3-33 
55  -17 
25-19 
8-91 
25  -20 
1  :  9-4 

6-30 

2-34 

46-53 

34-09 

10-74 

1  :  7-7 

7-23 

2-92 

47-84 

30-69 

11-32 

1  :  7-2 

8  -24 

Fat    

3-29 

Non-nitrogenous  extract 
Crude  fibre 

48  -93 
25  -77 

Nitrogen   x   625 

Non-albuminous  N.  p.c. 
Nutritive  ratio     

13-77 
1:5-7 

.  These  numbers  show  that  the  American  grasses  differ  greatly  in 
composition  from  German  grasses,  the  proportion  of  nitrogen  in  the 
former  being  smaller,  and  that  of  fibre  much  smaller;  these 
differences  moreover  being  made  up  by  a  larger  amount  of  non- 
nitrogenons  extract  and  a  slight  increase  of  fat.  The  nutritive  ratio 
therefore  varies  much  more  widely  than  in  the  German  grasses. 

The  wild  varieties  of  American  grass  are  far  inferior  in  nutritive 
value  to  the  cultivated,  and  among  the  latter,  the  higher  the  cubivation 
the  better  is  the  quality,  as  shown  by  the  averages  for  the  Pennsyl- 
vanian  grasses,  which  had  not  been  so  highly  manured  as  those  from 
the    grounds    of    the    Department    of    Agriculture    in    Washington. 
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Another  prominent  fact  shown  by  the  table  is  that  in  the  wild  grassis 
the  amount  of  non-albuminoid  nitrogen  is  larger  than  in  the  better 
varieties,  and  tliat  tliis  amount  varies  somewhat  with>  the  quality  of 
the  grass,  the  more  highly  cultivated  varieties  from  the  grounds  of  the 
Agricultural  Depaitment  having  only  a  little  more  than  half  as  much 
as  is  found  in  the  wild  species.  The  character  of  the  soils  may  als-o 
have  had  some  influence  on  the  results.  The  wild  grasses  were  for  the 
most  part  from  the  sandy  soils  of  the  South  ;  those  from  Pennsylvania 
grew  upon  a  micaceous  loam ;  and  the  soil  of  the  grounds  of  the 
Agricultural  Department  is  of  a  heavy  nature. 

The  influence  of  soil  on  the  proportion  of  non-albuminoid  to 
albuminoid  nitrogen  is  further  shown  by  analyses,  given  in  the  original 
paper,  of  Dact>jlis  (jlomemta'  (orchard  or  cock's-foot  grass),  grown  on 
light  sandy  and  on  heavy  soils,  without  much  cultivation  in  any  case, 
the  result  being  that  the  amount  of  non-albuminoid  nitrogen  does  not 
increase  with  an  increase  in  the  total  nitrogen  of  the  grass,  the  poorer 
specimens  having  more  than  twice  as  much  relatively  to  the  total 
nitrogen  as  the  more  highly  cnltivated  ones,  the  diminution  of  the 
total  amount  in  the  poorer  varieties  falling  largely  on  the  albuminoid 
forms.  The  variations  in  the  non-nitrogenous  constituents  of  the 
plant  do  not  show  any  regularity  dependent  on  climate  or  sur- 
roundings. 

Analyses  are  also  given  of  meadow  fox-tail  grass  (^Alopecurus 
prateusis),  showing  the  changes  which  take  place  at  various  stages  of 
its  growth.  In  this  grass,  which  may  be  regarded  as  typical  of  most 
cultivated  grasses,  the  total  nitrogen  diminishes  regularly  from  early 
to  late  stages.  The  albumin  diminishes  nearly  in  the  same  way,  but 
remains  coustant  for  a  considerable  time  during  the  flowering  stages. 

The  non-albuminoid  nitrogenous-substances,  while  decreasing  rapidly 
from  the  first  stage  at  which  the  grass  was  collected  to  nothing  at 
full  bloom,  increase  again  slightly  after  blooming.  In  many  other 
grasses  analysed  by  the  author,  this  difference  is-  larger  and  very 
apparent.  Among  the  non-nitrogenous  constituents,  the  fibre  in- 
creases towards  maturity  while  the  fat  decreases.  Those  substances 
which  make  up  what  is  known  as  the  "  nitrogen-free  extract "  in 
fodder  analyses,  while  they  do  not  present  the  same  regularity  of 
change  as  the  previously  mentioned  constituents,. nevertheless  show  in 
a  few  instances,  a  regular  diminution  or  increase  towards  maturity. 
The  sugars,  or  those  substances  which  are  extracted  by  alcohol  and 
not  precipitated  by  basic  lead  acetate,  and  reduce  Fehling's  solution, 
do  not  vary  largely,  but  are  more  abundant  in  the  young  plant  than  in 
the  other  stages,  contrary  to  what  was  found  in  the  sugar-producing 
grasses,  sorghum  and  sugar-cane.  The  organic  acids  too  are  present 
in  larger  amount  in  the  young  plant.  A  regular  diminution  takes 
place  in  the  amount  of  gum,  and  a  somewhat  irregular  increase  in  the 
indefinite  substances  extracted  by  acid  and  alkali. 

The  forms  of  nitrogen  which  might  occur  in  grasses  are  ammonia 
salts,  nitrates,  albumin,  peptones,  amides,  amido-acids,  alkaloids,  and 
carbamide-bodies.  The  presence  of  albumin,  ammonia  salts,  and 
nitrates,  is  shown  by  direct  determination.  The  absence  of  alkaloids 
and  peptores  is  shown  by  the  non-precipitation  of  the  watery  extract 
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of  the  plant  by  phosphotungstic  or  tannic  acid ;  and  the  fact  that  on 
boiling  the  aqueous  extract  of  the  plant  with  acids  and  then  distilling 
with  magnesia,  no  more  ammonia  is  found  than  before  the  treatment 
with  acid,  points  to  the  absence  of  amides.  Hence  it  follows  that  the 
non-albuminoid  nitrogen  of  the  plant  must  exist  in  the  form  of  amido- 
acids.  Moreover,  these  are  of  different  kinds,  inasmuch  as  different 
reagents  do  not  all  act  in  the  same  manner  in  precipitating  them: 
thus  there  is  a  substance  precipitated  by  cupric  hydroxide,  which  is 
not  thrown  down  by  tannic  acid,  or  by  pliosphotungstate  ;  it  is  probably 
an  amido-acid  forming  sparingly  soluble  copper  salts.  H.  W. 

Jacaranda  procera,  Sprengel.  (Pharm.  J.  Trans.  [3],  12,  812.) 
— This  tree,  known  in  the  Brazils  as  "  caroba-carobinha,"  "  caroba 
minda,"  and  "  caroba  mirim,"  grows  in  the  provinces  of  Rio  de 
Janeiro,  Minas,  and  Espirito  Santo.  Its  leaves  and  bark  were 
examined  by  Peckholt  in  ISOG,  and  his  analysis  (given  below)  has 
lately  been  confirmed  by  C.  W.  Zaremba  {Pharm.  Ceritmlhalle,  June 
23rd,  1881). 

jLeaves.  Bark. 

Carobin,  crystallised 1^620  3000 

Carobic  acid,  crystaUised 051G  — 

Steocarobic  acid 1*000  — 

Carobone,  balsamic  resinous  acid 26'666  — 

Carobaretic  acid,  inodorous —  2000 

Caroba  resin,  inodorous,  tasteless 83'334  S'OOO 

Caroba  balsam 14'420  — 

Bitter  principle 2  880  2-830 

Extractive   „  10-550  19530 

Extractive  and  organic  acids     10-000  -— 

Caroba  tannin 4-390  4800 

Glucose —  1-650 

Chlorophyll  and  wax 9000  — 

Calcium  malate 0-200  1  y^.-.  /s^ 

Albumin, -starch,  dextrin,  and  salts  ....  32-120/ 

Cellulose  and  .moisture 853-304  885-090 

Carobin  crystallises  in  silky  needles,  insoluble  in  ether,  soluble  in 
boiling  alcohol  and  boiling  wa.ter.  It  gives  precipitates  with  tartar 
emetic  and  ammonium  carbonate,  the  latter  precipitate  being  soluble 
in  excess  of  the  reagent.  With  acetic  acid,  it  forms  a  crystalline  com- 
pound.    It  is  not  a  glucoside. 

Carobic  acid  forms  stellate  needles,  of  aromatic  odour  and  acid  taste, 
soluble  in  water  and  dilute  alcohol.  Lead  and  copper  acetates  precipi- 
tate  carobic  acid. 

Steocarobic  acid  is  pale-brown,  of  ^tonka-like  odour,  and  soluble  in 
cold  absolute  alcohol  and  in  ether. 

Caroborin  is  greenish,  amorphous,  and  has  an  aromatic  odour ;  it  is 
soluble  in  alcohol  (sp.gr.  0*815)  and  in  caustic  alkalis  and  alkaline 
carbonate  solutions. 

Caroba  balsam  resembles  tonka,  baving  a   dark-brown  colour  and 
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aromatic  odour ;  it  is  of  a  syrnpy  consistency,  and  may  be  evaporated 
to  an  almost  odourless  resin. 

Infusions  of  the  caroba  leaves  are  used  in  the  Brazils  in  place  of 
sarsaparilla  in  cutaneous  affections,  and  as  an  antisyphilitic. 

L.  T.  O'S. 

Wax  and  Buttery  Substance  from  the  Epicaip  of  the  Olive. 
By  E.  AliNGiOLi  (Gazzetta,  18>:^1,  4'Jt) — 5U0). — The  epicarp  of  the  olive 
contains  about  half  its  weight  of  a  substance,  which  may  be  extracted 
by  cold  ether,  and  remains,  on  distilling  off  the  solvent,  in  the  form  of 
a  yellow  or  faintly  reddish-yellow  body,  which  may  be  purified  by 
digestion  with  warm  alcohol  (b.  p.  90°),  this  liquid  at  30 — 40° 
removing  the  whole  of  the  colouring  matter,  and  at  the  lx)iling  heat 
resolving  the  substance  into  two  otheru,  one  soluble  in  alcohol  of 
b.  p.  90°,  the  other  insoluble  and  melting  at  that  temperature.  The 
decanted  solution,  on  cooling,  deposits  a  pulverulent  waxy  substance, 
whilst  the  insoluble  portion  coagulates  on  cooling  to  a  semiduid  jelly. 

The  pidverulent  waxy  substance  is  formed  of  slightly  yellowish 
scales,  insoluble  in  water,  soluble  in  alcohol,  very  slightly  soluble  in 
carbon  bisulphide,  very  easily  soluble  in  ether,  chloroform,  turpentine- 
oil,  and  benzene;  tastes  like  beeswax.  It  melts  at  98 — 100°,  and 
burns  with  an  odour  like  that  of  beeswax,  leaving  a  carbonaceous 
residue.  The  quantity  obtained  was  too  small  for  the  determination 
of  its  specific  gravity.  Strong  sulphuric  acid  convert*  it  into  a 
reddish  mass,  changing,  after  three  or  four  hours,  to  amethyst,  blue 
and  brown.  Dilute  sulphuric  acid  dissolves  it  in  the  cold,  and  when 
heated  with  it,  produces  a  violet-amethyst  coloration,  gradually 
becoming  deeper,  and  changing  to  blue  and  ultimately  to  black. 
Nitric  acid  at  ordinary  temperatures  renders  it  pasty,  and  at  high 
temperatuves  colours  it  first  yellow,  then  brown,  and  when  nearly 
evaporated  sets  it  on  fire.  Dilute  nitric  acid  acts  less  strongly. 
Strong  hydrochloric  acid  does  not  alter  it  further  than  to  cause  it  to 
emit  an  odour  of  beeswax.  It  is  not  attacked  chemically  by  acetic, 
orthophospharic,  or  metaphosphoric  acid,  but  the  last  two  convert 
it  into  a  glutinous  mass.  With  potash  or  soda,  it  forms  a  glutinous 
paste,  smelling  like  common  soap. 

The  semifluid  buttery  substance  is  less  soluble  in  alcohol  than  the 
pulverulent  wax,  especially  in  the  cold ;  it  quickly  becomes  resinous 
on  exposure  to  the  air.  Dissolves  in  300  times  its  own  volume  of 
boiling  alcohol.  When  digested  in  the  cold  with  alcohol  boiling  at 
90°,  it  becomes  fluid,  transparent,  and  rancid,  and  presents  the 
appearance  of  white  of  egg.  It  is  inodorous  when  fresh,  but  emits  an 
odour  when  rancid.  Tastes  sweetish  in  the  fresh  state,  bitter  after 
becoming  rancid.  It  is  of  a  more  syrupy  consistence  than  glycerol ; 
stains  paper  lite  all  fatt>y  substances ;  solidifies  at  -|-  5°.  Sp.  gr. 
not  exactly  determined.  It  is  unctuous  to  the  touch,  preserves  its 
fluidity  for  some  time  when  exposed  to  the  air,  but  ultimately  becomes 
rancid  and  more  gelatinous,  and  increases  in  bulk.  It  is  insoluble  in 
water,  very  soluble  in  ether,  chloroform,  benzene,  and  turpentine-oil, 
very  sparingly  in  carbon  sulphide.  With  acids  and  alkalis,  it  reacts 
just  like  the  pulverulent  waxy  substance. 

Bodies  very  similar  to  the  pulverulent  wax  have  been  obtained  by 
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Proust  (Compt.  revd.,  16,  863)  and  by  Mulder  {ibid.,  30,  53)  from 
the  epicarp  of  plums,  cherries,  and  other  drupaceous  fruits  ;  and  the 
author  thinks  it  probable  that  all  these  substances  may  be  identical, 
the  slight  differences  observed  between  them  being  due  merely  to 
different  degrees  of  purity.  H.  W. 

Aconitic  Acid  in  the  Scale  from  Sorghum-sugar  Pans.  By 
H.  B.  Parsons  {Amer.  Chem.  J.,  4,  39— 42).— Clear  defecated 
sorghum  juice,  after  treatment  with  milk  of  lime  to  faint  alkalinity, 
slowly  deposits,  on  further  boiling,  a  light  bnff-coloured  scale,  which 
adheres  tenaciously  to  the  evaporating  pan,  and,  being  a  poor  con- 
ductor, causes  a  considerable  loss  of  available  heat.  It  is  mainly  an 
impure  calcium  salt  consisting  of  7'9b  per  cent,  water,  24'32  lime,  and 
<57'73  organic  matter.  On  boiling  the  finely  pulverised  scale  with  a 
quantity  of  diliite  sulphuric  acid  not  sutBcient  to  precipitate  all  the 
lime  and  magnesia  present,  and  mixing  the  filtrate  with  twice  its 
volume  of  absolute  alcohol,  whereby  calcium  and  magnesium  sulphates 
are  precipitated,  a  second  filtrate  is  obtained  which,  when  evapo- 
rated to  a  small  bulk  and  treated  with  an  excess  of  absolute  alcohol, 
yields  a  precipitate  consisting  of  a  magnesium  salt  of  the  organic 
acid.  An  aqueous  solution  of  this  salt  gave  with  silver  nitrate,  lead 
acetate,  &c.,  the  reactions  of  aconitic  acid;  and  the  nature  of  this  acid 
was  further  confirmed  by  quantitative  analysis  of  the  zinc,  lead,  and 
silver  salts  prepared  from  it. 

The  presence  of  aconitic  acid  in  molasses  from  the  West  Indies  was 
proved  by  Behr  (this  Journal,  32,  182),  and  its  occurrence  in  the 
juice  of  sorghum,  a  plant  somewhat  closely  related  to  the  sugar-cane, 
affords  another  instance  of  the  many  similarities  in  chemical  composi- 
tion which  have  been  noted  of  late  years  in  plants  of  the  same  or 
closely  allied  families  and  orders.  H.  W. 

Composition  of  Hay  Grown  on  Hills  and  Meadows.      Bv  J. 

R.  MosER  (Bied.  Centr.,  1882,,  194).— The  upland  hay,  of  which 
fourteen  kinds  were  examined,  was  grown  at  heights  varying  from 
300 — 1000  m.,  which  ripening  later  than  that  grown  on  the  lowland, 
is  richer  in  albuminoids,  and  relatively  (reckoned  on  albuminoids) 
poorer  in  fibre,  consequently  it  is  more  valuable  as  a  fodder. 

E.  W.  P. 
Potato  Culture.  By  "Nitzkowski  and  others  {Bied.  Centr.,  1882, 
197 — 2C1). — Thirty-one  kinds  of  potatoes  were  grown  on  a  sandy 
loam  previously  marled,  and  manured  with  liquid  manure.  The  highest 
yield  of  tubers  was  produced  by  Ceres  and  Farmers'  blush,  but  P]os  pro- 
duced the  greatest  amount  of  starch  per  acre.  Although  all  kinds 
were  free  from  disease,  yet  the  percentage-  of  starch  per  tuber  was  low. 
Trophine,  2316  percent.,  being  the  best.  W.  Loebe  reports  concerning 
the  new  variety  Zborower,  that  18|  kilos,  of  "sets"  yielded  350  hecto- 
litres per  hectare.  Schofauer  finds  Zborower  a  more  prolific  and 
healthy  kind  than  Biscuit  or  Zwiebel.  Jacobi,  out  of  ten  varieties, 
finds  Yellow  Rose  produces  most  starch  per  acre,  but  that  Andersen 
and  Hertha  are  much  more  prolific,  and  resist  disease  better. 

E.  W.  P. 
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Manuring  Experiments  on  Sugar-beet  in  Brunswick.  By  H. 
ScHULTZE  (Bied.  Centr.,  1882,  163 — 109). — The  questions  to  be 
answered  were,  what  influence  is  exerted  on  the  quantity  and  quality 
of  the  roots  by  the  distance  at  which  they  are  planted,  and  also  which 
of  the  ordinary  artificial  manures  is  the  best?  The  seed  was  drilled 
in  at  distances  of  4«),  37,  and  30  8  cm.  apart,  the  distances  between 
the  rows  being  303  cm.;  the  manures  were  48 — 24  kilos.  N  per 
raorgen  as  Chili  saltpetre,  or  48 — 24  kilos,  per  morgen  as  dissolved 
guano,  to  which  was  added  sufficient  ammonium  sulphate  to  make  the 
nitrogen  equal  to  that  in  the  saltpetre;  to  both  these  nitrogenous 
manures,  bone-charcoal  superphosphate  was  added  in  quantities  of 
16,  24,  and  36  kilos,  soluble  phosphoric  acid  per  morgen.  The  results 
obtained  in  1880  show  that  an  increase  in  the  amount  of  sugar  faikes 
place  when  the  plants  are  planted  close  together;  in  most  cases,  the 
"  quotient  "  also  rises  ;  the  prejudicial  action  of  the  heavier  applica- 
tions of  the  nitrate  is  counterbalanced  by  the  close  phinting.  In  1881 
super|)hosphate  was  only  applied  in  quantities  of  16  kilos,  of  phos- 
])horic  acid,  together  with  varying  amounts  of  saltpetre  and  sulphate 
of  ammonia  (8,  16,  24  kilos.  N)  ;  the  distance  between  each  plant  was 
the  same.  Again,  the  advantage  of  close  planting  was  noted,  but  not 
so  marked  as  in  the  previous  year,  and  the  "  quotient  "  is  also  raised. 
In  a  season  propitious  to  the  growth  of  beet,  like  1880,  it  is  found 
that  at  46  cm.  apart,  the  crop  was  bat  little  heavier  than  when  the 
di.stance  was  only  37;  in  1881,  the  narrower  distance  (37)  caused  the 
crop  to  be  considerably  heavier.  The  action  of  the  manures  seems  to 
be  uncertain,  the  result  being  to  a  great  extent  dependent  on  the 
district ;  phosphates  appeared  to  have  produced  but  little  effect,  but 
in  all  cases  Chili  saltpetre  lowered  the  value  of  the  roota. 

E.  W.  P. 

Phosphoric  Acid  in  Arable  Soils.  By  A.  Ladureau  {Compf. 
rend.,  94,  136). — Tlie  paper  describes  a  casein  which  the  wheat  crops 
were  found  to  diminish  progressively,  and  to  show  a  marked  tendency 
to  be  laid  down.  Analysis  proved  that  the  soil,  although  otherwise 
well  manured,  was  completely  exhausted  of  its  phosphates,  and  the 
use  of  considerable  quantities  of  soluble  and  insoluble  calcium  phos- 
phates afforded  a  sati^factory  remedy.  R.  R. 

Contributions  to  the  KLnowledge  of  Westphalia  Soils.    By 

J.  KoNiG  (Bied.  Centr.,  1882,  2uy). — The  soils  were  from  the  Kenper 
and  Bunt  sandstone  formation,  and  contained  2 — 3  per  cent,  potash. 
The  percentage  of  potash  increases  with  that  of  magnesia.  The  sub- 
soil seems  to  be  in  a  more  weathered  condition  than  the  surface  soil, 
as  far  more  of  it  is  soluble  in  acid.  E.  W.  P. 

Experiments  at  the  Experimental  Stations  of  the  High- 
land Agricultural  Society.  By  A.  P.  Aitkkx  (Bied.  Centr.,  1882, 
169 — 177). — The  objects  of  the  experiments  being  to  ascertain  the 
productive  value  of  the  principal  manures,  the  plots  {^^  acre)  received 
18-1  kilos.  PoOs,  13-6  kilos.  K^O,  and  4-5  kilos.  N  for  the  trials  with 
roots,  and  half  these  quantities  were  added  to  those  plots  on  which 
barley  and  oats  were  to  be  grown,  whilst  the  grass  plots  were  lefr. 
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unmanured.  Ten  of  tbe  plots  were  devoted  to  the  detection  of  the 
relative  action  of  phosphates  dissolved  and  undissolved,  six  for  potash 
salts,  four  for  guanos,  and  three  for  soluble  phosphates  of  different 
qualities  (10,  20,  30  per  cent,  soluble  P2O5)  ;  another  set  of  plots 
(tt2  ^'tJi'e)  received  the  same  manures,  and  served  as  dui)licates. 

Roots  m  1878. — At  Harelaw  swedes  were  sown,  and  at  Pumpherston 
yellow  turnips  ;  the  weather  being  bad,  the  yield  was  somewhat  low. 
Comparing  the  yields  from  the  larger  and  smaller  plots,  the  results 
are  found  to  be  fairly  accordant ;  the  dissolved  phosphates  produced 
more  than  the  undissolved,  the  increase  averaging  about  10  per  cent. 
Concerning  the  yield  produced  by  the  various  phosphates  themselves, 
there  is  not  much  difference  to  be  found,  bone-meal,  by  reason  of  slow 
assimilation,  being  somewhat  backward.  Although  the  quantity  is 
increased  by  soluble  phosphates,  the  quality  is  not  improved,  for 
the  sp.  gr.  of  the  juice  of  roots  grown  with  crude  phosphates  is 
higher,  there  is  more  dry  matter,  and  more  albuminoids ;  the  ash 
appears  to  rise  and  fall  with  the  greater  or  less  amount  of  water 
present.  Nitrogenous  manures  and  bone-ash  alone  give  but  low 
results,  and  Chili  saltpetre  and  ammonium  sulphate  seem  to  be  of 
equal  value. 

Barley,  1879. — At  Pumpherston  only  was  manure  applied,  as  it 
was  thought  that  the  Harelaw  station  was  already  well  enough  sup- 
plied. The  season  was  cold  and  damp,  so  that  the  ripening  period 
was  much  delayed.  At  Pumpherston,  soluble  phosphates  produced  an 
increased  yield  of  grain  over  the  crude  phosphates  of  14  per  cent., 
and  the  amount  of  straw  'was  also  heavier.  The  equality  of  yield  pro- 
duced by  the  superphosphates  is  to  be  remarked,  while  the  yield  of 
the  crude  phosphates  is  very  irregular ;  this  irregularity  must  be  due 
to  the  fineness  of  division,  hardness  of  grain,  &c.,  the  extremes  are, 
with  bone-ash,  806,  with  ground  apatite  571  kilos,  per  acre.  Of  the 
nitrogenous  manures,  blood  and  ammonium  sulphate  were  the  best, 
sodium  nitrate  failing,  probably  because  of  the  wet  weather ;  shoddy 
was  useless.  Of  the  guanos,  Peruvian  was  most  beneficial,  then 
imitation  guano  (a  mixture  of  bone-ash,  dried  blood,  and  rape-meal). 
Potash  salts  were  very  different  in  their  action.  Comparing  the 
barley  crop  with  the  roots  of  the  previous  season,  there  is  found  a 
great  accordance  in  the  rise  and  fall  of  the  yield  of  straw  and  roots  on 
the  plots,  which  is  not  noticeable  when  the  yields  of  grain  and  roots 
are  compared. 

The  quality  of  the  barley  does  not  seem  to  have  been  much  affected 
by  the  manures,  any  remarkable  difference  being  in  the  composition  of 
the  ash  of  the  seed,  phosphoric  acid  decreasing  in  the  grain  with  increas- 
ing applications  of  superphosphates  ;  therefore  it  is  thought  that  grain 
required  for  seed  should  not  be  grown  under  the  influence  of  super- 
phosphate. 

Hay,  1880. — Italian  rye-grass  succeeded  the  barley  crop,  and  no 
manure  was  applied,  so  that  the  plots  at  Harelaw  received  no  manure 
for  two  years.  At  this  station,  two  crops  of  hay  were  taken,  whilst  at 
Pumpherston  there  was  only  one.  At  both  stations  great  differences  were 
noticed  between  the  plots  and  their  duplicates ;  whilst  at  Harelaw  the 
soluble  phosphate  plots  gave  an  increased  yield  over  the  unmanured 


VEGETABLE  PHYSIOLOGY   AND   AGRICULTURE.  709 

of  6 — 7  per  cent.,  the  opposite  was  the  case  at  Pampherston,  and 
here  the  after-actiou  of  the  insoluble  phosphates  was  noticeable. 
Generally  those  plots  which  in  1880  produced  the  heaviest  hay  crop, 
liad  in  1879  brought  the  lowest  yield  of  roots,  and  this  was  most 
remarkable  in  the  case  of  bone-meal  and  shoddy ;  seeing  that  fish 
guano  was  still  backward  in  its  results,  no  further  experiments  will 
be  made  with  it,  except  after  the  fat  has  been  removed  from  it. 

Jiootft,  1880. — The  ^^^  acre  plots  were  sown  with  yellow  turnips 
(Pumpherston),  and  parple-top  swedes  (Harelaw)  ;  the  manures  were 
the  same  as  before,  with  the  exception  of  the  addition  of  crude  and 
dissolved  Cura9oa  phosphate  in  place  of  sodium  nitrate  and  bone-ash. 
This  year  again  showed  the  superiority  of  8uperj»hosphates  to  the 
amount  of  20  per  cent.,,  and  although  the  percentage  of  dry  matter  is 
lower,  yet  the  total  quantity  is  higher.  E.  W.  P. 

The  Combination  in  which  Nitrogen  is  most  available  for 
Plants.  By  E.  Wein  (Bi'ed.  Gentr.,  1882, 152— 154).— Oats,  peas,  beans, 
and  soja  beans  w«?re  manured  with  sodium  nitrate,  ammonium  sulphate, 
and  ammonium  nitrate,  in  artificial  soils.  In  no  case  was  ammonium 
sulphate  of  advantage,  but  rather  harmful,  and  only  when  it  had 
been  oxidised  was  any  good  produced.  These  plants  therefore  belong 
to  the  class  of  "  nitrate  plants."  Sodium  nitrate  appears  to  bring 
dicalcium  phosphate  into  solution  as  easily  as  ammonium  sulphate  (see 
Chem.  Soc.  J.,  1876,  i,  733 ;  Abstr.,  1881,  457).  E.  W.  P. 

Retrograde  Nitrogen.  By  H.  Pellet  (Bied.  Centr.,  1882,  151). 
— Pellet  corrobonites  Petermann's  results  obtained  with  blood  and 
leather  meal  (Abstr.,  1882,  331),  and  communicates  information  con- 
cerning the  nitrogen  present.  The  nitrogen  in  dried  blood  is  soluble 
in  water  to  the  extent  of  50  per  cent.,  whereas  that  in  leather  is  less 
soluble.  The  amount  of  soluble  nitrogen  should  be  the  measure  of  the 
value  of  the  manure,  yet  water  must  not  be  used  as  the  solvent.  A 
manure,  "azotin,"  containing  1 1*5 — 14  per  cent,  nitrogen  which  is  quite 
soluble  in  water,  is  obtained  when  wool,  silk,  and  cotton  are  steamed 
under  pressure  and  dried ;  if  this  manure  be  mixed  with  superphos- 
phate, the  nitrogen  will  be  rendered  insoluble.  If,  on  the  other 
hand,  the  steamed  mass  be  not  dried,  but  mixed  moist  with  the  super- 
phosphate, then  the  whole  mass  becomes  insoluble.  Yet  although 
the  azotin  is  precipitated  insoluble,  it  is  considered  to  be  a  more 
valuable  manure  than  leather  meal.  Azotin  is  soluble  in  Joulie's  solu- 
tion of  ammonium  citrate,  and  hence  being  analogous  to  reduced 
phosphate,  the  term  "  retrograde  "  or  "  reduced  "  has  been  applied  to 
this  form  of  nitrogen.  To  estimate  the  value  of  a  manure  as  regards 
its  soluble  nitrogen,  ammonium  citrate  should  be  employed  as  solvent, 

E.  W.  P. 

Composition  and  Use  of  Peat.  By  J.  Konig  and  Deichmann  {Bied. 
Centr.,  1882,  150). — Koaig  compares  the  composition  of  several 
kinds  of  peat  with  that  of  various  straw.s,  and  comes  to  the  conclusion 
that  peat  is  as  good  a  manure  as  straw,  for  although  wanting  in  total 
ash,  phosphoric  acid,  lime,  and  potash,  yet  nitrogen  is  present  in  hiro-er 
proportions.     Deichmann  has  practically  tested  the  value  of  powdered 
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peat,  and  finds  tliat  for  all  animals  except  sheep,  it  can  be  used  with 
advantage  in  preference  to  straw ;  in  the  case  of  sheep  the  wool  is 
made  too  dirty.  E.  W.  P. 

Manuring  with  Sea  Mud.  (Bled.  Centr.,  1882, 177— 179.)— This 
material  was  tried  on  various  farms,  and  on  the  whole  was  found  to  be 
advantageous,  E.  W.  P. 

On  Manure  Phosphates.  By  K.  Walter  (Chem.  News,  45,  40 — 
50). — This  is  an  appeal  for  the  introduction  into  this  country  of  the 
determination  of  assimilable  phosphoric  acid  in  place  of  the  determina- 
tion of  phoi-p'ioric  acid  soluble  in  water.  This  method  has  been  in 
use  on  the  Continent  for  the  last  four  years  ;  the  manner  of  analysis 
has  been  fixed  by  an  International  Congress  of  Agricultural  Chemists, 
in  Paris.  The  amount  of  phosphoric  acid  dissolved  by  ammonium 
citrate  that  is  not  dissolved  by  water  is  from  1| — 3  per  cent,,  and  this 
phosphoric  acid,  which  experience  has  shown  to  act  as  beneficially  as 
the  acid  dissolved  by  water,  is  quite  lost  to  the  manufacturer  by  the 
present  mode  of  analysis.  It  is  also  pointed  out  that  those  natural 
phosphates  too  poor  for  the  manufacture  of  superphosphate  are  admi- 
rably suited  for  the  preparation  of  precipitated  phosphate  with  the 
help  of  cheap  hydrochloric  acid.  But  owing  to  the  present  mode  of 
analysis  this  manure  is  greatly  underestimated,  and  accordingly  but 
little  valued  and  manufactured  in  this  country.  H.  B. 

Manuring  with  Various  Phosphates.  By  Krocker  and  H. 
Grahl  (Ih'ed.  Centr.,  1882,  154 — 15b)- — Insoluble  and  soluble  phos- 
])hates  with  bone-meal  were  employed  ;  these  appeared  to  have  no 
appreciable  difference  on  the  yield  of  oats,  but  with  potatoes  the  action 
of  soluble  phosphate  and  bone-meal  was  very  marked.  Crops  of  oats 
and  beet  were  also  taken  off  a  field  which  had  been  unmanured  for 
many  years,  and  which,  having  been  regularly  cropped,  was  conse- 
quently in  a  poor  condition ;  the  oat  crop  derived  no  benefit  from 
phosphates  alone,  but  the  yield  was  increased  by  ammonium  sulphate, 
and  when  this  was  combined  with  phosphates,  the  yield  was  still 
further  increased,  the  best  results  being  obtained  from  bones,  the  worst 
from  superphosphate.  As  regards  the  material  removed  by  the  crops 
from  the  soil,  it  appears  that  less  phosphoric  acid  and  nitrogen  was 
removed  from  the  "  phosphate "  plots  than  from  the  unmanured. 
All  the  manure  applied  increased  the  yield  of  beet,  but  the  increase  with 
phosphates  alone  over  the  unmanured  plot  was  not  great.  Phosphates 
reduced  the  percentage  of  sugar,  whereas  ammonia  salts  raised  the 
percentage.  E.  W.  P. 

Manuring  with  Potash  Salts.  By  F.  Farsky  (Bied.  Centr.,  1882, 
210). — Experiments  on  buckwheat  and  sugar-beet  with  potash  salts 
confirm  the  results  previously  published  (Abstr.,  1881,  1072).  Potash 
salts  are  of  little  value  on  wet  laud  ;  the  chloride  and  sulphate  increase 
the  yield,  especially  in  the  presence  of  superphosphates  or  lime, 
whereby  the  quality  is  also  improved.  E.  W.  P. 
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Manuring  Fen  Lands  with  Kainite.  By  M.  Marcker  (Bied. 
Cenir.,  1812,  159). — The  grass  lands  received  guano  superphosphate, 
ammonium  sulphate,  and  kainite.  Phosphates  alone  produced  but 
little  efFect,  and  did  not  pay  for  the  cost  of  manuring,  neither  did  the 
mixture  of  phosphates  and  ammonia,  although  the  yield  was  much 
increased.  The  best  yield  was  when  kainite  was  added  with  the  guano, 
and  then  only  was  there  any  money  gain  over  the  unnianured  plot, 
when  the  expenses  of  the  manures  are  considered ;  the  additional  out- 
lay incurred  by  the  application  of  ammonium  sulphate,  although  the 
crop  was  the  heaviest,  neutralises  any  advantage  obtained  from  the 
A  alue  of  the  greater  yield.  Ammonia  manuring  had  effect  only  on  the 
first  cut  of  grass.  E.  W.  P. 

Experiments  on  Potatoes  and  Sugar-beet  with  Potassium 
Sodium  Nitrate.  By  Heine  and  Drkchsler  (Bied.  Centr.,  1882, 
1()U  — 163). — Potassium  sodium  nitrate  (14"7  per  cent.  N,  12  per  cent. 
KoO)-does  not  produce  so  good  a  yield  of  roots  as  ordinary  Chili 
saltpetre  (15'7  per  cent.  N),  and  also  it  reduces  the  amount  of  sugar 
per  root.  A  like  result  is  obtained  with  potatoes,  both  the  total  yield  and 
the  starch  being  lowered.  Drechsler  criticises  the  above  experiments, 
and  considers  that  the  apparent  failure  of  the  potash  salt  is  due  (apart 
from  any  possible  excess  of  potash  in  the  soil)  to  the  fact  that  the  nitro- 
gen  was  1  kilo,  per  morgen  more  on  the  sodium  than  on  the  potassium 
.sodium  nitrate  plots  ;  further  that  the  amount  of  pota.ssium  applied 
was  insufficient  for  the  wants  of  the  plant.  Drecli.sler  also  publishes  a 
set  of  experiments  made  by  himself,  which  point  to  a  diametrically 
opposite  result  to  that  obtained  by  Heine  ;  superphosphate  was  applied 
with  sodium  nitrate  and  with  potassium  nitrate,  plots  treated  with  the 
first  mixture  produced  20  centners,  those  treated  with  the  last  40 
centners  more  potato  tubers  than  the  unmanured  plot.  The  amount 
of  starch  (calculated  from  sp.  gr.)  was  raised  by  potash  in  the  largest 
size  tubers,  but  lowered  in  the  smallest.  Nitrates  therefore  appear 
to  prejudice  the  formation  of  starch  ;  but  as  the  tubers  develop,  this 
retarding  action  of  the  nitrogen  is  neutralised  more  and  more  by  the 
potash.  E.   W.  P. 


Analytical  Chemistry. 


Note  on  a  Filtering  Syphon  for  the  Separation  of  Ether,  &c. 
By  C.  J.  H.  Warden  (Chem.  News,  45,  69). — This  is  an  adoption  of 
the  inverted  syphon  filter  for  filtering  off  the  light  ethereal  layer  when 
extracting  cinchona  alkaloids.  H.  B. 

Estimation  of  Gas  Densities.  By  H.  Goldschmidt  and  V.  Meyer 
(Ber.,  15,  137 — 142). — Two  apparatus  are  described.  The  one  consists 
of  a  cylinder  200  mm.  high,  and  about  30  mm.  diameter,  the  top  of 
which  ends  in  a  capillary  tube  for  the  exit  of  gases,  whilst  at  the  bottom 
there  is  another  for  the  admission  of  gases  ;  this  latter  is  bent  round 
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so  as  to  ran  parallel  with  and  along  the  side  of  the  cylinder.  This 
(the  cylinder  and  capillary  tubes)  fits  by  means  of  a  cork  (cut  in  halves), 
into  an  outer  glass  vessel,  which  acts  as  a  bath  ;  the  ends  of  the  capil- 
lary tubes  project  beyond  the  cork,  and  are  bent  at  riglit  angles,  a  con- 
denser tube  is  fitted  in  the  cork  of  the  outside  vessel.  To  use  this 
apparatus,  the  cylinder  is  filled  with  pure  dry  air,  and  then  heated  to 
the  required  temperature;  the  air  is  now  driven  aut  by  a  current  of 
hydrochloric  acid  gas,  free  from  air,  and  is  collected  in  a  measuring 
tube  over  water.  The  hydrochloric  acid  is  displaced  by  dry  air,  and 
the  gas  to  be  examined  is  led  in  until  the  apparatus  is  filled  with  it ; 
this  gas  is  then  driven  out  by  a  cnrrenfc  of  air  or  hydrogen  through  a 
weighed  tube  filled  with  a  suitable  absorbent  attached  to  the  exit  tube, 
which  is  afterwards  again  weighed.  In  this  way  we  obtain  the  weights 
of  the  gas  and  of  an  equal  volume  of  air,  the  quotient  of  these  weights 
gives  the  required  density.  This  apparatus  can  be  used  for  all  tem- 
peratures up  to  and  including  the  boiling  point  of  diphenylamine. 
For  higher  temperatures  the  second  apparatus  is  used  ;  in  it  the  above- 
mentioned  interior  cylinder  is  replaced  by  a  balloon  of  about  60  mm. 
diameter,  which  can  be  wholly  immersed  in  a  crucible  of  boiling 
sulphur,  or  other  substance) ;  the  crucible  is  covered  with  an  iron 
plate,  a  hole  being  left  for  the  passage  of  the  capillary  tubes,  and  for  the 
escape  of  vapour  ;  the  ends  of  the  capillary  tubes- are  protected  from 
the  heat  by  another  screen.  A  correction  is  made  for  the  part  of  the 
capillary  tubes  not  in  the  bath,  by  measuring  the  amount  of  air  retained 
by  a  piece  of  the  same  tube  of  like  length,  when  it  is  heated  in  the 
sulphur-bath.  This  second  a/pparatus  can  be  used  as  an  air  ther- 
mometer, the  capacity  of  the  balloon  being  kn©wn,  and  corrections 
made  for  capillarity  and  expansion  of  the  glass.  The  efficiency  of 
these  apparatus  is  f)roved  by  experiments.  D.  A.  L. 

Indirect  Determination  of  Chlorine  and  Bromine  by  Elec 
trolysis.  By  L.  P.  Kinnicutt  (Amer.  Chem.  J.,  4,  22 — 25). — The 
chlorine  and  bromine  having  been  precipitated  together  by  silver 
nitrate,  the  mixed  precipitate  is  heated  in  a  porcelain,  crucible  at  a 
temperature  just  sufficient  to  melt  it ;  and  the  crucible  having  been 
cooled  and  weighed,  a  piece  of  platinum-foil  connected  with  a  platinum 
wire  is  placed  in  it  so  as  to  rest  on  the  melted  silver  salts.  Dilute 
sulphuric  acid  (1  part  concentrated  acid  to  3  parts  water  by  volume) 
is  then  poured  into  the  crucible  until  it  is  two-thirds  full,  and  a  second 
piece  of  platinum-foil  attached  to  a  wire  is  placed  in  the  acid  solution, 
care  being  taken  that  it  does  not  touch  the  mixed  silver  salts.  The 
zinc  pole  of  a  two-cell  Bunsen  battery  is  then  connected  with  the 
platinum-foil  resting  on  the  silver  salts,  and  the  carbon  pole  with  the 
platinum-foil  just  mentioned.  Decomposition  begins  immediately,  and 
when  it  is  completed,  the  reduced  silver  remains  at  the  bottom  of  the 
crucible  in  the  form  of  a  porous  mass,  which  is  to  be  washed,  dried, 
fused,  and  weighed  with  the  usual  precautions.  The  author  finds  that 
this  method  gives  better  results  than  the  usual  process  of  reducing 
the  mixed  chloride  and  bromide  by  heating  in  hydrogen,  or  the 
conversion  of  the  bromide  into  chloride  by  heating  in  a  stream  of 
chlorine-gas.  H.  W. 
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Estimation  of  NO.  and  NO  as  Ammonia.  By  A.  Gutard  (H. 
Tamm)  {Chem.  News,  45,  159). — Nitrogen  in  all  its  oxidised  forms 
is  converted  into  ammonia  when  heated  in  presence  of  marsh-gas,  and 
therefore  nitrogen  as  nitroxyl  and  nitrosyl  in  organic  and  inorganic 
compounds  may  be  readily  determined  by  Will  and  Varrentrapp's 
method,  if  sodium  acetate  is  mixed  with  the  soda-lime.  The  modus 
operandi  is  as  follows  : — 1  part  of  sodium  acetate  is  mixed  with  8' 75 
parts  soda-lime,  and  about  one- fourth  of  the  mixture  introduced  into  the 
combustion  tube,  the  remainder  is  mixed  with  the  nitro-compound,  and 
introduced  into  the  tube,  which  is  finally  filled  with  ordinary  soda-lime. 

The  operation  is  conducted  in  the  ordinary  manner,  the  mixture  of 
soda-lime  and  sodium  acetate  at  the  closed  end  of  the  tube  being 
heated  towards  the  end  of  the  combustion,  in  order  to  free  the  tube 
of  its  ammoniacal  contents  by  a  stream  of  marsh-gas. 

This  method  is  absolutely  accurate,  and  by  its  means  the  total 
nitrogen  in  a  substance  may  be  determined  in  one  operation.  The 
determination  of  the  different  forms  of  nitrogen  in  the  same  substance, 
however,  requires  three  determinations : — 

(1.)  Estimation  of  nitrogen  as  ammonia  by  sodium  and  calciom 
oxalate. 

(2.)  Estimation  of  total  nitrogen  by  soda-lime  and  sodium  acetate. 
The  difference  gives  nitrogen  as  oxide. 

(3.)  Estimation  of  total  nitrogen  after  evaporation  of  the  substance 
with  acetic  acid  to  liberate  the  nitrous  acid.  The  difference 
between  2  and  3  gives  nitrogen  as  nitrites. 

This  method  is  exceedingly  useful  for  the  estimation  of  nitrates 
and  nitrites  in  mineral  waters,  manures,  «tc.  L.  T.   O'S. 

Estimation  of  Sulphurous  Acid  in  Wine.  -By  B.  Haas  (Ber.^ 
15,  154 — 159). — The  wine  is  distilled  in  a  current  of  carbonic  anhy- 
dride ;  and  the  distillate  is  collected  in  a  suitable  apparatus  (a  bulbed 
U-tube)  containing  80  to  50  c.c.  of  iodine  solution,  containing  5  grams 
pure  iodine  and  7*5  grams  potassium  iodide  per  litre,  thus  oxidising 
the  sulphurous  acid ;  as  soon  as  the  distillate  amounts  to  about  half 
the  original  volume  of  the  wine  used,  the  contents  of  the  U-tube  are 
washed  out,  acidulated  with  hydrochloric  acid,  precipitated  with 
barium  chloride,  and  the  barium  sulphate  washed,  dried,  ignited  and 
weighed.  This  method  gives  very  good  results.  Wine  will  absorb 
as  much  as  0"3G  gram  of  sulphurous  acid  per  litre  when  it  is  shaken 
in  a  barrel  in  which  sulphur  has  been  burnt ;  and  if  the  treatment  is 
repeated,  the  sulphurous  acid  will  equal  0*5  gram  per  litre,  hence 
rendering  the  wine  injurious  to  health,  and  analysis  necessary.  Sul- 
phur is  bui'nt  in  the  barrels  to  prevent  the  formation  of  mildew. 

D.  A.  L. 

Test-methods  for  Soda  Works.  By  G.  Lunge  (Blngl.  polyt.  /., 
243,  418 — 42G). — Referring  to  the  examination  of  fuel,  Lowe's 
method  is  recommended,  according  to  which  the  substance  is  heated 
in  a  platinum  crucible  over  a  Bunsen  burner,  having  placed  the 
crucible  into  a  suitable  round  opening  cut  into  a  small  piece  of  asbestos 
sheeting,  the  crucible  being  tilted  so  that  the  combustion  gases  escape 
at  the  bottom,  whilst  air  enters  thi-ough  the  top.     For  the  estimation 
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of  flue  gases  the  determiuation  of  carbonic  acid,  carbonic  oxide,  and 
oxygen  is  suflBcient. 

As  anemometer  Lnnge  recommends  Fletcher's  new  apparatus  for 
ascertaining  air  currents,  Schiiffer  and  Budenberg's  "  Thalpotasi- 
meter,"  and  Steinle  and  Hartung's  **  grapliite  pyrometer "  are 
classed  among  the  best  pyrometers,  although  these  instruments  re- 
quire correction  from  time  to  time.  Weber  has  invented  an  improved 
Siemens'  pyrometer.  This,  as  is  known,  is  an  instrument  whereby 
differences  of  temperature  at  a  red  heat  are  ascertained  as  readily  as 
with  the  use  of  an  ordinary  thermometer  from  the  change  of  resistance 
which  a  platinum  wire  offers  to  an  electric  current.  Weber  has 
modified  the  pyrometer  so  as  to  make  it  more  practicable. 

Estimation  of  Nitric  Oxide  in  the  Exit  Gases  of  Acid  ChamTjers. — The 
best  results  are  obtained  when  the  gas  is  absorbed  in  a  solution  of 
potassium  permanganate.  A  solution  of  ferrous  sulphate  is  then 
added,  and  the  mixture  titrated  with  potassium  permanganate.  The 
author  gives  a  sketch  of  an  absorption  apparatus  resembling  Petten- 
kofer's  tube.     He,  however,  prefers  to  use  a  large  absorption  column. 

Analysis  of  Saltpetre  hy  the  aid  of  Lunge's  Nitrometer. — This  appa- 
ratus is  now  largely  used  in  sulphuric  acid,  nitric  acid,  and  glycerol 
works  for  the  determination  of  acid  mixtures,  nitroso-compounds,  &c. 
By  an  alteration  in  the  form  of  the  nitrometer,  the  author  has  suc- 
ceeded in  determining  nitric  acid  in  saltpetre.  A  description  of  the 
apparatus  without  the  accompanying  drawing  would  not  be  under- 
stood. The  results  are  satisfactory.  The  presence  of  chlorides  or 
organic  substances  (which  may  be  present  in  saltpetre)  does  not  inter- 
fere with  the  reaction. 

Indicators  for  Alkalimetry . — The  author  has  compared  a  number  of 
indicators  with  one  another,  but  has  been  compelled  to  abandon  the 
use  of  all  except  the  "  dimethylaniline  orange"  indicatxjr,  wliich 
enables  us  to  titrate  alkaline  carbonates  and  sulphides  in  the  cold. 
For  titrating,  mineral  acids  should  be  used. 

Degener  has  recommended  a  new  reagent  for  titrating  caustic 
alkalis,  their  salts  (even  carbonates)  assuming  a  different  colour  from 
that  produced  with  free  alkalis.  For  the  preparation  of  the  indicator, 
called  "  phenacetolin,"  phenol,  concentrated  sulphuric  acid  and  acetic 
anhydride  are  mixed  in  equivalent  quantities  and  heated  for  some 
time  in  a  flask  fitted  with  an  upright  condensing  tube.  By  repeated 
treatment  with  cold  water,  phenacetolin  is  separated.  It  is  used  in 
alcoholic  solution,  dissolves  in  caustic  alkalis  with  a  pale  yellow 
colour,  and  forms  permanent  red  compounds  with  alkaline  carbonates 
and  alkaline  earths.  D.  B. 

Detection  of  Traces  of  Silver  in  Lead  Ores.  By  J.  Krutwig 
(Ber.,  15,  307 — 308). — The  method  proposed  is  based  on  the  golden 
precipitate  produced  when  soda  is  added  to  a  mixed  solution  of  lead 
and  silver  salts  ;  this  precipitate  contains  both  silver  and  lead,  probably 
a  silver  plumbite  or  plumbate  ;  it  is  insoluble  in  water  and  in  soda 
solution,  soluble  in  ammonia.  The  reaction  is  very  delicate.  In  order 
to  estimate  the  silver  in  galena,  the  ore  is  fused  with  potassium  hydro- 
gen tartrate,  soda  and  borax ;  a  regulus  of  lead  is  obtained,  which 
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contains  all  the  silver  present  in  the  ore,  together  with  iron  and  sul- 
phnr.  The  lead  is  dissolved  in  concentrated  nitric  acid,  and  soda  is 
added,  which  tlirows  down  a  golden-brown  precipitate,  consisting  of 
lead  and  iron  hydroxides  and  the  silver  plumbato.  The  latter  is  dis- 
solved by  ammonia,  the  solution  evaporated,  and  the  reprecipitated 
lead  plumbate  dissolved  in  acetic  acid  ;  the  lead  is  precipitated  from 
the  solution  by  sulphuric  acid,  and  the  silver  in  the  filtrate  by  hydro- 
chloric acid. 

Analyses  ai*e  quoted  to  show  the  accuracy  of  the  process. 

V.  H.  V. 

Estimation  of  Magnesium  in  Urine  by  Titration.  By  F.  Kbads 
(Zeitschr.f.  I'hysiol.  Clioii.,  5,  422 — 42G). — Tri-  and  di-sodic  phosphates 
colour  cochineal  tincture  violet :  on  adding  acid,  the  colour  changes 
almost  instantly  to  yellow-red,  i.e.,  so  soon  as  the  fluid  contains  only 
monosodiura  phosphate.  According  to  Stolba,  this  holds  good  for  in- 
soluble compounds,  and  it  is  possible  to  found  a  volumetric  method  on 
it  aTid  to  estimate  the  amount  of  ammonium  and  magnesium  phosphate 
after  precipitat  ion  and  thorough  washing  with  sulphuric  acid  of  known 
strength.  The  author  found  that  sodium  phosphate  and  ammonium 
magnesium  phosphate  yielded  very  consonant  results  when  treated  in 
this  way.  The  method  applied  to  urine  was  as  follows : — The  lime 
and  magnesia  were  precipitated  together  by  adding  ammonia  and 
ammonium  oxalate.  The  precipitate  was  then  washed  with  water 
containing  ammonia;  finally  with  alcohol,  then  dissolved  in  50  to 
70  c.c.  of  decinormal  sulphuric  acid,  and  titrated  back  with  soda. 

The  values  obtained  agreed  very  well  with  one  another,  e.g.,  in 
250  c.c.  of  urine  00360  gram  and  0*0358  gram  magnesia  were  found  ; 
in  another  sample  of  300  c.c.  00298  gram  and  0'0294  gram  were 
found.  The  results  were,  however,  invariably  57  to  10  per  cent,  above 
those  found  by  weighing.  W.  N. 

Note  on  the  Volumetric  Estimation  of  Zinc  by  Titration 
with  Potassium  Ferrocyanide.  By  R.  W.  Mahon  (Amcr.  Chem. 
J.,  4,  53 — 55). — A  method  of  estimating  zinc  by  means  of  a  standard 
solution  of  potassium  ferrocyanide  was  described  by  Fahlberg  in  1874 
{Zeituchr.  anal.  Chem.,  13,  379;  this  Journal,  1875,  G65). 

In  applying  this  method  to  the  estimation  of  zinc  in  ores,  &c.,  the 
metals  precipitable  by  hydrogen  sulphide  from  acid  solution  are  first 
removed ;  the  iron  is  separated  from  the  filtrate  by  ammonia  in  the 
usual  way  ;  the  aramoniacal  filtrate  is  then  made  acid  with  hydro- 
chloric acid,  and  the  titration  with  ferrocyanide  is  performed  upon 
the  acid  solution.  In  this  part  of  the  process,  according  to  Fahlberg, 
the  presence  of  manganese  does  not  interfere  with  the  result.  Mahon, 
on  the  other  hand,  finds  that  the  method  as  described  by  Fahlberg  is 
not  applicable  in  presence  of  manganese,  inasmuch  as  the  manganese 
and  zinc  are  precipitated  together  by  potassium  ferrocyanide,  and  any 
precipitation  of  manganese  by  oxidation,  as  for  example,  by  the  addi- 
tion of  bromine-water,  would  be  sure  to  throw  down  considerable 
quantities  of  zinc  at  the  same  time.  In  order,  therefore,  to  obtain  a 
solution  for  titration  when  manganese  and  zinc  occur  together,  the 
zinc  must  be  precipitated  by  hydrogen  sulphide  from  a  solution  con- 
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taining  a  considerable  excess  of  acetic  acid,  and  the  precipitate  redis- 
solved  in  hydrochloric  acid ;  the  titration  may  then  be  performed  on 
the  resulting  solution.  H.  W. 

Analyses  of  Crude  Zinc.  By  0.  Guntheb  (Dingl.  polyt.  J.,  243, 
347). — 100  grams  zinc  borings  (or  if  the  zinc  is  very  impure 
25  grams)  are  treated  in  a  litre  flask  with  100  c.c.  distilled  water. 
Hydrochloric  acid  is  then  added  in  gradually  decreasing  quantities  to 
effect  a  quiet  solution.  In  order  to  prevent  lead,  copper,  and  cadmium 
being  dissolved,  the  addition  of  hydrochloric  acid  should  be  limited, 
so  that  a  notable  quantity  of  zinc  remains  undissolved.  The  last 
addition  of  acid  is  made  at  the  end  of  the  second  day,  and  to  make 
sure  that  the  solution  contains  only  zinc  and  iron,  it  is  necessary  to 
keep  the  mixture  at  rest  for  at  least  two  days.  It  is  then  filtered, 
the  residue  washed  with  lukewarm  water  by  decantation,  and  the 
filtrate  A  reserved  for  further  treatment.  The  residue  is  dissolved  in 
pure  nitric  acid,  the  solution  evaporated  to  dryness,  moistened  with 
nitric  acid,  taken  up  with  water,  allowed  to  settle,  and  filtered  ofF. 
The  precipitate  should  be  tested  for  lead,  as  in  the  presence  of  a 
highly  sulphurous  zinc,  lead  sulphate  may  separate.  The  filtrate  is 
evaporated  with  enough  concentrated  sulphuric  acid  to  expel  all  the 
nitric  acid.  Water  is  then  added  after  cooling,  and  the  lead  sulphate 
determined. 

In  the  filtrate,  copper  and  cadmium  are  precipitated  by  sulphur- 
etted hydrogen,  and  estimated  in  the  usual  manner.  The  excess  of 
sulphuretted  hydrogen  is  removed  from  the  filtrate,  which  is  then 
added  to  filtrate  A.  The  iron  is  oxidised  with  nitric  acid  and  bromine, 
the  hot  liquid  treated  with  an  excess  of  ammonia,  the  iron  precipitate 
filtered  off  whilst  hot,  and  washed  with  hot  water.  It  is  then  redis- 
solved  in  hydrochloric  acid,  the  solution  saturated  with  ammonia,  and 
the  iron  determined  in  the  precipitate. 

For  the  determination  of  sulphur,  antimony,  and  arsenic,  100  grams 
(to  25  grams)  of  the  sample  are  dissolved  in  dilute  sulphuric  acid, 
adding  a  small  quantity  of  chemically  pure  zinc  at  the  end  of  the 
operation.  The  gas  evolved  is  passed  through  a  solution  of  cadmium 
cyanide  in  potassium  cyanide,  which  retains  all  the  sulphur,  so  that 
it  may  be  estimated  as  cadmium  sulphide.  The  gas  is  then  passed 
into  a  solution  of  silver  nitrate  ;  if  arseniuretted  hydrogen  is  present, 
metallic  silver  is  deposited,  whilst  antimoniuretted  hydrogen  forms 
silver  antimonide.  The  precipitate  in  the  silver  solution  is  dissolved 
in  concentrated  nitric  acid,  evaporated  to  dryness,  the  residue 
dissolved  in  dilute  nitric  acid,  the  precipitated  antimony  antimonate 
collected  on  a  filter,  and  the  silver  determined  in  the  filtr-ate.  By 
deducting  from  the  total  quantity  of  silver  that  combined  with 
antimony,  the  quantity  of  silver  precipitated  by  arsenic  is  ascertained. 

D.  B. 

Volumetric  Estimation  of  Copper  and  Lead.  By  P.  Casa- 
MAJOR  {Ghem.  News,  45,  167). — These  processes  are  founded  on  the 
easy  agglomeration  of  copper  and  lead  sulphides  when  agitated  in 
presence  of  an  alkaline  tartrate. 

To  the  copper  solution,  an  alkaline  solution,  of   Rochelle   salt   is 
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added,  slightly  in  excess  of  that  required  to  dissolve  the  precipitate ; 
an  intense  blue  solution  is  thus  obtained,  which  is  heated  almost  to 
boiling  point  in  a  porcelain  dish ;  a  standard  solution  of  sodium  sul- 
phide is  then  added  from  a  burette,  when  an  intense  black-brown 
precipitate  is  formed,  which  on  thorough  stirring  agglomerates  to  a 
coarse  curdy  mass,  which  qaickly  settles,  leaving  a  colourless  solution. 
After  every  addition  of  sulphide,  the  solution  must  be  well  stirred  ;  at 
the  beginning,  the  brown  cloud  is  very  intense,  but  towards  the  end  of 
the  reaction  it  is  comparatively  slight,  by  well  stirring  the  liquid,  how- 
ever, it  settles,  leaving  the  liquid  perfectly  clear.  It  is  necessary,  when 
the  reaction  is  nearly  finished,  that  the  solution  should  be  clear  before 
adding  more  sulphide,  in  order  that  the  slightest  turbidity  may  be 
detected,  this  being  an  easy  matter  on  the  white  ground  of  the  basin. 
1  part  of  copper  in  30,000  gives  a  distinct  turbidity.  The  same  pro- 
cess may  be  applied  to  the  estimation  of  lead,  which  is  easily 
separated  from  other  metals  as  sulphates,  and  this  is  dissolved  in  the 
alkaline  tartrate. 

Copper  is  separated  from  other  metals  as  thiocyanate,  in  which 
form  it  is  dissolved  in  nitric  acid,  &c.,  and  estimated  as  above,  or  it  may 
be  precipitated  from  an  alkaline  tartrate  solution  by  glucose,  and  the 
cuprous  oxide  dissolved  in  nitric  acid.  This  process  may  also  serve 
as  an  indirect  method  for  the  determination  of  glucose  and  cane- 
sugar. 

The  tartrate  solution  is  prepared  by  dissolving  173  grams  Rochelle 
salt  in  480  c.c.  soda  solution  (sp.gr.  1"14),  and  diluting  to  1  litre. 

The  sodium  sulphide  is  standardised  according  to  Pelouze's  method, 
by  dissolving  1  gram  pure  copper  in  nitric  acid,  adding  40 — 50  c.c. 
ammonia ;  the  solution  is  then  boiled,  and  the  sulphide  added  until  the 
colour  of  the  copper  solution  disappears.  The  sodium  sulphide  solution 
keeps  very  well  in  well  stoppered  bottles.  L.  T.  O'S. 

Analyses  of  Iron  Ores  containing  both  Phosphoric  and 
Titanic  Acids.  By  T.  M.  Deown  and  P.  W.  Suimer  (Amei:  Chem. 
J.,  4,  1 — 8). — Contains  detailed  descriptions  of  processes  scarcely 
admitting  of  abstraction.  H.  W. 

Detection  of  Tin  in  Presence  of  Antimony.     By  M.  M.  P. 

MuiR  (Chem.  Neics,  45,  69). — The  precipitated  sulphides  of  the 
arsenic  group  are  warmed  with  concentrated  hydrochloric  acid,  and 
the  solution  diluted  and  filtered  from  the  arsenic  sulphide.  About 
three-quarters  of  the  solution  is  boiled  for  at  least  10  minutes  with 
copper  turnings  (free  from  tin),  the  solution  poured  ofF  and  tested 
with  mercuric  chloride  for  stannous  chloride,  to  which  state  the 
stannic  chloride  has  been  reduced.  The  rest  of  the  hydrochloric 
solution  is  tested  for  antimony  with  platinum  and  zinc.  H.  B. 

New  Method  of  Testing  for  Chloroform  in  Cases  of  Poison- 
ing. By  D.  ViTALi  (Gazzetta,  1881,  489— 496).— This  method  is  based 
on  the  resolution  of  chloroform  vapour  at  a  red  heat  into  carbon, 
hydrogen  chloride,  and  free  chlorine ;  CHCI3  =  C  +  HCl  +  Clo ;  the 
formation  of  copper  chloride  by  the  action  of  the  resulting  gaseous 
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mixture  on  metallic  copper;  and  the  violet-blue  colour  imparted  by 
that  compound  to  flame.  To  apply  this  method,  the  fluids  and  organs 
of  the  body  in  which  chloroform  is  known  to  accumulate  most 
abundantly  are  distilled  with  water,  and  a  portion  of  the  distillate  is 
introduced  into  a  hydrogen-generator,  the  gas  evolved  from  which  is 
burning  from  a  platinum-jet,  and  has  been  previously  shown  to  be 
free  from  any  compounds  capable  of  interfering  with  the  test,  by  re- 
maining unaltered  as  to  colour  when  a  copper  wire  is  held  in  the 
flame.  If  then  the  copper  wire  be  again  introduced  into  the  flame 
after  the  introduction  of  the  distillate  obtained  as  above,  and  a  blue 
coloration  of  the  flame  be  thereby  produced,  the  presence  of  chloroform 
in  the  distillate  may  be  safely  interred.  Another  metbod  of  testing  for 
chloroform  is  to  pass  the  gas  into  a  mixture  of  potassium  hydroxide 
and  thymol,  whereupon,  if  chloroform  is  present,  the  liquid  will 
assume  a  red  colour,  especially  ou  heating.  The  same  method  may 
also  evidently  be  used  as  a  test  for  thymol,  viz.,  by  passing  the  gas 
into  a  mixture  of  potash  and  chloroform.  H.  W. 

New  Method  of  Estimating  Phenol.  By  Giacosa  (B.  Accad.  di 
Torino,  16,  565 — 567;  Gazzetta,  1881,  541). — Instead  of  the  method  of 
estimating  phenol  commonly  employed  in  clinical  researches,  based 
on  the  precipitation  of  trinitrophenol  by  an  excess  of  bromine- 
water,  the  author  proposes  to  purify  it,  and  weigh  it  after  drying.  He 
also  recommends  a  volumetric  method  still  more  exact  and  expeditious. 
Bromine- water  of  any  strength  is  first  titrated  with  a  normal  solution 
of  phenol  (1  per  cent.),  the  point  of  saturation  being  determined  by 
means  of  a  solution  of  potassium  iodide  in  starch,  which  is  capable  of 
showing  the  presence  of  the  slightest  excess  of  bromine. 

The  phenol  solution  to  be  tested  is  poured  into  the  titrated  bromine- 
water,  stirring  quickly  with  a  glass  rod,  and  leaving  the  precipitate  to 
settle  down.  As  long  as  any  excess  of  bromine  is  present,  the  super- 
natant liquid  will  be  yellow  and  turbid,  but  on  adding  the  phenol 
solution,  drop  by  drop,  the  point  of  saturation  will  be  indicated  by  the 
liquid  becoming  clear.  H.  W. 

Comparative  Estimation  of  Pat  in  Milk  by  Weight;  the 
Lactobutyrometer,  and  a  New  Arseometric  Method  by  Soxhlet. 

By  E.  Egger  (Zeitschr.  f.  Biol.,  17,  llU). — The  author  examined 
18  samples.  Soxhlet's  method  gave  ditferences  only  in  the  second 
place  of  decimals  compared  with  the  weight  analyses.  The  lacto- 
butyrometer of  Tollens  and  Schmidt  gave  important  differences  in  the 
first  place,  amounting  to  a  mean  of  0'36  per  cent.  fat.  W.  N. 

Estimation  of  Urea   by  Sodium  H3rpobromite.      By  J.   R. 

DuGGAN  {Amer.  Chem.  J.,  4,  47 — 49). — The  author,  after  noticing  that 
Knop's  method  of  estimating  urea  by  the  quantity  of  nitrogen  evolved 
on  decomposing  that  compound  by  an  alkaline  hypobromite,  does  not, 
for  the  most  part,  give  more  than  92  per  cent,  of  the  total  quantity  of 
nitrogen  that  should  be  liberated,  and  moreover  that  the  amount  of 
error  is  not  constant,  proceeds  to  examine  the  conditions  necessary  for 
the  attainment  of  greater  accuracy.     He  finds  that  the  largest  quantity 
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of  nitrogen  is  liberated  by  a  solution  containing  sodium  hydroxide  and 
bromine  in  about  the  proportion  recommended  by  Knop,  but  con- 
siderably more  concenti-ated.  A  solution  containing  20  g.  NaOH  and 
5  c.c.  bromine  in  any  quantity  of  water  between  50  and  100  c.c.  gave 
fairly  uniform  results,  and  from  5  to  10  per  cent,  more  nitrogen  than 
more  dilute  solutions:  still  the  araouirt  of  nitrogen  liberated  never 
•exceeded  92  per  cent,  of  the  whole.  Much  better  results  are  obtained 
by  first  mixing  the  solution  of  urea  with  caustic  soda,  and  then  adding 
the  bromine,  so  as  to  form  the  hypobromite  in  presence  of  the  urea. 
By  experimenting  in  this  manner,  the  author  obtained,  with  solutions 
containing  1,  2,  and  3  per  cent,  urea,  quantities  of  nitrogen  varying 
from  9902  to  9991  per  cent,  of  the  whole,  the  last  result  being 
obtained  with  a  solution  containing  2  per  cent,  of  urea. 

The  soda-solution  is  made  by  dissolving  20  g.  sodium  hydroxide  in 
100  c.c.  water,  and  with  each  20  c.c.  of  this  liquid  there  should  be 
used  1  c.c.  bromine.  The  measuring  out  of  the  bromine  may  bo 
facilitated  by  introducing  a  few  drops  of  water  into  the  tube,  which 
will  float  oil  the  top,  and  prevent  to  a  great  extent  the  escape  of 
bromine-vapour.  H.  W. 

Quantitative  Estimation  of  Urea  by  Alkaline  Hypo- 
chlorites and  Hypobromites.  By  T.  G.  Woemlet  (Chem.  News, 
45,  27 — 28). — An  liistorieal  account  of  this  process  is  given.  The 
author  then  shows  that  under  the  following  conditions  the  whole  of 
the  nitrogen  is  uniforqily  eliminated: — (1.)  The  reagent  must  bo 
freshly  prepared  ;  100  grains  of  soda  are  dissolved  in  250  c.c.  water,  and 
to  the  cooled  mixture  is  added  25  c.c.  bromine.  In  applying  the  re- 
agent it  is  diluted  with  a  volume  and  a  half  of  pure  water.  (2.)  The 
urea  solution  should  be  added  in  small  portions  to  the  reagent,  and 
the  effervescence  allowed  to  cease  before  any  further  addition  of  urea. 
(3.)  The  amount  of  urea  operated  on  should  not  exceed  1  part  to 
about  1200  parts  of  the  diluted  reagent.  H.  B. 

Liebig's  Method  of  Estimating  Urea,  and  its  Modifications. 
By  M.  Grdber  (Zeitschr.f.  Biol.,  17,  78 — 112). — The  author  recognises 
four  methods  of  titrating  urea.  (1.)  The  original  method  of  Liebig, 
in  which  the  mixture  of  urine  and  baryta  is  not  neutiulised  during 
the  addition  of  the  mercuric  nitrate  solution,  and  in  which  the  end 
reaction  is  determined  by  allowing  a  drop  of  the  mixture  to  run  into 
a  drop  of  a  saturated  solution  of  sodium  carbonate  on  a  white  tile. 
10  c.c.  of  Liebig's  solution — made  by  dissolving  71'5  grams  of  mercury 
acid,  and  diluting  to  a  litre — being  equivalent  to  O'l  gram  urea. 
,(2.)  The  method  of  Voit  and  Neubauer ;  in  this  again  the  mixture  is 
not  neutralised,  and  the  end  reaction  is  determined  as  before,  10  c.c. 
of  Liebig's  solution,  according  to  this  method,  being  equivalent  to 
0*1183  gram  urea.  (3.)  Hoppe-Seyler's  method.  In  this  the  mixture 
-of  urine  and  mercurial  solution  is  from  time  to  time  neutralised,  so  as 
to  maintain  a  tolerably  constant  degree  of  alkalinity — the  end  reaction 
being  determined  as  before.  10  c.c.  of  Liebig's  solution,  if  this 
method  be  used,  are  equivalent  to  0"1031  gram  urea.  This  method 
gives   very   consonant   results;  the  burette  can  be   read  to   0*1  cc. 
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(4.)  Pfliiger's  method,  in  which  in  addition  to  the  neutralisation,  cor- 
rection is  made  for  the  continual  dilution  of  the  fluids  ;  under  these  cir- 
cumstances the  author  finds  10  c.c.  of  Liebig's  solution  to  be  equiva- 
lent to  0'099  gram  urea;  he  is  therefore  of  opinion  that  Liebig's 
original  method  is  good,  and  the  original  correction  for  dilution  per- 
fectly correct.  A  portion  of  the  paper  is  devoted  to  a  criticism  of 
Pfliiger's  work  on  the  subject.  W.  N. 

Titration  of  Urea.  By  E.  Pflugee  (Pfliiger's  ArcMv.,  25,  292 — 
298). — This  paper  is  entirely  critical  and  polemical.  The  author 
insists  on  the  importance  of  strict  attention  to  the  method  of  adding 
the  mercuric  nitrate  solution  which  he  laid  down  in  a  previous 
paper.  W.  N. 

Estimation  of  Tannin  and  OSnogallic  Acid  in  Wines.  By 
F.  Jean  (Compt.  rend.,  94,  735— 73G).— 100  c.c.  or  50  c.c.  of  the  wine 
is  evaporated  on  a  sand-bath  to  small  bulk,  mixed  with  silica  and  dried 
at  60 — 70°.  The  mass  is  then  powdered  and  extracted  with  ether 
mixed  with  a  small  quantity  of  ethyl  chloride.  The  ethereal  solution 
is  evaporated  to  dryness  on  a  water-bath  and  the  residue  dissolved  in 
100  c.c.  of  water.  In  10  c.c.  of  this  solution,  the  tannin  and  oenogallic 
acid  are  estimated  by  means  of  iodine  in  solution  as  previously  de- 
scribed (this  vol.,  430).  The  remainder  is  treated  with  a  slight  excess 
of  powdered  skin  to  precipitate  the  tannin,  allowed  to  stand  for  some 
hours,  filtered,  and  10  c.c.  of  the  filtrate  titrated  by  means  of  iodine. 
This  gives  the  amount  of  oenogallic  acid.  The  difference  between  this 
and  the  first  quantity  gives  the  amount  of  tannin.  C.  H.  B. 

The  Condition  of  Sulphur  in  Coal,  and  its  Relation  to 
Coking.  By  T.  M.  Deown  {Amer.  Chem.  J.,  4,  8— 16).— The  author, 
in  1880,  described  a  method  of  determining  sulphur  in  metallic  sul- 
phides by  means  of  a  solution  of  sodium  hydroxide  saturated  with 
bromine  (Abstr.,  1881,  645),  and  gave  determinations  of  sulphur  in 
coal,  thus  made,  which,  though  agreeing  closely  with  one  another, 
nevertheless  fell  far  short  of  the  total  sulphur  in  the  coal,  leading  to 
the  inference  that  the  sulphur  not  oxidised  by  the  bromine-solution 
was  an  organic  constituent  of  the  coal,  and  could  be  determined  only 
by  a  process  which  would  oxidise  the  coal  completely.  The  present 
paper  gives  further  results  of  the  application  of  the  bromine-process  to 
coal  and  coke,  with  the  object  of  determining,  if  possible,  the  effect  of 
coking  on  the  amount  and  condition  of  sulphur  in  coal.  The  total 
amount  of  sulphur  was  estimated  by  Eschka's  method  of  heating  with 
magnesia  and  sodium  carbonate,  and  oxidising  the  aqueous  extract  of 
the  product  with  bromine.  The  coals  used  were  from  Pennsylvania 
and  Virginia.  The  results  showed  that  there  is  in  all  cases  an  excess 
of  sulphur  over  what  is  necessary  to  form  pyrites  with  the  iron,  and 
that  on  the  other  hand,  the  quantity  of  sulphur  determinable  by 
bromine  is  not  sufficient  to  form  pyrites  with  all  the  iron.  This  would 
seem  to  indicate  that  the  sulphur  is  present  in  these  coals,  both  as 
pyrites  and  as  an  organic  constituent  of  the  coal,  and  that  the  iron  is 
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present,  in  combination  partly  with  Bulpliur,  partly  with  silica,  and 
other  inorganic  constituents  of  the  coal. 

In  coals  containing  a  considerable  amount  of  sulphur,  both  as 
metallic  sulphide  and  as  an  inherent  constituent  of  the  coal,  and  at  the 
same  time  low  in  volatile  ingredients,  the  elimination  of  sulphur  in 
coking  appears  to  be  limited  to  a  portion  of  that  which  exists  as 
pyrites,  the  organic  sulphur — if  so  it  maybe  called — not  being  affected 
by  the  process.  In  other  coals,  low  in  pyrites  and  higher  in  volatile 
matters,  there  was  an  elimination  of  organic  sulphur  to  the  amount  of 
20  to  45  per  cent.  Admitting  the  presence  of  organic  sulphur  in 
coke,  it  is  probable  that  no  plan  for  its  removal  would  be  effective 
which  would  not  involve  the  destruction  of  the  coke  itself.  The  method 
of  analysis  given  in  this  paper  affords  the  means  of  distinguishing 
between  the  organic  and  inorganic  combinations  of  sulphur  in  coke,  and 
thus  of  determining  the  feasibility  of  its  desulphuration.         H.  W. 
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Decolorising  Properties  of  Hydrogen  Sulphide.  By  Belluccf 
(jR.  Accad.  dei  Lincei,  6,  120;  Qazzetta,  1881,  545). — From  experi- 
ments on  the  action  of  hydrogen  sulphide  on  various  vegetable  tinc- 
tures, the  author  has  arrived  at  the  following  conclusions  : — 1.  Hydro- 
gen sulphide  possesses  powerful  decolorising  properties,  varying  how- 
ever according  to  the  substance  acted  upon.  For  some  substances 
(litmus,  indigo)  its  decolorising  power  is  greater  than  that  of  sul- 
phurous acid  ;  for  others  (the  colouring  matter  of  roses)  it  is  less. 
2.  The  decolorising  power  is  due  to  the  formation  of  a  somewhat  un- 
stable compound  ot  the  sulphur  contained  in  it  with  the  various  coloui*- 
ing  matters,  this  compound  being  sometimes  precipitated,  and  then 
slowly  decomposed  by  the  joint  action  of  water  and  atmospheric 
oxygen.  H.   W. 

Potash  from  Bamboo.  By  R.  Romanis  {Chem.  News,  45,  158). 
—  It  has  been  proposed  by  the  Forest  Department  of  British  Burmah 
to  extract  potash  from  the  ashes  of  the  bamboo  shoots.  A  sample 
gave  the  following  results  on  analysis : — 


FeoOj  and 

KjO. 

NaoO. 

KCl. 

SiOo. 

COo. 

SO3.               ijoOg.                HoO. 

32-54 

0-98 

1872 

16-95 

8-07 

2-71       1-10       19-43  =  100-50 
L.  T.  O'S. 

Influence  of  Manganese  on  the  Strength  of  Iron.  (Vmgl. 
polyt,  /.,  243,  333 — 335). — The  conclusions  arrived  at  may  be  sum- 
marised as  follows: — (1.)  It  is  very  difficult  to  obtain  a  mixture  of 
different  kinds  of  iron  or  alloys.  (2.)  Manganese  is  oxidised  with 
great  ease  and  disappears  from  the  alloy.  (3.)  In  order  to  obtain  a 
uniform  product  in  the  production  of  "  flowing  iron,"  special  stress- 
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should  be  laid  on  the  mode  of  mixing.  (4.)  If  iron  of  great  strength 
is  required,  the  quantity  of  manganese  must  not  exceed  3  per  cent. ; 
the  best  results  were  obtained  with  0'y5  per  cent,  of  carbon  and  0*5 
to  0*6  per  cent,  of  manganese.  (5.)  The  contraction  is  the  greatest 
when  the  iron  contains  0*6  per  cent,  of  carbcm  and  03  to  0"32  per  cent, 
of  manganese.  (6.)  The  maximum  modulus  of  elasticity  is  obtained 
with  0"29  per  cent,  of  carbon  and  0*24  per  cent,  manganese,  and 
{7.)  The  greatest  limit  of  elasticity  with  043  per  cent,  carbon  and 
1'19  per  cent,  manganese.  No  practical  value  is  attached  to  these 
results,  as  they  are  influenced  by  the  other  ingredients  present  in  the 
iron,  especially  phosphorus.  D-  B- 

Copper-plating.  By  F.  Weil  (Compt.  rend.,  94,  157).— The 
author,  referring  to  the  description  of  his  process  of  copper-plating  in 
the  Ann.  Ghim.  Phys.  [4],  44,  insists  on  the  employment  of  an  organic 
acid  as  playing  the  most  important  part  in  his  method.  R.  Be 

Recovering  Glycerol  from  Spent  Soap  Leys.    By  H.  Fleming 

(Dingl.  polyt.  J.,  243,  330 — 333). — The  author  proposes  to  subject 
the  spent  leys  to  dialysis.  He  shows  that  the  four  soap  works  at 
Ncuwied  alone  produce  annually  about  1500  tons  of  waste  liquors 
containing  about  75  tons  of  glycerol.  The  percentage  of  glycerol  in 
the  leys  varies  from  0"92 — 7'8,  and  in  order  to  recover  the  same  by 
distillation  it  is  necessary  to  remove  the  salt  contained  therein.  The 
most  effectual  means  of  doing  this  is  to  subject  the  leys  to  osmotic 
action.  The  leys  are  concentrated  in  suitable  pans  with  steam  heat, 
and  then  neutralised  with  sulphuric  acid.  The  quantity  of  acid 
required  depends  on  the  amount  of  sodium  carbonate  present  in  the 
leys.  As  owing  to  the  violent  evolution  of  carbonic  acid  it  is  difficult 
to  obtain  a  perfectly  neutral  solution,  it  is  preferable  to  add  a  slight 
excess  of  acid  which,  after  the  precipitation  and  separation  of  the 
sodium  sulphate,  is  removed  by  lime.  The  liquor  is  re-evaporated 
with  steam,  a  further  (small)  quantity  of  sodium  sulphate  and  chlo- 
ride crystallising  out  on  cooling.  It  is  now  osmosed,  and  leaves  the 
•osmometer  sufiiciently  fi-ee  from  ash  constituents  to  be  distilled 
after  concentration,  either  per  se  or  in  conjunction  with  crude  glycerol 
obtained  in  the  manufacture  of  stearic  acid.  The  loss  of  glycerol  by 
distillation  is  very  small,  and  as  to  the  purity  of  the  resulting  product, 
it  is  shown  that  it  fulfils  all  the  requirements  necessary  for  the  suc- 
cessful preparation  of  dynamite.  The  great  feature  of  the  process  is 
that,  unlike  molasses,  the  liquor  treated  does  not  attack  parchment 
paper.  A  large  quantity  of  glycerol  remains  in  the  osmose  water, 
which  may  be  recovered  by  concentrating  and  distilling  the  liquid. 

Investigation  of  Beet-root  and  Sugar.  {Dingl.  polyt.  /.,  243,  407 
— 414). — ISlord  has  determined  the  quantity  of  sugar  in  "  lime  mud" 
according  to  Schiebler's  extraction  method  (ibid.,  240,  381).  Having 
made  a  moisture  determination,  the  sample  is  mixed  thoroughly  with 
water  and  saturated  with  carbonic  acid.  A  dark-coloured  brown 
solution  is  thus  pi'oduced,  containing  in  solution  those  foreign  sub- 
stances which  are  separated  from  the  juice  by  the  lime  treatment. 
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The  complete  extraction  of  the  mud  is  effected  very  easily;  it  is,  how- 
ever, more  difficult  to  render  the  caustic  lime  or  sugar-lime  present  in 
the  mud  inactive.  Numerous  experiments  made  by  Nord  with  lime 
mud  of  different  constitution  show  that  the  desired  effect  is  obtained, 
and  the  method  simplified  by  the  addition  of  ammonium  carbonate 
instead  of  carbonic  acid.  In  this  case,  the  solution  has  a  pale  yellow 
colour,  and  does  not  contain  any  of  the  foreign  substances  separated 
by  the  lime  extraction.  The  solution  should  be  neutralised  with 
acetic  acid  before  clarification  with  lead  acetate,  otherwise  the  results 
obtained,  when  the  solution  is  examined  by  polarised  light,  are  too 
low.  20  grams  of  the  mud  are  mixed  intimately  with  0'2  gram  (or 
more)  of  ammonium  carbonate  dissolved  in  water,  and  20  grams  sand. 
The  mixture  is  dried,  broken  up  in  pieces  of  the  size  of  a  pea,  trans- 
ferred to  an  extraction  tube,  and  extracted  with  15  grams  water  and 
20  grams  alcohol  in  the  usual  manner. 

Degener  has  investigated  the  reducing  power  of  various  kinds  of 
sugar  on  alkaline  solutions  of  copper.  It  cannot  be  supposed  that 
basic  sodio-cupric  tartrate,  003X8^2(0411406)302  +  7HiO,  is  contained  in 
Fehling's  solution  in  its  ordinary  state  of  concentration,  as  this  salt 
cannot  be  obtained  from  it.  By  mixing  a  solution  of  34"64  grams 
cupric  sulphate  in  05  litre  water  with  a  solution  of  173  grams 
Eochelle  salt  in  0"5  litre  water,  the  precipitate  of  cupric  tartrate  does 
not  form  immediately,  but  requires  some  time.  As  Fehling  recom- 
mends to  mix  the  copper  solution  with  Rochelle  salt  dissolved  in 
alkali,  basic  sodio-potassio-cupric  tartrate,  sodium  sulphate,  and 
sodium  tartrate  cannot  be  produced.  The  products  formed  are 
sodium  sulphate  and  cupric  hydroxide.  The  latter  is  kept  in  solution 
by  Rochelle  salt,  and  probably  forms  a  double  salt  which,  however,  is 
as  yet  unknown,  but  its  composition  and  chemical  properties  must 
differ  from  the  salt  of  the  above  formula.  Fehling's  double  salt  is 
reduced  with  greater  difficulty  than  that  used  by  Degener,  so  that  by 
the  influence  of  free  alkali  the  reduced  sugar  loses  part  of  its  reducing 
power  before  the  unknown  double  salt  can  come  into  play,  which  cir- 
cumstance explains  the  uncertainty  of  the  TehliDg  solution.  How- 
ever, it  was  found,  by  digesting  a  weighed  excessive  quantity  of 
cupric  tartrate  in  warm  soda  ley  for  some  time  until  the  alkaline 
reaction  had  disappeared,  filtering,  and  weighing  the  insoluble  residue, 
that  for  4  mols.  sodium  hydroxide,  3  mols.  cupric  tartrate  were  dissolved 
corresponding  with  the  equation  BOiH^OsOu.SHaO  +  4NaH0  = 
Cu3Na2(04H4O6)2.7H2O  +  Na^O^HiOe  +  4H,0,  400  c.c.  normal  soda 
solution  (=16  grams  NaHO)  dissolved  80*2  grams  cupric  tartrate, 
the  solution  obtained  forming  the  double  salt  in  question.  It  is 
possible  to  impart  to  Fehling's  solution  the  properties  characterising 
the  above  solution  of  basic  sodio-cupric  tartrate  by  dissolving  the 
prescribed  quantity  of  cupric  sulphate  in  the  smallest  possible  quantity 
of  water,  and  adding  the  quantity  of  Rochelle  salt  required  by  the 
equation  2CUSO4  +  5HoO  +  KNaOiHiOg  +  4H2O  =  2Cu04H406,3H20 
+  Na2S04  +  lOH.O  +  K3SO4  +  HoO,  also  dissolved  iu  a  very  small 
amount    of    water.      The    mixture   is    kept  at   rest   for   some    time. 

Degener  has  also  made  compai^ative  estimations  of  the  quantity  of 
sugar  in  beet.     He  mentions  that  Scheibler's  method  of  extracting 
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with  alcoLol  is  most  trustworthy.  When  the  juice  is  extracted  by 
means  of  hydraulic  pressure,  it  is  impossible  to  obtain  corcordant 
results,  as  the  degree  of  pressure  influences  the  amount  of  moisture 
left  in  the  residue,  and  consequently  affects  the  quotient  of  polarisa- 
tion. D.  B. 

Experiments  on  the  Recovery  of  Sugar  from  Molasses.  By 
¥.  Kroupa  and  Junemann  (Bled.  Centr.,  1882,  201 — 203). — Kroupa 
finds  that  the  mass  of  sugar  and  lime  on  the  parchment  dialyser 
hinders  the  osmotic  action  by  blocking  up  the  pores  of  the  paper. 

Jiinemann  states  that  he  introduced  and  patented  the  strontian 
process,  and  has  examined  other  methods,  notably  that  of  Duncan,  in 
which  the  potash  is  removed  as  alum  ;  further  investigations  have 
enabled  him  to  introduce  a  method  which  only  requires  for  apparatus 
a  filter  press  and  separating  pans.  E.  W.  P. 

The  So-called  "  Flux  "  of  Soap.  (Dingl  pohjt.  J.,  243,  414— 
418). — In  hard  soap,  the  flux  appears  in  the  form  of  a  fibrous  opaque 
separation,  and  by  its  presence  the  homogeneous  mass  acquires  a 
pleasing  effect.  It  may  be  separated  from  the  mass  by  treatment 
with  a  large  quantity  of  water,  and  forms  a  skeleton  of  shining,  white, 
fibrous,  slightly  adhesive  masses,  exhibiting  after  drying  a  mother-of- 
pearl  lustre. 

In  1873,  Fricke  made  some  investigations  in  reference  to  this  sub- 
stance, and  recently  Dege  has  taken  up  the  subject.  A  very  fine 
white  soap  is  now  brought  into  the  market,  prepared  from  tallow 
and  cocoanut  oil,  and  exhibits  the  above  described  appearance  in 
a  very  striking  manner.  The  flux  was  separated  by  lixiviating  the 
soap  with  a  large  quantity  of  water,  pressing  the  residue,  treating  it 
with  salt  water,  then  boiling  out  with  water,  and  finally  extracting 
with  hot  alcohol.  The  residue  forming  the  flux  of  the  soap  is  perfectly 
white,  fibrous,  has  a  mother-of-pearl  lustre,  and  is  insoluble  in  water  at 
all  temperatures.  It  dissolves  in  a  solution  of  soda-soap,  its  solubility 
depending  on  the  concentration  and  the  temperature  of  the  soap  solu- 
tion. This  circumstance  explains  the  development  and  formation  of 
the  flux.  The  boiling-hot  finished  soap  holds  the  whole  of  the  mother- 
of-pearl-like  body  in  solution,  whilst  on  cooling  in  frames  a  portion 
separates  in  the  form  of  silky  fibres,  forming  the  flux.  A  sample  of 
cocoanut-oil  soap  was  analysed,  giving  76"27  per  cent,  fatty  acids^ 
8"21  per  cent,  soda,  0"30  per  cent,  lime,  and  15'22  per  cent,  water. 
The  quantity  of  0*3  per  cent,  of  lime  corresponds  with  3'8  per  cent,  of 
lime  soap,  its  presence  being  explained  by  its  existence  in  commercial 
sodium  carbonate,  which  is  still  largely  used  in  soap  making.  In  con- 
clusion, it  is  mentioned  that  it  would  be  imprudent  to  attribute  the 
flux  of  soap  solely  to  the  formation  of  a  crystallised  lime  salt  of  the 
fatty  acid,  although  it  may  be  fairly  assumed  that  generally  the  flux 
owes  its  origin  to  this  salt.  D.  B. 

Production  of  Colouring  Matters  by  the  Action  of  Aromatic 
Nitrosubstitution-products  on  Phenols  and  Polyatomic  Alco- 
hols in  the  Presence  of  Dehydrating  Agents.     By  H.  Brunner 
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{^Ber.,  15, 174 — 179). — By  the  action  of  nitrobenzene  on  resorcinol  and 
of  nitroalizarin  on  erythrol  and  sugar,  in  presence  of  strong  sulphu- 
ric acid,  the  author  has  obtained  several  very  beautiful  colouring 
matters,  soluble  in  alkalis ;  the  solutions  (from  resorcinol)  show  fluores- 
cence. With  bromine,  they  yield  brominated  derivatives.  The  descrip- 
tion of  these  substances  will  be  published  in  a  future  communication. 

D.  A.  L. 

Method  of  Printing  and  Buming-in  of  Names,  Monograms, 
&c.,  on  Glass  and  Porcelain.  By  J.  B.  Miller  {DingJ.  pohjt.  J.,  243, 
335 — 337). — The  author  attributes  the  failure  of  trials  made  with  a 
view  of  printing  directly  on  glass  to  the  difficulty  of  preparing  a  colour 
sufficiently  concentrated  to  leave  a  good  impression  when  burnt  in. 
Hitherto  gold,  platinum,  and  silver,  and  a  few  expensive  pigments 
have  been  used  exclusively,  but  the  difficulty  is  now  overcome 
by  the  following  process  : — Thick  oil  used  for  painting,  or  Venetian 
turpentine  and  some  BVench  oil  of  turpentine,  are  mixed  thoroughly 
with  a  spatula  on  a  small  smooth  (ground)  glass  plate.  The  pigment 
should  be  tested  before  using  it,  and  when  subjected  to  fusion  should 
have  the  property  of  being  burnt  in  completely.  This  operation  may 
be  accelerated  by  the  addition  of  fluxes  to  the  mass.  The  pigment  is 
placed  on  a  smooth  stout  glass  plate,  rubbed  down  with  a  glass  pestle, 
then  dried  at  a  moderate  heat  and  ground  to  a  very  fine  powder.  It  is 
now  ready  for  use.  The  stamp  used  for  printing  consists  of  vulcanised 
caoutchouc.  The  glass  to  be  printed  having  been  cleaned,  the  stamp  is 
dipped  into  the  thick  oil,  and  pressed  gently  against  the  glass.  The 
prepared  colour  is  then  put  on  the  printed  place  with  a  fine  hair 
brush,  and  the  excess  of  colour  removed  with  a  clean  hair  brush.  The 
burning  in  is  effected  in  the  usual  manner.  Porcelain,  &c.,  is  treated 
in  a  similar  way.  D.  B. 

Analysis  of  Corn  Ergot  or  Corn  Smut  (Ustilago  Maidis). 
ByH.  B.  Parsons  (Pharm.  J.  Trans.  [3],  12,  810— 812).— The  analysis 
of  this  substance,  which  is  used  as  a  substitute  for  ergot,  was  made 
•with  the  view  to  determine  its  constituents  and  probable  medicinal 
properties. 

Proximate  Analysis. 

Moisture.  Sand.  Sol.  ash.  Insol.  ash. 

8-88  4-01  3-86  1-61 

The  ethereal  extract,  consisting  of  fixed  oil,  amounted  to  4*20  per  cent. ; 
the  alcoholic  extract  to  9*84;  and  the  aqtieous  extract  to  6'55;  cellulose, 
2*56.  Besides  this  there  were  starch  isomerides,  12"87 ;  albuminoids, 
12-9.5  ;  and  other  substances  soluble  in  alkalis  and  hypochlorites,  32*67. 

The  most  important  of  the  constituents  are : — 

(1.)  The  fixed  oil,  which  is  apparently  a  glyceride  of  orange-yellow 
colour,  peculiar  odour,  acrid  taste,  soluble  in  ether,  and  sparingly  in 
alcohol.  It  resembles  the  oil  of  ergot,  but  is  found  in  much  smaller 
.quantities  in  corn  smut. 

(2.)  A  volatile  base  of  a  peculiar  musty  or  fish-like  odour ;  it  has 
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an  alkaline  reaction,  but  is  not  trimethylamine,  nor  does  it  respond  to 
the  usual  reactions  for  the  alkaloids. 

The  alcoholic  extract  when  evaporated  yields  about  three-fourths  of 
the  residue  to  water,  giving  a  yellow  solution  of  acid  reaction,  and 
peculiar  bland  taste.  The  portion  insoluble  in  water  consists  of  the 
albuminoid  matter,  a  light  yellow  resin,  and  a  red-brown  colouring 
matter.  The  two  latter  are  soluble  in  ammonia,  from  which  solution 
the  resin  is  precipitated  by  hydrochloric  acid. 

The  aqueous  extract  has  a  pale  yellow  colour,  a  faintly  acid  reaction, 
and  leaves  a  hygroscopic  residue  on  evaporation.  During  evapora- 
tion, the  albuminoid  matter  separates  out.  On  treating  the  concen- 
trated extract  with  alcohol  (90  per  cent.),  the  albuminoid  matter  and 
a  small  amount  of  gum  separate  out ;  and  on  filtering  and  treating  the 
fiiltrate  with  a  further  quantity  of  alcohol,  a  yellowisli-white  precipitate 
separates  out,  consisting  probably  of  sclerotic  acid ;  the  term,  however, 
is  used  provisionally,  although  the  acid  was  determined  by  the  method 
recommended  by  Dragendorif  for  the  analysis  of  ergot.  It  contains 
nitrogen ;  when  dried  it  is  of  a  red-brown  colour,  nearly  tasteless,  and 
leaves  a  considerable  ash  on  ignition.  The  filtrate  from  the  sclerotic 
acid  yields  a  residue  of  a  yellow  colour  and  acid  reaction. 

Corn  smut  contains  no  true  organised  starch,  the  starch  isomerides, 
therefore,  are  probably  easily  decomposable  cellulose. 

The  32"67  per  cent,  "other  dissolved  substances  "  consist  chiefly  of 
the  real  organic  structure  of  the  spores,  corresponding  to  the  cellulose 
of  ordinary  plant  organisms.  Alkalis  failed  to  remove  all  soluble 
matter,  large  portions  of  which  were  dissolved  by  Labarraque's  solu- 
tion, which  took  up  a  considerable  quantity  of  the  black  residue, 
bleaching  it  at  the  same  time,  and  leaving  pure  cellulose  undissolved. 

The  portion  of  the  corn  smut  corresponding  with  the  true  fibre  of 
the  ordinary  plant,  is  probably  dissolved  by  caustic  soda  and  the  hypo- 
chlorite solution,  the  insoluble  cellulose  being  dei'ived  from  extraneous 
woody  fibres  present  in  the  sample.  The  constituents  of  medicinal 
value  appear  to  be  the  fixed  oil,  the  volatile  amine,  and  the  sclerotic 
acid.  L.  T.  O'S. 

German  Vaselin.  (Pharm.  J.  Trans.  [3],  12,  727.) — Vaselin  or 
petroleum  ointment  is  prepared  from  American  petroleum  residue,  or 
from  crude  ozokerite,  known  as  "  mountain  tar,"  from  Alsace  and 
Galicia.     Two  processes  may  be  employed  for  its  manufacture. 

(1.)  The  oil  is  heated  at  30°  with  10  per  cent,  sulphuric  acid, 
stirred  for  half  an  hour,  and  the  carbonised  portion  allowed  to 
separate.  The  clear  oil  is  treated  with  aqueous  potassium  dichromate 
solution,  and  after  washing  is  heated  by  steam  at  80°,  mixed  with 
10  per  cent,  of  granular  spodium,  and  after  the  spodium  has  separated, 
the  liquid  portion  is  filtered  through  filters  heated  by  steam. 

The  residue  from  the  acid  treatment  is  neutralised  with  lime,  and 
used  for  manure  purposes,  whilst  the  spodium  residue  is  subjected  to 
hydraulic  pressure,  the  oil  being  filtered  and  the  solid  residue  used  in 
the  next  operation. 

(2.)  The  petroleum  residue  is  passed  through  12  or  15  charcoal 
filters,  such  as  are  used  in  sugar  refineries,  when  the  colour  changes 
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from  a  hrownish-black  to  a  wine-yellow.  To  render  the  oil  colourless, 
double  the  number  of  filters  are  required.  The  sp.  gr.  decreases  with 
the  colour,  and  when  colourless  the  sp.  gr.  is  stationary.  After  the 
oil  has  been  freed  from  all  bituminous  matters  it  is  transferred  to  » 
"  duplicator,"  where  it  is  subjected  to  superheated  steam  (250°)  until 
no  further  change  takes  place,  when  it  is  filtered  and  filled  into  cans. 
The  objection  to  this  process  is  the  rapid  exhaustion  of  the  animal 
charcoal,  which  can  decolorise  only  a  small  percentage  of  its  own 
weight  of  raw  material,  but  this  may  be  increased  by  partial  purifica- 
tion of  the  oil  with  sulphuric  acid  before  filtration.  The  filters  are 
restored  to  activity  by  treatment  with  superheated  steam  at  400 — 500°. 
The  vaselin  thus  obtained  is  a  white,  odourless,  tasteless  ointment,  of 
sp.  gr.  0*848,  melting  to  a  clear  colourless  liquid.  It  is  sparingly 
soluble  in  cold  strong  alcohol,  completely  in  hot,  and  separates 
out  from  the  solution  on  cooling  ;  with  benzene  and  ether  it  behaves 
similarly.  Boiling  dilute  sulphuric  or  nitric  acid  does  not  act  on 
vaselin,  but  sulphuric  acid  (1*820)  colours  it  greyi.sh-black,  and 
fuming  nitric  acid  yellowish-red.  When  heated  under  pressure  with 
oxygen  for  several  hours,  it  undergoes  slight  oxidation. 

L.  T.  O'S. 

Conversion  of  Molasses  Waste  into  Gas.  By  E.  Ernst-Bkesen- 
LAUBLiNGKN  (Bi'ed.  Ceiitr.,  1882,  r>8). — The  molasses  waste  is  to  be  mixed 
with  25  per  cent,  of  its  weight  of  dry  peat,  and  3  per  cent,  of  quick- 
lime, and  G  per  cent,  fatty  oil.  The  peat  prevents  the  foaming  in  the 
retort,  the  lime  aids  elimination  of  ammonia,  and  the  oil  renders  the 
gas  richer  in  hydrocarbons.  E.  W.  P. 

Applications  of  Tannin.  By  J.  Koechlin  (Chem.  News,  45, 
112 — 113). — The  author  in  the  first  part  of  the  paper  refers  to  the 
important  applications  of  tannin,  not  only  in  dyeing,  but  for  weight- 
ing silks,  for  tanning  skins,  for  making  inks,  and  as  an  antiseptic. 
If  lannin  serves  as  a  mordant  for  alkalo'idal  colours,  it  is  by  reason 
of  its  property  of  forming  insoluble  compounds  with  these  colours. 
To  prepare  the  most  insoluble  compounds  or  lakes  of  tannin  with  the 
following  colours,  there  are  required — 

To  4  parts  magenta,  5  of  tannin  and  2  sodium  carbonate,  and 

To  4  parts  aniline- violet,  5  parts  of  tannin  and  1  sodium  carbonate. 

The  same  proportion  holds  good  for  malachite-green : — 

For  4  parts  methyl-green,  10  of  tannin,  and  4  sodium  carbonate. 
For  4  parts  methylene-blue,  5  of  tannin,  and  4  tartar-emetic. 

Methylene-blue  with  five  times  its  weight  of  tannin  forms  a  soluble 
compound  :  finally  to  precipitate  the  tannin  are  required  to  5  parts 
1  part  tartar  emetic  and  1  sodium  carbonate.  Tannin,  or  the  astrin- 
gents containing  it,  may  be  condensed  on  vegetable  fibre  without  the 
intervention  of  an  intermediary  or  a  mordant.  In  dyeing,  cotton 
absorbs  tannin  slowly,  and  the  process  cannot  be  accelerated  by  heat 
greater  than  60 — 60°  :  above  this  limit,  the  solvent  no  longer  yields 
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tannin,  and  the  fibre  begins  to  give  it  up  again.  This  is  one  of  the 
reasons  why  preparations  in  pure  tannin  require  to  be  dried  in  hot 
air,  and  why  they  become  streaky  on  drying  cylinders  heated  with 
steam.  Two  methods  of  tanning  cotton  are  known,  viz.,  by  dyeing  or 
padding.  In  the  latter  case,  the  solution  must  be  ten  times  stronger. 
By  dissolving  methylene-blue  in  an  excess  of  tannin,  the  latter  being 
in  greater  proportion  as  the  bath  is  more  dilute,  it  is  possible  to  dye 
directly  a  light  blue.     To  obtain  a  heavy  blue,  satumte  in  tannin  at 

24  grams  per  litre,  dry,  fix  in  iron  acetate  at  14°  B.,  neutralised  with 

25  grams  chalk  per  litre ;  wash,  dye  in  methylene-blue,  and  soap. 
With  iron  and  astringents,  calico  printers  have  compounded  colours 
ever  since  the  rise  of  this  industry.  Thus  a  black  may  be  obtained 
with  1  litre  tragacanth  mucilage,  1  litre  iron  pyrolignite  at  18°  B., 
125  grams  tartaric  acid,  and  250  grams  tannin.  By  diluting  this 
colour,  greys  are  obtained  rivalling  the  alizarin  colours  in  fastness. 
These  gi'eys  may  be  dyed  with  other  colouring  matters,  and  preserve 
their  tone  on  cloth  prepared  with  stannates.  Gallic  acid  greys  are 
purer  than  tannin  greys,  but  they  are  wanting  in  solidity.  iSince 
the  acquisition  of  the  aniline  colours,  tissue  printers  make  frequent 
use  of  the  process  of  dyeing  which  consists  in  turning  the  mordants 
into  tannates.  These  mordants,  after  dunging,  are  dyed  in  tannin 
with  addition  of  gelatin.  D.  B. 
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Existence  of  a  Dielectrical  Polarisation  in  Electrolytes.  By 
R.  CoiiLEY  (Ana.  Fhys.  Chem.  [2],  15,  94 — 111). — There  are  series  of 
similarly  constituted  bodies,  the  extreme  members  of  ■which  are 
<liclectrics  and  conductors  respectively.  The  experimental  researches 
to  which  the  paper  relates  were  undertaken  with  a  view  of  deter- 
mining whether  the  intermediate  members  of  such  series  do  not 
exhibit  phenomena  indicating  the  simultaneous  existence  of  dielectric 
and  of  galvanic  polarisation,  and  the  paper  describes  fully  the  appa- 
latus  and  methods  employed  by  the  author,  whose  results  show  that 
certain  substances  do  indeed  present  these  phenomena.  The  investi- 
gation supplies  a  fresh  experimental  proof  of  the  correctness  of  the 
notions  propounded  by  Faraday  and  by  Clerk  ^Maxwell ;  and  dielectrical 
polarisation,  which  has  nothing  in  common  with  galvanic  polarisation, 
is  found  to  exist,  not  in  insulators  only,  but  also  in  conductors,  and 
this  is  most  notably  the  case  in  decomposible  (conductors.  The  methods 
employed  in  the  investigation  did  not  allow  of  an  exact  determination 
of  the  values  of  the  dielectric  constants,  but  it  became  evident  that 
those  of  electrolytically  conducting  bodies  wei'e  of  the  same  order  of 
magnitude  as  those  of  the  true  dielectrics.  R.  R. 

Application  of  the  Telephone  to  the  Estimation  of  Resist- 
ances in  Galvanic  Circuits  and  Batteries.  By  E.  Less  (Ann.  I'hi/s. 
Chem.  [2],  15,  80 — 94). — The  paper  gives  the  details  of  the  author's 
experiments  on  the  applicability  of  the  telephone  in  the  estimation  of 
electric  resistances  under  very  various  conditions.  R.  R. 

Electrolysis,  By  D.  Tommasi  (Compt.  rend.,  94,  1051—1053).— 
The  author  has  made  several  experiments,  all  of  which  confirm  the  law 
that  in  order  that  decompo.sition  may  take  place  when  a  current  passes 
through  several  electrolytes,  it  is  necessary  that  the  quantity  of  heat 
developed  by  the  battery  should  be  equal  to  the  sum  of  the  quantities 
absorbed  by  each  electrolyte  plus  the  quantity  necessary  to  overcome 
the  total  resistance  of  the  electrolytes.  By  heat  produced  by  the 
battery  is  meant  that  transmissible  to  the  circuit.  In  many  cases  in 
which  there  is  no  decomposition  when  both  electrodes  are  of  platinum, 
decompositioti  takes  place  when  the  positive  electrode  consists  of  some 
oxidisable  metal,  such  as  copper  or  tin.  When  the  current  from  two 
Daniell  elements  is  passed  through  two  voltameters  containing  water 
acidulated  with  sulphuric  acid,  the  positive  electrodes  being  made  of 
silver,  the  water  is  decomposed,  although,  according  to  the  law,  no 
decomposition  should  take  place.  This  fact  affords  further  confirma- 
tion of  the  author's  hypothesis  that  certain  metals  have  the  property 
of  modifying  the  electrical  resistance  of  certain  liquids.  The  author 
has  also  collected  a  number  of  facts  with  regard  to  the  relation  whi(ch 
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subsists  between  tlie  heat  produced  by  a  battery  and  that  absorbed  by 
several  voltameters  containing  water,  saline  solutions,  or  fused  salts. 

C.  H.  B. 

Thermal    Conductivity    of   Minerals    and    Rocks.      By    J. 

TiiouLET  (Compt.  rend.,  94,  1047 — 1048). — The  author  denotes  by  the 
term  Ihermal  resistance  the  time  required  for  the  communication  of  a 
certain  interval  of  temperature  (in  his  experiments  34°)  from  the 
lower  surface  of  a  plate  of  rock  or  mineral,  O'Ol  m.  in  thickness,  and 
in  contact  with  a  source  of  heat  at  100°,  to  the  upper  surface.  This 
resistance  is  evidently  a  function  of  the  coefficient  of  conductivity. 
The  thermal  resistance  of  glass,  iron,  and  anhydrite  was  determined  by 
placing  plates  of  these  substances  from  0*007  m.  to  0"015  m.  in  thick- 
ness on  a  block  of  iron  heated  to  a  temperature  which  varied  between 
100°  and  160°,  but  was  constant  for  the  same  series  of  experiments. 
On  these  plates  were  put  small  quantities  of  stearin,  m.  p.  50°,  and  of 
Carnauba  wax,  m.  p.  84°.  The  time  which  elapsed  between  the  melt- 
ing of  these  two  substances  was  noted,  and  a  curve  was  constructed 
having  for  abscissae  the  temperature  of  the  source  of  heat,  and  for 
ordinates  the  time.  The  curves  thus  obtained  for  the  three  substances 
are  equilateral  hyperbolas.  A  second  series  of  curves  is  constructed 
having  for  abscissae  the  thickness  of  the  plates  of  the  material,  and  for 
ordinates  those  relative  to  the  time- temperature  curves  previously 
obtained.  The  thermal  resistance  is  then  given  by  the  length  of  the 
ordinate  which  has  for  its  abscissa  the  thickness  10,  and  meets  the 
isothermal  for  100°.  Tliis  curve  is  a  non-equilateral  hyperbola.  The 
following  results  were  obtained  : — 

Tliermal  Coefficient  of 

resistance.         conductivity. 

Glass    12-2-4  2-66 

Iron  (wrought)    42-3  10-26 

Anhydrite    56'4  4*56 

C.  H.  B. 

Hydroferricyanic  Acid.  By  Joannis  (Compt.  rend.,  94,  449 — 
452,  and  531 — 534). — The  author  has  determined  the  heat  of 
formation  of  potassium  ferricyanide  by  means  of  four  reactions : 
(1)  the  conversion  of  potassium  ferrocyanide  into  the  ferricyanide 
by  means  of  bromine ;  (2)  the  same  change  by  means  of  chlo- 
]  ine ;  (3)  the  conversion  of  zinc  ferricyanide  into  ferrocyanide  by 
the  action  of  potassium  iodide  ;  (4)  the  conversion  of  hydroferrocyanic 
acid  into  hydroferricyanic  acid  by  means  of  bromine,  and  has  obtained, 
as  a  mean  result,  for  K3  +  Fe  +  Cys  =  KsFeCye  4-  280-5  cals. 

The  methods  given  in  the  books  for  the  preparation  of  hydroferri- 
cyanic acid  do  not  yield  a  pure  product.  When  1  equivalent  of  potas- 
sium ferricyanide  is  mixed  with  1  equivalent  of  lead  nitrate,  a  double 
ferricyanide  of  lead  and  potassium  is  obtained ;  when  more  than 
3  equivalents  of  lead  nitrate  are  used  for  each  equivalent  of  potassium 
ferricyanide,  a  double  compound  of  lead  ferricyanide  and  nitrate  is 
formed.  With  intermediate  proportions  mixtures  of  the  two  double 
compounds  are  obtained.     On  treating  the  solutions  with   sulphuric 


GENERAL  AND  PHYSICAL  CHEMISTRY.         791 

acid,  a  mixture  of  hydroferricyanic  and  nitric  acids  is  produced,  aud 
the  brown  needles  obtained  by  evaporating  the  clear  liquid  are  not 
hydroferricyanic  acid,  but  an  alteration  product,  which  gives  the  reac- 
tions for  nitroprussides.  In  order  to  determine  the  heat  of  neutrali- 
sation of  hydroferricyanic  acid,  the  author  measured  the  heat  developed 
by  the  decomposition  of  potassium  ferricyanide  by  sulphnric  and  tar- 
taric acids  respectively,  and  also  that  developed  by  the  neutralisation 
of  a  mixture  of  hydroferricyanic  acid  and  hydrobromic  acid  obtained 
by  the  action  of  bromine  on  hydroferrocyanic  acid.  By  means  of  the 
last  reaction  he  finds  that 

HaFeCy.  -I-  KHO  =  HoKFeCye  dissolved,  develops  -f-  146  cals. 
H.KFeCy,  +  KHO  =  HK^FeCy,      „  „         -I-  145    „ 

HKjFeCy.  +  KHO  =  K,FeCy,         „  „         ■+■  144    „ 

hydroferricyanic  acid  is  therefore  a  true  tribasic  acid. 

The  following  numbers  for  the  heat  of  neutralisation  of  the  acid  by 
potassium  were  obtained  by  the  three  methods. 

With  sulphuric  acid     -H  3  X  14-3 

„      tartaric       „       +  3  X  144 

„     hydroferricyanic  acid. .    -f-  3  X  145 

From  these  results  combined  with  those  given  above,  it  follows  that 
Hj  -H  Fe  +  Cye  =  HsFeCye,  dissolved,  develops  -f-  93'6  cals. 

C.  H.  B. 

Heat  of  Formation  of  Hydroferrocyanic  Acid  and  of  some 
Perrocyanides.  By  Joannis  {Cumpt.  rend.,  94,  725 — 727). — Uydru- 
ftrrrocyanic  acid,  HjFeCya.* — Heat  of  solution  at  10°  =  +  0*2  cal. 

CaU. 
HjFeCys  +  KOHO  =  KHFeCy,  -f  2H0  develops  +  1356 
H.FeCys  +  2K0H0  =  K^FeCy,  +  4H0        „         +  2  x  1387 

From  these  data,  and  the  heat  of  formation  of  potassium  ferro- 
cyauide  (+  182-6  cals.)  it  follows  that  the  heat  of  formation  of  hydro- 
ferrocyanic acid  =  +  53'1  cals.  solid;  -|-  53*3  cals.  di.ssolved.  Berthe- 
lot  found  for  the  dissolved  acid  -f  53'6  cals. 

Ammonium  Ferrocyanide. — Crystallises  with  3H0.  Heat  of  solution 
at  14°  =  —  o'4  cals. 

HaFeCys  dissolved  -f  NH3  dissolved  =  NH^HFeCys  dissolved,  de- 
velops -f-  12' 7  cals. 

NHiHFeCjs  dissolved  -|-  NH3  dissolved  =  (NH4)sFeCy3  dissolved, 
develops  -|-  II" 7  cals. 

The  heat  of  formation  of  (NH4)2FeCy3  +  3H0  from  solid  acid, 
gaseous  ammoniH.,  and  solid  water,  is  therefore  +  434  cals. 

Barium  Fenvci/aiiide. — Crystallises  with  6H0,  and  is  only  slightly 
soluble  in  cold  water;  lOOOparts  water  dissolve  1  part  salt.  Heat  of 
solution  atl35  =  —  5"7  cals. 

*  In  this  abstract  the  atomic  weights  and  formulse  given  in  the  original  paper  are 
retained,  0  =  8,  io. 

3  g  2 
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HzFeCys  dissolved  +  BaO  dissolved  =  BaHFeCvs  dissolved  +  HO 

develops  +  14-58  cals. 
BaHFeCja  dissolved  +  BaO  dissolved  =  BajFeCya  dissolved  +  HO 

develops  +  13-28  cals. 

The  heat  of  formation  of  the  salt  from  anhydrous  baryta,  anhydrous 
acid,  and  solid  water  =  +  57-4  cals. 

Calcium  Ferrocyanide. — Crystallises  with  12H0,  and  is  very  soluble 
in  water.     Heat  of  solution  at  10°  =  —  23  cals. 

HjFeCya  dissolved  +  CaO  dissolved  =  CaHFeCys  dissolved  +  HO 

develops  +  14-2  cals. 
CaHFeCys  dissolved  +  CaO  dissolved  =  CazFeCys  dissolved  +  HO 

develops  +  14-0  cals. 

The  heat  of  formation  of  the  salt  from  calcium  oxide,  anhydrous 
acid,  and  solid  water  =  +  401  cals. 

From  the  above  numbers  it  is  evident  that  hydroferrocyanic  acid  is 
a  true  dibasic  acid,  and  closely  resembles  hydrochloric  acid  in  the 
amount  of  heat  developed  on  neutralisation  with  alkalis  and  alkaline 
earths.  C.  H.  B. 

Influence  of  Heat  on  the  Molecular  Structure  of  Zinc.  By 
S.  Kalischer  (Ber.,  14,  2747— 2753).— Rolled  zinc  when  heated  at 
temperatures  from  130  to  300°,  becomes  crystalline ;  this  change  of 
structure  is  accompanied  by  loss  of  ring,  and  the  metal  may  be  bent 
easily  ;  this  bending  is  accompanied  by  sounds  similar  to  that  observed 
in  the  case  of  tin.  The  crystallisation  is  well  shown  by  dipping  the 
zinc  after  heating  into  a  solution  of  copper  sulphate,  and  is  more 
marked  the  higher  the  temperature  to  which  the  zinc  has  been  pre- 
viously heated.  The  sp.  gr.  is  also  altered,  being  7-1841,  instead  of 
7-I8I2  (water  at  0°  =  1).  Its  electrical  resistance  and  other  physical 
properties  are  also  influenced  by  the  action  of  heat.  The  author  pro- 
poses to  investigate  the  action  of  heat  on  other  metals,         P.  P.  B. 

Molecular  Structure  of  Metals.  By  S.  Kalischer  (Ber.,  15, 
701 — 713). — Although  most  of  the  metals  are  known  in  the  crystal- 
line form,  yet  it  is  generally  held  that  they  have  lost  their  crystalline 
character  when  rolled  out  into  foil  or  wire,  although  no  observations 
have  been  made  on  this  point.  The  author  in  some  former  experi- 
ments (preceding  Abstract)  found  that  non-crystalline  zinc-foil  becomes 
crystalline  when  heated  to  150°.  Similarly  the  crystalline  structure 
of  cadmium,  which  is  not  altogether  lost  in  the  process  of  hammering 
out,  becomes  more  manifest  when  the  metal  is  heated  to  200 — 280°, 
and  subsequently  etched  by  copper  sulphate  solution ;  the  same 
observation  holds  good  with  tin.  Iron  and  copper  show  traces  of 
crystalline  structure  when  left  in  contact  with  nitric  or  hydrochloric 
acid,  but  the  best  result  is  obtained  when  the  plates  are  made  the 
positive  electrode  for  the  electrolysis  of  potassium,  ferrous,  or  copper 
sulphate  or  nitrate.  Specimens  of  brass  containing  36 — 66  per  cent, 
of  copper,  displayed  a  crystalline  structure  when  made  the  positive 
electrode  of  solutions   of  copper  sulphate  or  nitrate.     Specimens  of 
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pinchbeck  were  also  recognised  as  crystalline.  In  the  cases  mentioned 
above,  the  galvanic  current  as  such  does  not  produce  the  crystalline 
state,  but  the  solvent  power  of  the  electronegative  constituent  of  the 
electrolyte,  for  it  is  observed  that  metals  which  do  not  show  any 
ci'jstalline  appearance  when  corroded  by  free  acids,  or  solutions  of 
salts,  do  not  show  it  under  the  influence  of  the  electric  current. 

Lead-foil  is  crystalline;  silver-foil  becomes  crystalline  when  heated 
to  a  red  heat,  as  shown  by  the  action  of  concentrated  nitric  acid;  gold- 
foil  shows  crystalline  structure  when  heated,  and  subsequently  etched 
by  warm  aqua  regia.  The  crystalline  appearance  of  platinum,  when 
warmed  with  aqua  regia,  has  previously  been  observed  by  Phipson 
and  Noble,  even  if  not  previously  heated.  German  silver  shows  no 
crystalline  structure  when  made  the  electrode  of  a  copper  sulphate 
solution,  but  the  crystalline  character  becomes  manifest  when  the  metal 
is  corroded  with  dilute  nitric  acid.  No  crystalline  structure  could  be 
recognised  in  nickel,  aluminium,  or  magnesium  cobalt. 

From  these  experiments,  it  appears  that  metals  whose  crystalline 
structure  may  be  detected  when  rolled  out  into  foil  are  also  crystalline 
when  cast.  The  author  has  accordingly  examined  bars  of  copper, 
brass,  steel,  bronze,  tin,  zinc,  and  cadmium,  and  has  detected  by  the 
methods  described  above  a  crystalline  structure  ;  aluminium  and 
nickel,  however,  show  no  crystalline  structure. 

These  facts  are  of  great  theoretical  importance  as  regards  the  dif- 
ference of  electric  conductivity  of  metallic  wires,  for  it  has  been  shown 
by  Siemens  and  by  Matthiessen  that  the  conductivity  of  wires  of  silver, 
copper,  platinum,  brass,  and  gold  is  increased  from  1 — 10  percent,  by 
heating.  From  the  author's  experiments,  it  follows  that  this  increase 
of  conductivity  must  be  attributed  to  a  change  of  molecular  struc- 
ture. 

The  author  has  examined  the  conductivity  of  non-crystalline  and 
crystalline  wires  of  platinum,  gold,  silver,  brass,  copper,  and  zinc,  and 
has  confirmed  Matthiessen's  results.  In  the  case  of  cadmium,  some- 
times an  increase,  sometimes  a  decrease,  and  at  other  times  no  change 
was  observed  in  the  conductivity ;  in  the  case  of  iron  and  steel  no 
difference  was  observable. 

These  experiments  give  as  result  that  the  crystalline  is  the  natural 
structure  of  most  rjietals,  but  by  mechanical  processes  some  metals  lose  this 
structure  easily,  others  with  diffi,culty,  and  others  hardly  at  all,  but  assume 
it  again  under  the  influence  of  heat ;  and  increase  of  electric  conductivity 
is  involved  in  this  change  of  molecidar  structure.  V.  H.  V. 

Remarks  on   the   Theories   of  Bergmann   and   Berthollet. 

By  N.  Mexschutkin  {Jour.  Ems.  Chem.  Soc,  April,  1882,  160 — 161). 
— The  author  investigated  the  action  of  two  different  bases  on  one 
acid  in  molecular  proportions  in  a  homogeneous  system.  He  finds 
that  either  one  base  is  completely  displaced  by  the  other,  in  accord- 
ance with  Bergmann's  views  and  Berthelot's  "  principle  of  maximum 
of  work :  "  or,  that  the  acid  unites  partly  with  each  of  the  bases,  in 
accordance  with  Berthollet's  theory ;  but  that  neither  of  the  theories 
holds  good  taken  by  itself.  The  author  is  continuing  his  experi- 
ments. B.  B. 
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Atomic  Weight  of  Carbon.  By  13..'E.'Roscof:(Compt.  rend.,  94, 
]^X30). — The  author  has  repeated  the  determination  of  the  atomic 
weight  of  carbon  by  the  method  of  Dumas  and  Stas,  using  Cape 
diamonds,  which  contain  no  trace  of  hydrogen,  but  leave  a  small 
quantity  of  ash.  As  the  mean  of  six  experiments  he  finds  that  if 
0  =  15-96,  C  =  11-97. 

Dumas  points  out  that  if  0  is  taken  as  16,  then  C  =  12-002. 

^  C.  H.  B. 


Inorganic  Chemistry. 


Dissociation  of  Chlorine.  By  A.  P.  Smith  and  W.  B.  Lowe 
(Ghem.  News,  45,  226). — If  chlorine,  dissociated  by  heat,  be  passed 
into  a  solution  of  potassium  iodide,  less  iodine  should  be  liberated 
than  would  be  under  normal  conditions,  and  the  amount  liberated 
should  correspond  with  the  dissociated  chlorine.  A  known  volume 
of  chlorine  was  passed  through  a  glazed  porcelain  tube  heated  to 
lose  into  potassium  iodide,  when  less  iodine  was  liberated  than  when 
the  same  volume  of  chlorine  was  passed  through  the  cold  tube ; 
further  experiments  with  more  carefully  dried  and  purified  gas  showed 
that  0-01838  gr.  CI  at  7-5°  became  0-01369  gr.  CI  at  1030°,  or  as 
1 :  0-744.  Mayer  found  the  density  at  1028°  to  be  1-89,  which  is  to  the 
vapour-density  at  600"  (2-46)  as  0-76  :  1.  E.  W.  P. 

Vapour-density  of  Bromine.  By  H.  Jahn  (Monafsh.  Chem.,  3, 
176 — 194). — The  vapour-density  of  this  element  was  first  determined 
in  1833  by  Mitscherlich,  who  found  it,  by  Dnmas'  method,  to  be 
5-54  at  99  34°  C. ;  and  V.  and  C.  Meyer  have  lately  obtained  the  value 
5-38,  both  these  values  agreeing  nearly  with  the  number  5-5247  cal- 
culated according  to  Avogadro's  law  from  the  atomic  weight  79-951 
determined  by  Stas.  No  exact  determinations  have  however  yet  been 
made  of  the  variations  in  vapour- density  of  bromine  at  different  tem- 
peratures, analogous  to  those  of  chlorine  which  were  .made  some  years 
ago  by  E.  Ludwig ;  and  this  deficiency  the  author  of  the  present 
paper  has  endeavoured  to  supply.  Pure  bromine  was  prepared  by  the 
method  of  Stas,  the  details  of  which  are  fully  given  in  the  original 
paper,  and  the  density  of  its  vapour  was  determined  by  Bunsen's 
method.  Five  series  of  experiments  were  made,  the  mean  results  of 
which  are  as  follows  : — 


Temp.  C. 

Density. 

Temp.  C. 

Density. 

I ... 

.  . .    102-60° 

5-278 

IV... 

. ..    210-32° 

5-546 

II ... 

. ..    131-92 

5-6.35 

V... 

..    227-94 

5-5243 

Ill . . . 

. ..    17o-58 

5-6040 

This  last  number  is  very  near  the  value  calculated  from  the  atomic 
weight. 

If  now  these  experimental  values  of  the  vapour-density  of  bromine 


INORGANIC  CHEMISTRY.  795 

at  different  temperatures  be  inserted  in  the  formula  D  =  a  +  &^  and 
tlie  results  calculated  bj  the  method  of  least  squares,  we  find,  as  the 
most  probable  values  of  the  two  constants,  a  ^  58691  :  h  = 
—  O'OOiSS  ;  and  by  inserting  these  values  in  the  above  linear  formula, 
we  obtain  for  the  densities,  numbers  agreeing  nearly  with  those  found 
by  direct  observation  :  thus — 

Yapour-dcnsity. 

' ' ^ 

Temp.  C.  Calc.  Exp. 

102-60°  57122  57280 

131-92  6-6673  5*6400 

175-58  5-6005  56040 

210-32  6-5473  5  54^0 

227-92  5-5204  55243 

Calculating  from  these  values  the  vapour-density  of  bromine  for 
temperatures  above  its  boiling  point  at  intervals  of  20°,  and  making 
a  similar  calculation  for  chlorine  from  the  data  furnished  by  Ludwig's 
experiments,  the  author  shows  that,  whereas  chlorine  at  temperatures 
near  its  boiling  point  (—33-6°)  deviates  from  its  normal  vapour- 
density  much  less  than  bromine,  the  latter,  on  the  other  hand,  as  its 
temperature  is  raised,  approximates  to  its  normal  density  much  more 
quickly  tl\an  chlorine.  Chlorine  in  fact  does  not  attain  its  normal 
density  till  it  has  been  raised  240^  above  its  boiling  point,  whereas 
bromine  attains  that  condition  at  160^  above  its  own  boiling  point. 

On  the  vapour-density  of  iodine  at  different  temperatures  no  experi- 
ments have  yet  been  made  analogous  to  those  relating  to  chlorine  and 
Viromine ;  but  the  accordant  experiments  of  Victor  Meyer  and  of 
Crafts  and  F.  Meyer,  show  that  iodine  attains  its  normal  vapour-density 
at  temperatures  very  near  its  boiling  point  (250°  according  to  Stas). 
Thus  Victor  Meyer  found  for  the  density  of  iodine- vapour  at  253°, 
the  number  8-83,  the  normal  density  being  878.  H.  W. 

Activity  of  Oxygen.  By  M.  Traube  {Ber.,  15,  659— 675).— In 
the  course  of  some  preliminary  observations,  the  author  contrasts  the 
passivity  of  oxygen  under  ordinary  conditions,  with  its  activity  in  the 
pi'esence  of  animal  or  vegetable  organisms  or  of  finely  divided 
platinum  or  phosphorus ;  and  alludes  to  the  various  theories  pro- 
pounded by  De  la  Rive,  Liebig,  Schonbein,  Brodie,  and  others,  to 
explain  these  differences  of  function. 

In  the  year  1858  the  author  put  forward  the  view  that  the  activity 
of  oxygen  is  produced  by  the  presence  of  substances  which  possess  the 
])roperty  of  ti-ansf erring  the  oxygen  from  one  componnd  to  another.  For 
example,  platinum,  according  to  De  la  Rive,  takes  up  oxygen,  to  give 
it  up  to  other  substances  present.  Similarly  ammoniacal  solutions 
of  copper  salts,  indigo-carmine,  &c.,  are  deoxidised  and  decolorised  by 
grape-sugar,  but  in  contact  with  oxygen  resume  their  original  colour, 
these  changes  being  renewed  until  all  the  sugar  has  been  completely 
oxidised. 

In  the  present  communication,  the  author  deals  with  the  formation 
of  hydrogen  peroxide  in  oxidation  processes,  its  chemical  structure 
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and  reactions.  Schonbein  has  observed  the  formation  of  hydrogen 
peroxide  in  many  processes  of  oxidation,  and  supposed  that  the  oxygen 
is  converted  into  two  modifications,  ozone  and  antozone,  the  latter  of 
which  oxidises  the  water  present  to  hydrogen  peroxide.  According 
to  Thenard,  hydrogen  peroxide  is  a  universal  product  of  the  oxidation 
•of  the  water  by  the  splitting  up  of  the  oxygen  molecule  into  active 
atoms,  one  of  which  combines  with  and  is  -fully  retained  by  the  water. 
This  hypothesis  the  author  has  experimentally  investigated. 

If  active  oxygen  were  formed  by  shaking  up  zinc  with  atmospheric 
axygen  and  water,  an  easily  oxidisable  substance,  such  as  indigo- 
sulphonic  acid,  would  quickly-  be  oxidised  and  decolorised  ;  but  this  is 
found  not  to  be  the  case,  although  hydrogen  peroxide  is  formed  ;  a 
similar  result  was  obtained  on  substituting  copper  for  zinc.  It  is 
further  found  that  the  zinc,  when  shaken  with  air  and  ammonia,  forms 
hydrogen  peroxide,  but  were  the  hypothetical  active  oxygen  present, 
the  ammonia  would  be  oxidised  to  ammonium  nitrite  or  nitrate  ;  but  no 
traces  of  these  substances  eould  be  detected.  Conversely,  the  author 
examined  whether  oxygen  is  converted  into  the  active  Ibrm  in  the 
reduction  of  potassium  nitrate  by  zinc,  and  found  that  the  reduction 
to  nitrite  or  ammonia  proceeds  as  readily  in  the  presence  as  in  the 
•absence  of  air  ;  the  ammonia  formed  in  the  reduction  is  not  oxidised 
to  ammonium  nitrite  and  nitrate,  even  when  the  reacting  substances 
are  shaken  up  with  a  large  excess  of  air,  and  although  'the  presence  of 
hydrogen  peroxide  could  be  detected.  Hence  the  hypothesis  that  the  hy- 
drogen peroxide  is  formed  by  the  splitting  up  of  the  molecule  of  oxygen 
is  not  confirmed  by  experiment,  and  the  author  puts  forward  the  view 
that  it  is  not  the  oxygen,  but  the  more  easily  decomposed  water  mole- 
cule, which  is  thus  split  up  ;  and  that  hydrogen  peroxide  is  not  oxidised 
water  but  reduced  oxygen.  In  confirmation  of  this  view  the  author 
mentions  the  fact  that  the  alkali-metals,  which  remain  unchanged 
in  presence  of  dry  oxygen,  decompose  water  readily.  Thus  the  form- 
ation of  hydrogen  peroxide,'  by  the  action  of  air  and  water  on  zinc, 

can  be  written  thus  :  Zn  +  0  |  HH  +  Q.O"!  =  ZnO  +  H.O.OH  and 

ZnO  +  HoO  =:  Zn(0H)2.  If  these  equations  represent  the  change 
correctly,  then  for  every  molecule  of  the  metallic  hydroxide  a  mole- 
cule of  hydrogen  peroxide  should  be  formed  ;  and  this  relation  Schon- 
bein has  established  in  the  case  of  lead  at  the  beginning  of  the  reaction ; 
but  afterwards  the  secondary  change,  Zn  +  HjGa-^  Zn(0H)2,  takes 
place.  Similarly  the  formation  of  hydrogen  peroxide  by  the  action  of 
acids  on  the  metallic  peroxides,  does  not  involve  the  oxidation  of 
water,  but  the  interchange  of -the  metal  with  the  hydrogen  of  the 
acid.  The  above  hypothesis  explains  the  reduction  of  potassium 
nitrate  by  zinc  in  presence  of  water,  the  change  being  represented 
thus:  Zn  +  2(mo  +  O.NO2K  =  Zn(0H)2  +  H^O  +  KNO. ;  and  is 
precisely  analogous 'to  the  action  of  zinc  on  water  in  presence  of  air, 
•with  this  exception,  that  a  molecule  of  water  is  formed  instead  of  a 
molecule  of  hydrogen  peroxide.  The  reduction  of  nitrates  by  zinc  or 
lead  cannot  be  said  to  be  due  to  nascent  hydrogen  ;  since  these  metals 
do  not  liberate  hydrogen  from  water  in  the  absence  of  the  nitrate.  Nor 
again  can  the  formation  of  nitric  oxide  by  the  action  of  copper  on  nitric 
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acid,  be  considered  due  to  the  redaction  of  the  nitric  acid  by  nascent 
hydrogen,  but  to  the  decomposition  of  water  by  the  two  opposing 
affinities  of  the  copper  for  the  hydroxy!,  and  the  oxygen  of  the  nitric 
acid  for  the  hydrogen  of  the  water,  thus :  2HNO3  +  3Cu  +  2H20  = 
2N0  +  3Cu(OH)2  and  3Cu<OH)2  +  6HNO3  =  3Cu(NO,)2  +  6H,0. 

The  theory  liere  put  forward  is  based  on  the  supposition,  that  those 
substances  which  by  their  oxidation  form  hydrogen  peroxide  must 
possess  reducing  properties,  as  the  hydrogen  peroxide  is  formed  by  a 
reducing  action.  This  is  confirmed  by  observation ;  zinc  and  lead 
give  liydrogen  peroxide,  reduce  nitrates  to  nitrites,  and  decolorise 
indigo-carmine.  Copper  gives  no  hydrogen  peroxide,  and  does  not 
reduce  neutral  solutions  of  nitrates. 

It  is  well  known  that  hydrogen  peroxide  possesses  both  an  oxidising 
and  a  reducing  action,  and  it  has  hitherto  been  supposed  that  by  the 
contact  of  hydrogen  peroxide  with  substaitces  which  easily  give  off 
oxygen,  both  the  former  and  the  latter  are  reduced ;  but  in  reality 
only  the  latter  are  reduced,  the  hydrogen  peroxide,  or  rather  its 
hydrogen-atoms,  are  oxidised  and  its  oxygen  liberated  as  such. 

The  view  that  hydrogen  peroxide  is  not  oxidi.sed  water  was  put 
forward  by  Weltzein  (Annalen,  115,  121,  and  138,  129),  but  seems  to 
have  remained  unnoticed  by  chemists. 

The  evolution  of  heat  in  the  decomposition  of  hydrogen  peroxide  by 
platinum  militates  against  the  hypothesis  that  hydrogen  peroxide  is 
oxidised  water ;  this  e^^olution  arises  from  a  combustion  of  the  hydro- 
gen and  oxygen  within  the  molecule  of  hydrogen  peroxide ;  for  were 
hydrogen  peroxide  produced  by  the  oxidation  of  preformed  water, 
the  decomposition  into  its  two  constituents  would  be  accompanied  by 
an  absorption  and  not  an  evolution  of  heat.  V.  H.  V. 

Oxidation  by  Ozone.  By  Mailfert  (Compt.  r&iul.,  94,  1186 — 
1187). — When  perfectly  dry  -ozone  acts  on  dry  sulphur,  sulphurous 
anhydride  is  the  sole  product,  but  in  presence  of  water,  sulphuric  acid 
only  is  formed.  If  an  alkali  is  present  a  sulphate  is  produced.  With 
selenium  and  tellurium  in  presence  of  water,  selenic  and  telluric  acids 
are  the  only  products ;  selenious  and  tellurous  acids  are  not  formed. 
Most,  if  not  all  sulphides  are  attacked  more  or  less  rapidly  by  ozone, 
with  formation,  in  some  cases,  of  a  sulphate,  in  others,  of  sul- 
phuric acid  and  a  peroxide.  The  smlphides  of  copper,  antimony,  zinc, 
cadmium,  the  alkali-metals,  and  the  alkaline-earth-metals,  yield  sul- 
phates. Nickel  and  cobalt  sulphides  are  first  converted  into  sulphates, 
then  a  portion  of  the  sulphuric  acid  is  set  free  and  a  peroxide  formed. 
Gold  sulphide  yields  metallic  gold  and  sulphuric  acid.  Platinum,  bis- 
muth, and  silver  sulphides  also  yield  free  sulphuric  acid.  The  sul- 
phides of  mercury  are  only  very  slowly  attacked.  Prolonged  action 
of  ozone  on  lead,  manganese,  and  palladium  sulphides,  converts  them 
entirely  into  peroxides,  sulphuric  acid  being  set  free.  In  the  case  of 
manganese,  some  permanganic  acid  is  also  formed.  The  corresponding 
sulphates  are  decomposed  by  ozone  in  a  similar  manner. 

Methane  and  ethylene  yield  carbonic,  formic,  and  acetic  acids. 
Acetylene  yields 'carbonic  and  formic,  but  no  acetic  acid.  Amylene 
yields  carbonic,  butyric,  and  valeric  acids  j  formic  and  acetic  acids  if 
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prodaced  at  all,  are  formed  only  in  very  small  qnantity.  Benzene 
and  toluene  yield  carbonic,  formic,  and  acetic  acids,  and  probably  other 
acids  of  tbe  fatty  series.  In  addition,  benzene  yields  a  deep  brown 
solid,  and  toluene  a  deep  brown  syrupy  liquid.  In  the  case  of  benzene, 
some  oxalic  acid  is  formed,  and  if  the  oxidation  takes  place  in  pre- 
sence of  nitrogen,  a  small  quantity  of  nitrobenzene  is  also  produced. 

C.  H.  B. 

Density  and  Chlorination  of  Sea-water  taken  by  the 
"  Travailleur  "  in  1881.  By  B.  de  la  Grye  (Com.pt.  rend.,  94,  1068 
— 10(36). — The  following  results  (p.  799)  were  obtained ;  the  density 
in  the  sixth  column  is  calculated  from  the  amount  of  chlorine  by  mul- 
tiplying by  "00167,  and  adding  the  number  thus  obtained  to  the  con- 
stant 0-9944.     If  the  density  at  20°  is  required,  the  factor  is  0-0016. 

It  is  evident  that  the  density  and  salinity  gradually  increase  on 
passing  from  the  ocean  to  the  Mediterranean.  The  surface  water  is 
less  dense  aud  less  saline  than  that  below,  and,  generally,  the  increase 
varies  as  the  depth.  In  order  to  maintain  oceanic  equilibrium,  the 
lighter  water  must  stand  at  a  higher  level,  and  the  author  has  cal- 
culated from  the  density  at  different  depths  in  different  localities,  the 
sea-level  in  those  localities,  and  has  obtained  numbers  closely  agreeing 
with  those  which  Bourdaloue  obtained  by  levelling.  C.  H.  B. 

Formation  of  Hydrogen  Dioxide  by  the  Oxidation  of  Ter- 
penes.  By  W.  Radulowitsch  (Journ.  Buss.  Chem.  Soc,  April,  1882, 
176 — 190). — The  author  has  studied  the  reactions  and  other  properties 
of  "  turpentine-water  "  which  is  obtained  by  shaking  water  with  tur- 
pentine in  the  presence  of  air ;  and  he  shows  that  it  does  not  differ  in 
its  properties  from  a  solution  of  hydrogen  dioxide.  The  quantity  of 
the  latter  seems  to  increase  if  the  action  takes  place  at  a  higher  tem- 
ppiuture  (about  90°).  The  author  proves  the  presence  of  hydrogen 
dioxide  in  this  "  turpentine-water "  by  its  ordinary  reactions,  and 
estimates  its  qnantity  either  colorimetrically  from  the  intensity  of  the 
blue  colour  of  the  chromium  peroxide  formed,  or  by  measuring  the 
volume  of  oxygen  which  is  evolved  when  hydrogen  peroxide  is  decom- 
posed by  platinum  black,  blood,  or  lead  dioxide,  this  being  a  quick 
mode  of  its  estimation  in  "  tui'pentine-water  "  largely  used  for  disin- 
fecting purposes.  B.  B. 

Note. — The  preparation  of  a  dilute  solution  of  hydrogen  peroxide  in 
this  way,  and  its  use  as  a  disinfectant,  was  long  ago  practically  carried 
out  by  C.  T.  Kingzett,  to  whose  paper  Radulowitsch  refers,  remarking 
that  his  own  results  were  published  in  Russian  in  1869. — C.  E.  G. 

Amount  of  Ammonia  Absorbed  by  Hydrochloric  Acid  from 
the  Air.  By  R.  Heinrich  (Blel.  Gentr.,  1882,  226— 228).— The 
amount  which  hydrochloric  acid  exposed  in  pans  can  absorb  from  the 
air  is  at  the  maximum  during  June — August,  and  in  the  experiments 
9" 766  mgrms.  N  were  absorbed  by  a  surface  of  78' 5  sq.  cm.  The  mini- 
mum  occurs  in  December — February  (2"912  mgrms.  N).  Schlo.sing 
calculates  from  summer  experiments  that  62  kilos.  N  per  hectare  are 
absorbed  annually,  but  this  is  erroneous,  as  the  quantity  would  have  been 
considerably  reduced  if  experiments  had  been  made  in  winter  ;  this  new 
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set  indicates  30'6  kilos.  N  as  the  amount  of  ammonia  per  hectare  which 
can  be  absorbed  by  the  soil.  Pare  water  seems  incapable  of  absorbing 
ammonia  from  the  air.  E.  W.  P. 

Action  of  Gaseous  Ammonia  on  Ammonium  Nitrate.  By 
Raoult  {Compt.  rend..  94,  1117 — 1118). — By  measuring  the  tensions 
of  dissociation,  Troost  has  shown  that  the  liquid  obtained  indepen- 
dently by  Divers  and  the  author  by  the  action  of  ammonia  gas  on 
ammonium  nitrate,  contains  the  definite  compound,  2(NHiN03),3NH3. 
In  order  to  dispense  with  the  special  apparatus  required  for  measuring 
the  tensions,  the  author  adopted  the  following  method,  which  is  appli- 
cable in  similar  cases.  The  substance  is  heated  at  gradually  increasing 
temperatures,  and  weighed  from  time  to  time.  If  it  is  a  definite  com- 
])ound,  it  experiences  no  decomposition  so  long  as  the  temperature  is 
below  that  at  which  its  tension  of  dissociation  is  equal  to  the  atmospheric 
pressure.  As  soon,  however,  as  this  point  is  passed,  the  compound 
rapidly  loses  a  notable  quantity  of  gas,  and  suddenly  loses  weight.  In 
cases  in  which  the  gas  is  simply  condensed  or  dissolved,  the  loss  of 
weight  is  regular  and  continuous.  The  following  results  were  ob- 
tained with  ammonittm  nitrate  saturated  with  ammonia  gas  at  745  mm. 
pressure. 

Weight  of  NH3  gas 
combined  with  100  grams 
Temperature.  of  ammonium  nitrate. 

0°  48-1 

G  420 

12  32-8 

18  32-0 

24  280 

30  18-0 

The  weight  of  ammonia  united  with  the  ammonium  nitrate  diminishes 
rapidly  from  0°  to  12°,  is  constant  from  12°  to  18°,  but  diminishes 
I'apidly  between  18°  and  30°.  The  liquid  evidently  contains  a  definite 
compound  formed  by  the  union  of  32*4  parts  ammonia  with  100  parts 
ammonium  nitrate.     This  corresponds  with  the  formula 

2(NH,N03),3NH3, 

identical  with  that  found  by  Troost.  It  is  also  evident  that  this  com- 
pound can  dissolve  considerable  quantities  of  ammonia  gas  at  low 
temperatures.  Ammonium  nitrate,  on  the  other  hand,  is  not  sensibly 
soluble  in  the  definite  compound.  To  convert  the  liquid  saturated 
with  ammonia  at  a  low  temperature  into  the  definite  compound,  it  is 
only  necessary  to  agitate  with  finely  powdered  ammonium  nitrate  until 
no  more  is  dissolved.  C.  H.  B. 

Pernitric  Acid,  By  P.  Hauteyeuillb  and  J.  Chappuis  (Oompt. 
rend.,  94,  1111 — 1114). — The  authors  have  previously  shown  that  the 
ozone  produced  by  the  action  of  the  electric  discharge  on  dry  air  is 
mixed  with  pernitric  acid.  The  formation  of  the  latter  compound  is 
limited,  like  that  of  ozone,  and  the  maximum  corresponding  with  a 
given  temperature  may  be  determined  from  the  diminution  of  pres- 
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sure.  Moreover,  when  the  maximum  is  reached,  the  pemitric  acid 
undergoes  periodical  retrogradation  and  re-formation  as  already  ob- 
served in  the  case  of  ozone  (this  vol.,  p.  688).  This  decomposition  of 
the  pemitric  acid  into  oxygen  aud  hyponitric  acid  also  causes  the 
decomposition  of  the  admixed  ozone,  even  at  pressures  above  100  mm., 
although  ozone  unmixed  with  pernitric  acid  does  not  undergo  retro- 
gradation  at  these  pressures.  This  result  is  probably  due  to  the 
development  of  heat  accompanying  the  decomposition  of  the  pemitric 
acid.  At  ordinary  pressures  in  presence  of  certain  proportions  of 
hyponitric  acid,  the  ozone  and  pemitric  acid  are  not  re-formed,  but 
under  low  pressures  they  are  again  produced.  The  amount  of  per- 
nitric acid  formed  depends  more  on  the  temperature  than  on  the  rela- 
tive proportions  of  oxygen  and  nitrogen  ;  and  to  obtain  a  good  yield 
the  operation  should  be  conducted  at  a  low  temperature.  The  maxi- 
mum quantity  produced  at  15°  under  a  pressure  of  600  mm.  is  about 
30  per  cent,  by  weight.  The  formation  and  decomposition  of  the 
pernitric  acid  may  be  traced  with  the  aid  of  the  spectroscope. 

C.  H.  B. 

Formation  of  Hydrogen  Sulphide  from  Sulphur  and  Water. 
By  J.  BoEHM  {Monatsh.  Chem.,  3,  224 — 227). — The  author,  after 
referring  to  observations  made  by  himself  and  others  on  the  formation 
of  liydrogen  sulphide  by  the  action  of  water  on  vulcanised  caoutchouc 
and  other  organic  substances  containing  sulphur,  proceeds  to  examine 
the  conditions  most  favourable  to  the  formation  of  this  gas  by  the 
action  of  water  on  free  sulphur. 

When  flowers  of  sulphur  are  kneaded  in  ordinary  water,  the  float- 
ing portions  removed,  and  the  immersed  portions  left  in  an  open  vessel 
covered  with  only  a  small  quantity  of  water,  sulphuric  acid  is  pro- 
duced, whereas  if  the  flowers  of  sulphur  are  kept  in  spring-water, 
and  the  air  is  excluded,  hydrogen  sulphide  is  formed  after  a  short  time. 
Flowere  of  sulphur  which  have  been  kept  for  a  month  or  longer  in 
well-water,  daily  changed,  immediately  produce  hydrogen  sulphide, 
and,  after  a  few  days,  the  water,  if  its  volume  does  not  greatly  exceed 
that  of  the  flowers  of  sulphur,  gives  with  potassic  lead-solution  a  black 
precipitate,  and  with  barium  chloride  a  moderate  turbidity.  In  sealed 
tubes,  with  tiowere  of  sulphur  not  very  well  adapted  for  the  produc- 
tion of  hydrogen  sulphide,  the  formation  of  the  gas  is  permanently 
hindered  by  the  presence  of  air,  even  in  small  quantity.  The  same 
effect  is  produced  by  any  acid  or  by  phenol ;  carbon  bisulphide  pre- 
vents the  action  only  when  the  flowers  of  sulphur  have  been  well 
mixed  with  a  few  drops  of  it.  Flowers  of  sulphur  thus  treated,  and 
then  freed  from  the  admixed  substance,  also  those  which  have  been 
boiled  or  frozen  for  some  days,  do  not  recover  the  power  of  imme- 
diately producing  hydrogen  sulphide  till  they  have  been  digested  for 
some  time  in  spring-water,  daily  renewed. 

In  distilled  water,  no  hydrogen  sulphide  is  evolved,  and  even  flowers 
of  sulphur  highly  capable  of  generating  this  gas,  lose  the  power  of 
immediately  producing  it,  even  in  spring-water,  if  they  have  been 
washed  with  pure  Avator  and  kept  for  some  time.  In  distilled  water 
mixed  with  a  little  chalk,  much  less  hydrogen  sulphide  is  formed  than 
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under  similar  conditions  in  spring- water,  and  a  lai'ge  quantity  of  chalk 
prevents  the  formation  of  the  gas,  even  under  circumstances  other- 
wise favourable.  The  same  is  true  in  a  still  higher  degree  for  gypsum, 
and  for  a  considerable  quantity  of  charcoal-powder  freed  from  air  by 
boiling.  In  the  latter  case  the  liquid,  which  in  most  cases  is  faintly 
alkaline,  is  strongly  clonded  by  barium  chloride. 

Hydrogen  sulphide  is  also  formed  on  boiling  sulphur  in  water. 
Well-water  thus  treated  becomes  blue-green,  and  this  colour  is  pro- 
duced in  like  manner  in  distilled  water  after  addition  of  chalk.  After 
gradual  decomposition  of  the  carbonate,  whereby  thiosulphate  is 
formed,  also  on  cooling,  the  liquid  becomes  yellowish  or  colourless. 
When  sulphur  is  boiled  with  water  in  a  flask  fitted  with  an  upright 
tube,  the  sides  of  the  flask  become  coated  with  crystalline  sulphur, 
and  hydrogen  sulphide  is  given  off".  The  decomposition  of  this  com- 
pound, with  separation  of  crystalline  sulphur,  is  effected,  as  is  well 
known,  only  by  sulphurous  acid,  according  to  the  equation  2H2S  + 
SO2  =  2H2O  +  3S,  which  on  the  other  hand  doubtless  represents  the 
formation  of  the  hydrogen  sulphide.  In  acidulated  water,  no  hydro- 
gen sulphide  is  formed.  In  sealed  tubes  containing  air,  also,  no 
hydrogen  sulphide  is  produced  from  non-floating  flowers  of  sulphur, 
even  after  prolonged  boiling;  but  if  they  also  contain  chalk,  the  gas 
appears  after  the  oxygen  of  the  air  has  been  consumed  in  the  forma- 
tion of  sulphate. 

Carbolic  acid  does  not  prevent  the  formation  of  hydrogen  sulphide 
in  boiling  water,  which  takes  place,  although  in  comparatively  small 
quantity,  at  a  temperature  of  160°  or  upwards,  even  in  tubes  contain- 
ing air,  and  in  acid  liquids. 

The  quantity  of  hydrogen  sulphide  formed,  either  at  ordinary  or  at 
higher  temperatures,  not  only  from  sulphur  and  water,  but  also  from 
livers  of  sulphur,  is  limited,  the  presence  of  a  certain  quantity  of  this 
gas  putting  a  stop  to  its  further  evolution. 

When  flowers  of  sulphur,  in  a  condition  well  adapted  for  the  forma- 
tion of  hydrogen  sulphide,  are  kept  for  some  time  in  spring-water 
saturated  with  the  same  gas,  they  lose  the  power  of  inducing  its 
immediate  formation  at  ordinary  temperatures. 

The  lower  sulphides  of  the  alkali-metals  and  alkaline  earth-metals 
yield  hydrogen  sulphide  only  at  boiling  heat.  With  pyrites,  galena,  and 
zinc-blende,  this  takes  place  when  they  are  heated  with  water  for  some 
time  in  the  form  of  fine  powder  at  150 — 200°,  the  liquid  then  becom- 
ing alkaline,  and  giving  a  strong  turbidity  with  barium  chloride.  Out 
of  four  tubes  freed  from  air  by  boiling  and  containing  galena,  two, 
after  ten  days'  heating,  were  found  to  contain  a  red  powder 
(?  minium). 

Hydrogen  sulphide  is  known  to  be  formed  when  hydrogen  gas  is 
passed  into  boiling  sulphur.  The  same  result  is  likewise  obtained 
when  floating  flowers  of  sulphur  are  boiled  with  distilled  water  in  an 
atmosphere  of  hydrogen.  On  opening  the  tubes  under  mercury,  a 
considerable  contraction  of  the  still  unaltered  gas  takes  place,  which 
is  not  the  case  in  a  similar  experiment  with  flowers  of  sulphur 
and  ordinary  water.  In  this  case,  the  gas  required  to  put  a  limit 
to    the    process   is   produced  by  decomposition   of  the   water.      The 
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contraction  is  a  consequence  of  the  absorption  of  the  gas  formed  at 
the  expense  of  the  hydrogen.  H.  W. 

Behaviour  of  Iodine  with  Sulphuric  Anhydride  and  with 
the  Hydrates  of  Sulphuric  Acid.  I3y  11.  Wkbeu  (/.  pr.  Ckem.  [2], 
25,  224— 231).— Bussy  {Annalen  [2],  26,  419)  states  that  iodine  and 
sulphuric  anhydride  combine  and  form  a  blue-green  liquid.  Wach 
(Schweigf^,  Journ.  Phys.  Chem.,  50,  37)  describes  three  different  com- 
pounds of  iodine  and  sulphuric  anhydride,  one  (brown)  containing 
the  most  iodine  ;  one  (green)  containing  the  least,  and  an  intermediate 
one  of  a  blue  colour.  On  heating  the  blue  variety,  it  is  converted 
into  the  brown  with  lo.ss  of  anhydride.  Fischer  (Poijfj.  Ann.,  16,  121) 
suggests  that  of  these  three  only  the  brown  one  is  stable,  and  the  blue 
aucl  the  green  compounds  have  simply  an  ephemeral  exi.stence. 

The  author  treats  pure  dry  iodine  with  excess  of  pure  liquid  sul- 
phuric anhydride.  The  experiment  is  conducted  in  a  V-tube,  the  end 
being  sealed  up  after  the  introduction  of  the  (weighed)  iodine.  Com- 
binaiion  takes  place  with  slight  development  of  heat ;  a  dark  green- 
brown  viscid  liquid  is  formed  which  sinks  below  the  unattacked 
anhydride  (which  is  quite  colourless  if  no  moisture  is  present ;  if,  on 
the  other  hand,  sumo  trace  of  water  is  present,  the  mixture  is  either 
blue  or  green)  ;  no  more  anhydride  is  now  taken  up,  even  if  the  tube 
is  heated  to  the  boiling  point  of  the  anhydride.  Most  of  the  excess 
of  anhydride  can  be  poured  off,  and  the  rest  is  distilled  off  by  care- 
fully warming.  The  product  is  not  miscible  with  sulphuric  anhydride  ; 
it,  however,  takes  up  iodine.  It  fumes  on  exposure  to  the  air;  crys- 
tallises, but  not  so  readily  as  ordinary  anhydride,  and,  on  warming, 
fuses  again  easily.  When  heated  to  the  boiling  point  of  sulphuric 
anhydride,  it  parts  with  some  of  the  latter.  From  a  quantitative  ex- 
periment and  several  estimations  of  iodine  in  this  body,  it  is  shown  to 
contain  lo.GSOs.  When  the  substance  is  digested  at  95 — 100°  for  an 
hour,  a  body,  I?,2S03,  is  formed.  At  ordinary  temperatures,  it  is  thick 
and  viscid,  but  on  warming  it  becomes  mobile.  It  is  of  a  brown  colour, 
and  only  transparent  in  thin  layers.  It  fumes  in  the  air,  and  is  de- 
composed by  water  with  violence,  iodine  separating  out,  and  sulphuric 
acid  going  into  solution.  No  iodine  is  evolved  on  heating  to  100°.  If 
this  substance  is  heated  at  170 — 17o°  for  one  hour  it  loses  anhydride, 
and  the  compound  I2,S03  is  obtained.  This  is  solid  at  ordinary  tem- 
peratures and  resembles  iodine  in  appeai-ance.  It  is  decomposed  by 
water,  but  not  so  violently  as  the  other  compounds.  At  160 — 170°  it 
is  slightly  volatile,  and  at  higher  temperatures  it  distils  with  partial 
decomposition.  The  author  suggests  that  this  compound  is  too  stable 
to  be  a  mere  solution  of  iodine.  Neither  of  these  substances  answers 
to  those  described  by  Wach  or  Fischer,  which  are  really  hydrated 
bodies. 

Iodine  dissolves  in  sulphuric  anhydride  containing  only  a  very  little 
hydrate  with  a  blue  colour,  and  the  product  can  be  crystallised.  With 
acid  containing  less  than  94" 68  per  cent.  SO3,  an  emerald-green  crys- 
talline product  is  obtained  soluble  in  the  acid.  The  purity  of  the 
colour  diminishes  as  the  acid  is  diluted,  and  a  brown  colour  is  pro- 
duced with   91*40  per  cent.   acid.     Ordinary   fuming  sulphuric  acid 
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dissolves  iodine  with  brown  colour,  and,  provided  there  is  not  too 
much  iodine  present  the  solution  will  turn  green  when  heated.  Iodine 
is  only  slightly  taken  up  by  ordinary  sulphuric  acid.  By  adding  iodine 
to  the  blue  or  green  varieties,  they  ultimately  become  brown.  An 
analysis  of  the  blue  body  points  to  the  composition  2(4S03,H20),l2, 
probably  6S0a,Tj  +  2(SO4H0.  D.  A.  L. 

Behaviour  of  Tellurium  with  Sulphuric  Anhydride  and  with 
Sulphuric  Acid.  By  R.  Weber  (/.  ]>r.  Chem.,  25,  218—2.31).— 
Miiller  and  Reiohenstein  observed  that  tellurium  dissolved  in  concen- 
trated sulphuric  acid  with  an  amethyst-red  coloration.  Klaproth 
showed  further,  that  this  coloration  disappeat*ed  on  warming,  with 
formation  of  a  white  oxidised  precipitate,  and  on  diluting  the  acid 
finely  divided  tellurium  separated.  Magnus  suggested  that  the  tellu- 
rium was  simply  dissolved  by  the  acid  in  the  same  way  as  sulphur  is, 
and  that  oxidation  did  not  take  place  until  the  liquid  became  de- 
colorised, as  for  example  by  standing  in  moist  air,  when  tellurous  acid 
is  formed.  Fischer,  on  the  other  hand,  supposes  that  oxidation  does 
take  place,  and  that  the  product  dissolves  in  the  acid,  and  is  decom- 
posed on  diluting  with  water.  All  the  tellurium,,  however,  is  not 
separated,  for  an  appreciable  amount  is  retained  as  oxide  by  the  dilute 
acid. 

Sulphuric  Anhydride  and  Tellurium. — Finely  powdered  tellurium  is 
added  in  small  quantities  at  a  time  to  perfectly  pure  sulphuric  anhy- 
dride (solidifying  at  148°),  the  temperature  being  kept  at  30 — 35"^ ; 
at  lower  temperatures  the  mass  solidifies,  at  higher  decomposes ;  at 
the  end  of  the  reaction  the  excess  of  anhj'dride  is  separated  from  the 
amethyst-red  viscid  product  by  pouring  off  and  pressing  with  a  glass 
rod.  It  is  very  unstable  and  decomposes  at  ordinary  temperatures,  even 
in  sealed  tubes,  tellurium  separating  with  evolution  of  sulphurous  acid. 
When  ib  is  heated  on  the  water-bath,  a  violent  evolution  of  sulphurous 
acid  takes  place,  and  a  grey  residue  of  tellurium  and  tellurous  acid 
remains  behind.  Similar  products  are  formed  when  it  is  decomposed 
by  moisture.  It  is  not  soluble  in  sulphuric  anhydride,  but  is  mechani- 
cally miscible  with  an  excess,  and  dissolves  in  Nordhauseu  and  con- 
centrated sulphuric  acid  with  the  characteristic  amethyst-red  colour. 
The  results  of  analysis  led  to  the  formula  TeSOs.  It  is  analogous  to  the 
sulphur  and  selenium  compounds,  S2O3  and  SeSOs,  already  described 
by  the  author,  and  hence  completes  the  series  of  compounds  which  the 
sulphur-group  of  elements  form  with  sulphuric  anhydride.  All  three 
dissolve  in  very  concentrated  sulphuric  acid  rich  in  sulphuric  anhy- 
dride, the  sulphur  compound  with  a  lapis-lazuli  blue,  the  selenium 
compound  with  an  emerald-green,  and  the  tellurium  with  an  amethyst- 
red  coloration. 

When  isolated  they  are  all  very  unstable ;  their  order  of  stability  is 
— selenium  compound  the  most,  tellurium  compound  the  next,  and 
sulphur  compound  the  least. 

With  ordinary  concentrated  sulphuric  acid,  the  blue  colour  of  the 
S2SO3  solution  changes  to  yellow-brown,  whilst  the  TeSOs  and  SeSOs 
red  and  green  are  unaltered.  The  green  colour  is,  however,  destroyed 
by  diluting  with  a  quantity  of  water  equal  to  half  that  already  con- 
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tained  in  the  acid ;  and  the  red  solution  requires  dilution  with  a  balk 
of  water  equal  to  that  already  present  in  the  acid  before  the  colour 
disappears. 

The  red  coloration  observed  by  Muller  and  v.  Reichenstein,  and  the 
reactions,  &c.,  described  by  the  other  authors  above  referred  to,  are 
evidently  due  to  the  formation  of  the  body  TeSOa,  and  its  subsequent 
solution  or  decomposition.  D.  A.  L. 

Action  of  Hydrogen  Sulphide  on  Nickel  Sulphate  Solution. 
By  H.  BArnio.NV  {Compt.  rend.,  94,  1183— 1186).— When  hydrogen 
sulphide  is  piissed  into  a  neutral  solution  of  nickel  sulphate  at  ordi- 
nary temperatures,  about  90  per  cent,  of  the  nickel  is  thrown  down  as 
sulphide.  The  amount  precipitated  is  independent  of  the  concentra- 
tion of  the  solution,  and  of  the  degree  of  saturation  with  hydrogen  sul- 
phide, but  depends  on  the  duration  of  the  experiment.  The  precipi- 
tation is  also  affected  by  the  relative  quantity  of  acid  and  metal,  and 
the  addition  of  an  amount  of  free  sulphuric  acid  equal  to  one-fourth 
the  quantity  of  acid  in  the  salt  prevents  the  formation  of  nickel  sul- 
phide. 

In  the  case  of  zinc  sulphate,  the  precipitation  of  zinc  sulphide  is  a 
function  of  the  relative  acidity  of  the  solution,  and  not  of  the  relation 
between  the  weights  of  acid  and  metal.  By  sufficiently  diluting  the 
solution,  all  the  zinc  can  be  thrown  down  as  sulphide.         C.  H.  B. 

Hard  Bronze  of  the  Ancients.  By  E.  Reyer  (/.  pr.  Ghem.  [2]', 
25,  258 — 202). — After  some  remarks  as  to  the  method  probably  em- 
ployed by  the  ancients  in  making  bronze,  the  author  publishes  the 
following  analyses  by  Luwig  : — 

I.  Fragment  of  an  axe  from  Maiersdorf.  The  metal  is  thick,  tena- 
cious, bright  yellow.     Hardness  5. 

II.  Axe  from  Limburg.  It  is  reddish  golden-yellow,  solid  and  tena- 
cious, and  is  hardly  scratched  by  felspar. 

III.  Fragment  of  a  sword  from  Steier.  The  metal  is  reddish-yellow, 
solid  and  tenacious,  as  the  marks  of  cuts  show.  It  is  not  easily 
scratched  by  quartz. 

IV.  Chisel  from  Peschiera.  It  is  deep  yellow,  like  all  others  found 
in  the  same  locality,  and  laid  bare  by  water;  it  contains  a  trace  of 
cobalt.     Hardness  5. 

Neither  lead  nor  zinc  was  found  in  any  of  the  specimens. 

Cu.  Sn.  Ni.                  Fe.                    P. 

I.     87-25  1308  0-38  trace  0250 

II.     83-65  15-99  0-63  trace  ()054 

III.  85-05  14-38  trace  trace  0-106 

IV.  88-06  11-76  trace  trace  0-027 

D.  A.  L. 

Note. — In  the  various  specimens  of  ancient  bronze  examined  by  Flight  (this 
Journal,  41,  142  and  145)  lead  is  generally  present. 

Decomposition  of  Lead  Salts  by  Alkalis.  By  A.  Dittb 
(Compt.  rend.,  94,   1181 — 1182). — If  lead   chloride  is  suspended  in 
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•water,  and  solation  of  potassium  hydroxide  added  little  by  little  with 
continual  agitation,  the  alkalinity  disappears  up  to  a  certain  point,  at 
which  the  lead  chloride  is  converted  into  a  curdy  mass  of  white  trans- 
parent needles  of  the  composition  PbCl2,2PbO.  When  this  compound 
is  suspended  in  water,  and  potassium  hydroxide  added,  it  undergoes 
but  little  decomposition  until  the  degree  of  concentration  of  the 
alkaline  solution  reaches  a  certain  point,  when  the  oxychloride  is 
rapidly  converted  into  grey  anhydrous  oxide. 

If  lead  hydioxide  is  treated  with  potassium  chloride  at  ordinary  tem- 
peratures, the  liquid  becomes  alkaline,  lead  oxychloride  and  potassium 
hydroxide  being  formed.  This  change  goes  on  until  the  quantity 
of  alkali  present  reaches  a  certain  limit,  when  two  changes  become 
possible,  viz.,  the  decomposition  of  the  lead  oxychloride,  with  produc- 
tion of  potassium  chloride  and  lead  oxide,  and  the  conversion  of  the 
oxide  into  oxychloride  with  formation  of  potassium  hydroxide.  A 
condition  of  equilibrium  is  established  between  the  potassium  chlo- 
ride and  hydroxide  and  the  lead  oxychloride  and  oxide,  the  relative 
proportions  of  the  different  substances  varying  with  the  tempera- 
ture. The  lead  oxychloride  formed  in  this  way  is  slowly  coloured 
deep  brown  on  the  surface  when  exposed  to  the  action  of  light.  Potas- 
sium hydroxide  decomposes  the  brown  compound,  forming  lead  oxide. 

Lead  bromide  and  iodide  behave  in  a  similar  manner  with  alkalis. 
It  is  also  known  that  lead  nitrate  gives  with  ammonia  a  series  of  basic 
nitrates.  When  potassium  hydroxide  in  slight  excess  is  added  to  lead 
nitrate,  the  compound  N205,6PbO,  is  precipitated.  It  is  decomposed 
by  more  concentrated  solutions  of  the  alkali,  yielding  the  anhydrous 
oxide.  C.  H.  B. 

Reaction  of  Mercuric  Iodide  with  Sodium  Thiosulphate. 
By  J.  M.  Eder  and  G.  Ulm  {MonatsTi.  Chem.,  3,  197— 204).— I.  Mer- 
curie  iodide  dissolves  in  aqueous  sodium  thiosulphate,  forming  a  clear 
colourless  liquid,  which  contains  1  niol.  Hgl2  to  2  mol.  ^828203,  or 
1  pt.  by  weight  of  the  iodide  to  1'09  of  the  crystalline  thiosulphate. 

II.  On  leaving  a  cold  saturated  solution  of  the  two  salts  to  evapo- 
rate in  a  vacuum  over  sulphuric  acid,  sulphurous  oxide  is  given  ofE, 
and  a  yellow  precipitate  of  mercurous  iodide  is  formed,  which  quickly 
turns  green,  and  subsequently  becomes  mixed  with  sulphur  and  mer- 
curic sulphide.  On  evaporating  it  to  dryness,  mercuric  sulphide  and 
sodium  iodide  are  formed,  a  reaction  which  has  been  utilised  for 
analytical  purposes. 

III.  The  solution  is  not  clouded  by  ammonia,  ammonium  carbonate, 
potassium  hydroxide,,  potassium  ferrocyanide  or  ferricyanide,  but 
alcohol  added  to  the  concentrated  solution  throws  down  an  oily  preci- 
pitate consisting  of  sodio-mercuric  thiosulphate,  HgS203,2NaviS^03, 
contaminated  with  excess  of  the  sodium  salt,  whilst  sodium  thiosul- 
phate and  sodio-mercuric  iodide  remain  in  solution  : 

2Hgl2  +  4Na2S203  =  HgS203,2Na,S203  +  :Na,S,0^  +  Hgl2,2NaI. 

From  a  solution  of  mercuric  iodide  in  potassium  thiosulphate, 
alcohol  throws  down  silky  needles  of  the  potassio-mercuric  thiosul- 
phate described  by  Rammelsberg. 
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IV.  The  solution  of  mercuric  iodide  in  sodium  thiosulphate  decom- 
poses, with  or  without  contact  of  air,  in  a  few  weeks  at  ordinary 
temperatures,  in  a  few  hours  on  heating,  with  evolution  of  sulphurous 
oxide,  and  deposition  of  a  precipitate,  yellowish-red  if  formed  in  the 
dark,  blackish  in  the  light,  and  consisting  of  variable  quantities  of 
mercurous  iodide  (very  sensitive  to  light),  mercuric  sulphide,  and 
free  sulphur.  If  the  solution  contains  excess  of  sodium  thiosulphate, 
sulphurous  oxide  is  likewise  evolved,  and  a  cinnabar-red  precipitate  is 
formed,  which  contains  no  free  sulphur,  inasmuch  as  sulphur  is  soluble 
in  sodium  thiosulphate, 

V.  A  solution  of  potassio-mercuric  iodide,  Hgl2,2KI,  mixed  with 
sodium  thiosulphate  yields,  after  prolonged  heating  at  80°,  a  black 
bulky  precipitate  containing  1406  per  cent.  Hg2l2  and  67"99  HgS. 
The  black  colour  of  the  precipitate  is  due  to  decomposition  of  the 
mercurous  iodide  by  potassium  iodide,  which  takes  place  even  with- 
out the  presence  of  sodium  thiosulphate.  The  explanation  of  the 
process  is,  therefore,  that  the  potassio-mercuric  iodide  reacts  with  the 
thiosulphate  in  the  Siime  manner  as  mercuric  iodide- itself,  the  resulting 
mercurous  iodide  being  then  acted  upon  in  the  manner  above  mentioned. 

VI.  The  composition  of  the  blackish  and  yellow  precipitates  sepa- 
rated from  the  solution  of  mercuric  iodide  in  sodium  thiosulphate  in 
the  light  and  in  the  dark  respectively  (IV)  is  : — 

In  the  light.  In  the  dark. 

Mercuric  iodide 61'10  p.  c.  67'54  p.  c. 

Mercuric  sulphide ... .      24"19    „  27'44    ,, 

Free  sulphur 14-44    „  5-92    „ 

The  larger  proportion  of  free  sulphur  deposited  on  exposure  to 
light  is  due  to  the  fact  that  sodium  thiosulphate  is  itself  decomposed 
by  light,  with  separation  of  sulphur. 

VII.  A  dilute  solution  of  mercuric  iodide  in  sodium  thiosulphate 
acts  on  finely  divided  silver  (recently  precipitated  from  the  nitrate  by 
ferrous  sulphate),  turning  it  black,  and  forming  a  mixture  of  mer- 
curous and  argentic  iodides,  part  of  the  latter  being,  however,  dis- 
solved by  the  thiosulphate.  A  strong  solution  of  the  thiosulphate 
dissolves  out  all  the  silver  iodide  and  part  of  the  mercurous  iodide, 
leaving  a  dark-coloured  mercury-compound. 

VIII.  The  above-described  reactions  of  a  solution  of  mercuric 
iodide  in  sodium  thiosulphate  lead  to  the  inference  that  a  double  salt, 
Hgl2,2Na2S203,  is  formed,  analogous  to  K-essler's  Hg(CN)2,2Na2S03, 
a  view  which  is  in  accordance  with  the  solubility-determination  (I). 
On  the  other  hand,  it  might  be  supposed,  as  already  observed,  that  the 
double  thiosulphate,  HgS203,2Na2S203,  is  produced,  together  with 
Hgl2,2NaI,  separable  by  alcohol  (HI).  If,  however,  this  sodio-mer- 
curie  thiosulphate  were  contained  in  the  solution,  the  latter  could  not 
be  kept  unaltered  for  several  days;  for  the  double  salt  in  question 
decomposes  soon  after  its  formation,  with  separation  of  mercuric  sul- 
phide, and  consequently  the  precipitate  which  gradually  forms  could 
not  contain  mercurous  iodide,  inasmuch  as  a  solution  of  sodio- mercuric 
thiosulphate  mixed  with  potassium  iodide,  after  it  has  begun  to  decom- 
pose, does  not  yield  a  precipitate  containing  iodine. 

3^2 
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Moreover,  the  last-mentioned  double  salt  (which  is  stable  only  in 
alkaline  solution)  does  not  act  on  silver,  or  form  mercurous  oxide,  and 
consequently  a  mixture  of  sodio-mercuric  thiosulphate  and  sodio- 
mercuric  iodide  could  not  exhibit  the  reaction  described  in  IV,  The 
formation  of  a  double  salt  of  mercuric  iodide  with  sodium  thiosul- 
phate appears  therefore  to  be  demonstrated  by  the  preceding  reactions. 

H.  W. 

Some  Reactions  of  Stannous  Salts.  By  A.  Ditte  (Commit,  rend., 
94,  1114 — 1117). — Soluble  silver  salts  form  with  soluble  stannous 
salts,  characteristic,  highly- col  cured  precipitates,  the  composition  of 
which  varies  with  the  relative  proportions  of  the  reacting  bodies. 
When  silver  nitrate  is  added  to  an  excess  of  stannous  nitrate,  a  white 
precipitate  is  produced,  which  when  dry  forms  a  grey  powder  readily 
soluble  in  dilute  nitric  acid,  insoluble  in  ammonia,  but  turned  deep  red 
by  a  trace  of  this  reagent.  If  the  white  precipitate  is  left  in  the 
original  liquid,  it  becomes  red  after  some  time.  When  suspended  in 
a  large  quantity  of  water,  it  is  converted  into  a  deep  red  powder, 
which,  when  dried  in  a  vacuum,  is  insoluble  in  ammonia,  but  soluble 
in  dilute  nitric  acid.  This  red  compound  is  silver  metastannate, 
6Sn02,Ag20.  If  slowly  formed  in  the  original  liquid,  it  contains 
THjO,  if  formed  by  suspension  in  water,  SHaO.  Dried  at  80°,  it  has 
a  deep  blue-black  colour.  When  heated,  it  loses  water  and  detonates, 
with  development  of  heat  and  light.  This  detonation  is  transmitted 
along  a  train  of  the  compound,  as  in  the  case  of  gunpowder.  The 
anhydrous  metastannate  is  insoluble  in  dilute  acids,  but  warm  con- 
centrated nitric  acid  dissolves  out  silver,  leaving  metastannic  acid. 

When  the  stannous  salt  is  added  to  an  excess  of  silver  nitrate,  a 
white  precipitate  is  formed  which  rapidly  becomes  red,  and  eventually 
deep  red,  almost  black.  The  filtrate  is  colourless,  but  after  a  short 
time  deposits  the  same  precipitate.  Several  hours  are  required  for 
complete  precipitation.  The  dark  red  precipitate  is  well  washed  and 
dried  in  a  vacuum.  It  is  silver  stannate,  Sn02,Ag20  +  2H2O,  soluble  in 
dilute  nitric  acid,  but  insoluble  in  ammonia.  When  heated,  it  loses 
water  without  detonation  or  incandescence,  and  becomes  insoluble  in 
dilute  acids. 

When  very  dilute  stannous  nitrate  in  slight  excess  is  added  little  by 
little  to  silver  nitrate,  a  deep  reddish-purple  precipitate  is  deposited 
after  some  time.  This  dissolves  in  nitric  acid,  forming  a  clear  yellow 
solution,  and  also  in  ammonia,  forming  an  intensely  red  liquid.  When 
exposed  to  the  air,  the  dilute  ammoniacal  solution  is  completely  de- 
colorised after  some  time,  but  if  it  contains  a  moderate  quantity  of 
the  silver  salt,  it  deposits  on  evaporation  a  purple  precipitate  having 
all  the  properties  of  the  original  substance.  When  this  precipitate  is 
washed  and  dried,  either  in  a  vacuum  or  at  30°,  it  forms  small  friable 
masses  with  a  vitreous  fracture,  entirely  soluble  in  cold  dilute  ammonia. 
In  the  formation  of  this  compound,  5Sn02,Ag40.2(Sn02,Ag20) +WH2O, 
a  portion  of  the  stannous  salt  is  oxidised  to  stannic  acid,  and  a  portion 
of  the  silver  salt  is  reduced  to  suboxide.  The  compound  loses  water 
w  l;en  heated,  and  becomes  insoluble  in  ammonia. 

Platinum  chloride  aud  palladium  nitrate  behave  in  a  similar  manner. 
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Palladium  nitrate,  added  to  an  excess  of  stannous  salt,  forms  very  deep 
brown  palladium  metastannate,  5Sn02,PdO  +  4H2O,  insoluble  in  am- 
monia, but  soluble  in  hydrochloric  acid,  forming  a  deep  brown  solution, 
and  in  nitric  acid  forming  a  reddish-yellow  solution.  Platinum  chlo- 
ride under  similar  conditions,  forms  a  blood-red  metastannate, 
5Sn02,PtO  +  4H20,  insoluble  in  ammonia,  but  soluble  in  hydrochloric 
acid,  forming  a  beautiful  red  solution,  and  in  nitric  acid  forming 
a  yellowish  solution.  Both  these  compounds  when  heated  lose 
their  water  with  detonation  and  incandescence,  and  become  insoluble 
in  dilute  acids.  If  the  palladium  or  platinum  salt  is  in  excess,  highly 
coloured  stannates  soluble  in  dilute  acids,  are  formed.  When  heated, 
these  lose  their  water  without  deflagration,  and  becom3  insoluble  in 
dilute  acids. 

The  formation  of  these  highly  coloured  compounds  constitutes  a 
characteristic  and  delicate  reaction  for  stannous  salts.  In  not  very 
dilute  solutions,  silver  nitrate  in  excess  produces  a  red  precipitate ;  if 
the  solution  is  very  dilute,  e.g.,  0"001  gram  SnCU  per  litre,  a  red 
coloration  is  developed  after  some  time.  C.  H.  B. 

Action  of  Charcoal  on  a  Solution  of  Gold  Chloride.  By  G.  A. 

KoNu;  {Chem.  News,  45,  215). — When  purified  charcoal  is  boiled  with 
gold  chloride,  the  gold  is  deposited  in  the  metallic  state  on  the  char- 
coal, and  carbonic  anhydride  is  formed.  Lamp-black  has  a  similar 
action,  but  apparently  less  energetic.  This  action  is  probably  both 
chemical  and  physical,  the  latter  depending  on  the  surface  and  capillary 
attraction  of  the  charcoal,  as  lamp-black  does  not  act  physically.  The 
chemical  action  depends  on  a  combustion  of  carbon  into  carbonic 
anhydride.  E.  W.  P. 

Oxidation  of  Titanic  Acid.  By  A.  Piccini  (Gazzetta,  1882,  151 
— 154). — Tlie  yellow  coloration  of  titanic  acid  solutions  by  hydrogen 
dioxide  was  observed  by  Schonn  in  1S73,  and  by  Heppe  in  1875.  To 
study  this  reaction  more  completely,  the  author  added  barium  dioxide 
to  a  cooled  solution  of  titanic  acid  in  sulphuric  acid  till  a  drop  of  the 
liquid  tested  with  Barreswill's  reagent,  showed  the  presence  of 
hydrogen  dioxide.  The  filtered  liquid  treated  with  excess  of  ammonia 
gave  a  bulky  flocculent  precipitate,  forming  a  light  yellow  powder 
when  washed  and  dried,  and  this  when  heated  in  the  vacuum  of  a 
Sprengel  pump  yielded  water  and  free  oxygen.  Dilute  hydrochloric 
acid  dissolves  it,  forming  a  reddish-yellow  liquid,  with  slight  evolution 
of  chlorine.  Potassium  fluoride  added  to  this  liquid  throws  down 
white  potassium  fluotitanate,  leaving  hydrogen  dioxide  in  solution. 
The  dry  powder  dissolves  slowly  in  cold  dilute  sulphuric  acid,  without 
apparent  evolution  of  gas,  and  the  solution  evaporated  over  sulphuric 
acid  in  a  vacuum,  leaves  a  syrup  which  after  a  few  weeks  becomes 
colourless,  gives  off  gas,  and  deposits  a  white  flocculent  substance. 
Quantitative  experiments  showed  that  this  decomposition  yields  4  parts 
oxygen  to  100  of  Ti02 ;  and  this  result  was  confirmed  by  treating  the 
yellow  powder  with  excess  of  ammonio- ferrous  sulphate,  which  de- 
colorises ]t,  and  determining  the  excess  of  the  reagent  with  permangan- 
ate.    The  author  is  continuing  his  experiments.  H.  W. 
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Mineralogical   Chemistry. 


Use  of  Electromagnets  for  the  Mechanical  Separation  of 
Minerals.  By  L.  Pebal  (Monatsh.  Chem.,  3,  222— 223).— This  is  a 
criticism  of  Doelter's  recent  paper  on  the  same  subject  (p.  656  of  this 
volume),  in  which  the  author  points  out  that  the  use  of  an  electro- 
magnet  for  separating  the  constituents  of  rocks  was  suggested  by 
himself  ten  years  ago  {Mittheil.  des  naturw.  Veremes  fiir  Steiermark, 
1872,  S.  73).  He  also  objects  to  Doelter's  method  of  rubbing  the 
pole  of  the  electromagnet  in  the  dry  mineral  powder,  inasmuch  as 
considerable  quantities  of  diamagnetic  particles  then  adhere  to  those 
which  are  attracted  by  the  magnet,  and  cannot  easily  be  separated. 
His  own  method  is  to  move  the  electromagnet  about  in  water  in 
•which  the  finely  pulverised  mineral  mixture  is  suspended,  and  after- 
wards transfer  it  with  the  adhering  particles  to  another  vessel  of 
water,  the  current  being  then  interrupted.  After  the  adhering  mag- 
netic particles  have  separated  themselves  from  the  magnet  and  fallen 
to  the  bottom  of  the  vessel,  the  same  course  of  operations  is  repeated, 
in  order  to  ensure  as  far  as  possible  the  separation  of  the  magnetic 
from  non-magnetic  particles. 

With  regard  to  Doelter's  determinations  of  the  relative  force  with 
■which  different  minerals  are  attracted  by  the  magnet,  Pebal  points 
out  that,  besides  the  more  recent  investigations  of  E.  Becquerel  and 
G.  Wiedermann,  Pliicker,  in  1848,  published  measurements  of  the 
relative  intensities  of  the  magnetism  and  diamagnetism  of  numerous 
liquid  and  solid  bodies,  including  several  minerals,  made  by  a  method 
at  once  simple  and  well  adapted  to  the  purpose  (Po^^.  Ann.,  74, 
311 ;  Jahresb.f.  Chemie,  1874,  48,  249—261).  H.  W. 

Crystallised  Paraffin  in  Geodes  in  a  Basaltic  Lava.  By  0. 
SiLVESTEi  (Gazzetta,  12,  9 — 11). — In  a  part  of  the  basaltic  lava  at 
Paterno,  in  the  neighbourhood  of  Etna,  small  geodes  occur  about  1  cm. 
in  diameter,  filled  with  solid  crystallised  paraffin.  It  is  in  the  form  of 
large  yellowish-white  pellucid  plates  of  waxy  appearance,  melting  at 
56°,  and  volatile  about  300°.  It  is  insoluble  in  water,  almost  insoluble 
in  cold,  but  soluble  in  boiling  alcohol,  and  very  soluble  in  ether.  It 
was  from  this  same  lava  that  the  author  formerly  extracted  a  paraffin 
oil,  from  which  a  solid  paraffin  was  separated  (this  Journal,  1877,  1, 
704).  C.  E.  G. 

Chemical  Nature  of  Liquid  Inclosures  found  in  Crystals  of 
Native  Sulphur.  By  O.  Silvestbi  (Gazzetta,  12,  7 — 9). — Some 
crystals  of  sulphur  from  the  Solfara,  called  "  Pozzo  in  Val  Guar- 
nera,"  in  the  Province  of  Catania,  Sicily,  were  found  to  contain  in- 
closures of  a  colourless  transparent  liquid.  These  crystals  are  flat 
laminae,  and  between  the  several  laminae  of  the  crystalline  mass  a 
liquid  can  be  seen,  as  also  gaseous  bubbles  ;  and  if  a  fragment  of  one 
of  these  laminae  be  observed  under  the  microscope,  it  will  be  seen  to 
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be  traversed  by  nnraerous  tubular  cavities  likewise  filled  witb  liquid. 
This  liquid  was  carefully  examined  and  fonnd  to  be  an  aqueous  solu- 
tion containing  0'1033  per  cent,  of  saline  matter.  The  percentage 
composition  of  the  saline  mass  left  on  evaporation  was  found  to  be 
63"527  of  sodium  chloride,  with  a  trace  of  potassium  chloride,  45*  131 
of  sodium  suljjhate,  and  l*3-t2  ^of  calcium  chloride,  with  traces  of 
barium  and  strontium  chlorides.  C.  E.  G. 

Polychroic  Nuclei  of  Black  Mica.  By  A.  M.  Levy  (Compt.  rend., 
94,  IIDG — 1198). — The  black  mica  examined  occurs  abundantly  at 
Lativelet  (Sa^ne  et  Loire)  in  a  rock  which  traverses  the  great  mass 
of  granite  forming  the  mountains  of  Mont-Jeu.  The  plates  of  mica 
are  sometimes  4  mm.  in  diameter,  and  are  mixed  with  a  considerable 
quantity  of  apatite  in  greenish  or  rose-coloured  grains.  They  also 
contain  minute  crystals  of  zircon,  about  0*03  mm.  in  diameter.  Round 
these  crystals  of  zircon  are  developed  polychroic  aureoles,  which  vary 
from  pale  yellow  to  opaque  black.  The  breadth  of  these  aureoles  is 
often  double  that  of  the  zircon  crystal,  and  their  optical  properties 
and  direction  of  maximum  absorption  are  the  same  as  those  of  the 
surrounding  mica.  The  aureoles  are  unaltered  at  300°,  and  they  re- 
main visible  so  long  as  the  mica  remains  transparent.  The  nuclei 
resist  the  action  of  hydrochloric  acid  as  long  as  the  surrounding  plates 
of  mica,  from  which  it  would  appear  that  they  owe  their  origin  to  a 
concentration  or  modification  of  the  ferruginous  pigment  of  the  black 
mica,  and  are  not  due  to  the  presence  of  any  orgjinic  colouring 
matter.  The  aureoles  are  also  developed,  although  with  very  feeble 
intensity,  round  the  grains  of  apatite.  C.  H.  B. 

Chemical  Researches  on  the  Calcareous  Rocks  of  the  Pro- 
vince of  Salerno.  By  L.  Ricciabdi  {Gazzetta,  1882,  133 — 147). — 
The  mountains  of  this  province  are  formed  of  Apennine  limestone, 
mostly  stratified  horizontally,  but  occasionally  with  slight  inclination, 
as  in  the  group  between  Angri  and  Amalfi.  This  rock  is  a  mag- 
nesian  limestone,  mostly  compact  crystalline,  sometimes  amorphous. 
Fracture  scaly,  or  not  unfrequently  conchoidal.  Colour  very  variable, 
from  white  to  blackish-grey.  The  rock  is  often  veined,  and  in  many 
parts  rich  in  geodes  lined  with  crystals  of  calcite.  It  is  fetid  in  some 
parts,  and  almost  invai'iably  contains  bituminous  matter.  It  takes  a 
high  polish,  and  is  much  used  for  building ;  also  for  lime-burning. 
Almost  all  the  varieties  dissolve  in  cold  dilute  nitric  acid,  and  all 
with  aid  of  heat,  leaving  only  small  residues  of  carbonaceous  matter. 
The  solutions  exhibit  traces  of  chlorine,  sulphuric  acid  and  iron. 

1.  Amalfi.  Capo  d'Orso.  Ashy-white,  very  compact;  crystalline. 
Fracture  conchoidal. — 2.  Amalfi.  Near  the  town,  the  rock  is  of  a  dirty 
white  colour  and  veined ;  slightly  bituminous ;  fracture  conchoidal. 
Becomes  perfectly  white  on  calcination. — 3.  Amalfi.  Torre.  Ashy- 
white  ;  cryptocrystalline,  spotted  with  yellow ;  fracture  conchoidal. 
Contains  geodes  lined  with  calcite  crystals. — 4.  Greyish,  spotted  with 
yellow  ;  slightly  bituminous,  with  white  veins  ;  rich  in  geodes  lined 
with  calcite.  Cryptocrystalline,  with  conchoidal  fracture. — 5.  Atrani. 
Torre    Caruso.    Light    grey,    cryptocrystalline,    schistose,    with   scaly 
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fracture,  slightly  bitnminous. — 6.  Atrani.  Minori.  On  the  Monicone 
Pass  the  rock  is  dark  grey,  compact,  with  concho'idal  fractare ;  bitn- 
minous ;  ashy-white  on  calcination. — 7.  Rovello.  Torre  del  Garosello. 
Schisto-calcareous,  slightly  bituminous,  blackish-grey.  Fracture  scaly. 
Cold  nitric  acid  dissolves  it  partially,  leaving  a  residue  consisting  for 
the  most  part  of  carbonaceous  matter,  with  a  small  quantity  of  argil- 
laceous substance. — 8.  Maiori.  Ahazia.  Compact,  cryptocrystalline, 
■with  conchoidal  fracture ;  colour  ash-grey.  9.  Maiori.  BeUagaia.  A 
mixture  of  dark  grey  limestone  with  shining  crystals  of  calcite. — 
10.  Maiori.  Salicerchia.  Dark  grey,  cryptocrystalline,  compact,  with 
conchoidal  fracture. — 11.  Maiori.  In  the  Nuciata  district  the  lime- 
stone is  compact,  amorphous,  with  crystalline  fracture,  and  dark-grey 
colour. — 12.  GuARDioLA'  (towards  Maiori).  At  Vera  Rossa  the  com- 
pact limestone  is  light  grey,  veined,  rich  in  geodes  lined  with  calcite 
crystals  having  red  spots.  Fracture  scaly.  Structure  cryptocrystal- 
line.— 13.  Camaverde  (towards  Maiori).  Dark  grey;  rich  in  geodes 
and  veins  of  calcite ;  cryptocrystalline,  with  conchoidal  fracture ; 
slightly  bituminous.  Dissolves  in  hot  nitric  acid,  leaving  a  small 
quantity  of  bituminous  substance. — 14.  Erchia.  Ponte.  Cryptocrystal- 
line, compact,  with  scaly  fracture,  containing  in  some  parts  geodes 
lined  with  minute  crystals  of  calcite. — 15.  Cetara.  In  some  parts 
dark  grey,  with  yellowish  spots  ;  cryptocrystalline,  veined  with  geodes 
mostly  large,  lined  with  calcite  crystals ;  in  other  parts,  ashy- white 
and  crystalline.  Both  varieties  have  a  scaly  fracture,  and  dissolve  in 
hot  dilute  nitric  acid,  leaving  in  suspension  insoluble  portions  mixed 
with  carbonaceous  matter. — 16.  Fuonte.  Ashy-white  mixture  of  amor- 
phous and  cryptocrystalline  limestone.  Compact,  with  conchoidal 
fracture;  contains  geodes  lined  with  minute  calcite  crystals. — 
17.  Raiti  Vietri.  Fontana  a  Lemite.  Dark  or  light  grey,  amorphous, 
schistose,  or  compact  crystalline,  bituminous,  with  scaly  fracture. 
The  dark  grey  variety  dissolves  in  cold  dilute  nitric  acid,  leaving  a 
gummy  residue ;  the  light  grey  variety  dissolves  slowly  in  the  cold, 
completely  when  heated ;  both  solutions  exhibit  traces  of  iron  chlo- 
rides and  sulphates. — 18.  Vietri-sul  Mare.  Along  the  coast  of  this 
district,  on  the  left,  there  is  a  large  deposit  of  travertine,  while  on  the 
right,  the  rock  is  calcareous  and  schistose,  of  dark  grey  colour,  bitu- 
minous, with  scaly  fracture. — 19.  Cava  dbi  Terreni.  Monte  Fertuso. 
This  mountain,  like  the  rest,  is  composed  of  horizontal  layers  of  cal- 
careous rock  varying  in  colour  from  white  to  dark  grey.  Three 
varieties  are  distinguished :  a,  light ;  b,  striped  ;  c,  dark. — 23.  Monte 
Sant'  Angelo.  Composed  for  the  most  part  of  dark  grey  limestone, 
(a)  nearly  amorphous,  with  conchoidal  fracture.  On  the  same  mountain, 
however,  there  occurs  another  rock  (6)  of  ash- white  colour,  crypto- 
crystalline, with  conchoidal  fracture. — 21.  Monte  Caprile.  Ashy- 
white,  cryptocrystalline  with  conchoidal  fracture. — 22.  Monte  Cerreto. 
This  is  the  highest  of  the  chain,  1313  meters  above  sea-level.  The 
predominant  limestone  has  a  dark  grey  colour  and  scaly  fracture,  and 
is  slightly  bituminous. 

The  paper  concludes  with  a  survey  of  various  theories  which  have 
been  proposed  respecting  the  formation  of  dolomites,  the  author  in- 
clining to  the  opinion  that  they  have  been  deposited  at  the  bottom  of 
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the  sea,  and  subsequently  elevated.     Their  density  increases  with  the 
proportion  of  magnesium  carbonate,  H.  W. 

Chemical  Composition  of  Vesuvian  Pumices  collected  on 
Monte  Sant'Angelo.  By  L.  Ricciardi  (Gazzetta,  1882,  130—132). 
— The  Apennine  limestones  of  the  chain  of  mountains  of  which 
Monte  Sant'  Angelo  forms  a  part,  are  strewn  with  vesuvian  pumice, 
both  on  the  side  facing  the  volcano  and  on  the  opposite  side.  The 
parts  on  which  they  occur  are  clothed  with  a  luxuriant  vegetation, 
while  the  other  parts  are  barren. 

The  pumices  exhibit  the  usual  porous  character,  and  float  on  water. 
The  ground-mass  is  amorphous,  of  greenish-yellow  colour,  and  rich  in 
fragments  of  leucite  and  augite,  sometimes  in  well-defined  crystals 
several  millimeters  long,  with  traces  of  mica  and  pyrites. 

The  composition  of  these  minerals  is  as  follows : — 


SiOj.       AI2O3.        FeO.        CaO.       MgO.       K.,0.      Nap. 
Augite      50-43       4-03       21-34     12-87     11-21       —        —     =  99*88 
Leucite     55-37     24-02         _  _  _       2052     trace  =  99-01 

Sp.  gr.  at  20" :  of  the  augite,  3-42  :  of  the  leucite,  2-48. 

The  pumice,  even  when  reduced  to  very  fine  powder,  is  not  attracted 
by  the  magnet,  but  when  calcined  it  solidifies  to  a  brick-red  compact 
mass,  slightly  attracted  by  the  magnet,  losing  at  the  same  time  about 
335  per  cent,  of  its  weight,  which  may  be  regarded  as  water  of  hydra- 
tion. The  moistened  powder  turns  red  litmus-paper  blue.  The 
pumice  is  completely  decomposed  by  sulphuric  and  nitric  acid,  par- 
tially by  hydrochloric  acid,  with  evolution  of  hydrogen  sulphide,  a  fact 
which  corroborates  the  presence  of  pyrites.  The  composition  of  the 
pumice,  as  determined  by  the  mean  of  three  analyses,  is  the  follow- 
ing:— 


SiOj 52-26 

P,05 0  94 

Sba    0-22 

CI 0-42 

Al.Oa 16-99 

Fe^Oa 2-13 

FeO  5-22 


CaO 6-64 

MgO 1-86 

NaoO 1-63 

K26 8-83 

Loss  by  ignition 3-33 


100-47 


Sp.  gr.  =  1-218  at  20°. 

The  occurrence  of  this  volcanic  material  in  a  district  whose  moun- 
tains are  wholly  composed  of  magnesium  limestone  rock,  explains  the 
fact  that  tobacco  and  acid  fruits  flourish  in  all  the  alluvial  soils 
between  Scafati  and  Cava  dei  Terreni.  Acid  fruits  form  indeed  one 
of  the  chief  articles  of  exportation  from  the  coast  of  Amalfi. 

H.  W. 

T-wo  Japanese  Meteorites.  By  E.  Divers  (Chem.  News,  45, 
206). — These  meteorites,  which  fell  in  Japan  about  150  years  ago,  are 
irregular  quadratic  pyramids,  and  evidently  fragments.  Faintly 
marked  thin  ridges  and  streaks  are  to  be  seen  on  both  sides  ;  the 


ORGANIC  CHEmSTRY.  815 

edges  and  faces  are  rounded  o£E,  and  are  covered  with  the  usual  thin 
black  coating.  The  interior  is  light  grey  in  colour,  earthy,  porous,  soft, 
and  interspersed  with  particles  of  metallic  iron  and  its  sulphide.  The 
black  coating  yields  sulphuretted  hydrogen  when  treated  with  hydro- 
chloric acid.  The  weight  of  the  larger  fragment  is  5'6  kilos.,  that 
of  the  lesser  46  kilos.,  and  they  have  a  sp.  gr.  3-62. 

Composition. 

Ye.       Ni,  &c.        Mn.        Sn,  &c.       FeS.      FeCr304.   P,Oj.        SiOj.         MgO. 
16-35       175       Ul8       015       5-91       0-61      034      3675       23-36 

FeO 
(as  silicate).      CaO.         Al.Pj.        NajO.         K,.0.         MnO.         NiO. 

8  64         1-94        1-89        0-97        0-16        051         030  =  99-01 

Mineralogicalhj  Arranged. — Nickel  iron,  17-43;  iron  sulphide,  5-91  ; 
silica,  soluble  in  HCl,  olivin,  3-2-89  (Si02  =  1310)  ;  silicates  insoluble 
in  acid,  43- 16  (SiOj  =  2430)  ;  iron  chromite,  061. 

These  meteorites  therefore  belong  to  that  class  which  contains  three- 
tenths  of  their  weight  of  iron  in  the  free  and  combined  states.  Com- 
paring the  analyses  with  those  of  meteorites  in  other  parts  of  the 
world,  their  compositions  are  found  to  be  very  similar. 

E.  W.  P. 


Organic    Chemistry. 


Tetranitro-ethylene  Bromide.  By  A.  Villiees  (Compt.  rend., 
94,  1122 — 1124). — Ethylene  bromide  is  mixed  in  a  retort  with  about 
an  equal  volume  of  fuming  nitric  acid,  and  the  mixture  heated,  when 
an  energetic  reaction  takes  place,  with  evolution  of  oxides  of  nitrogen, 
nitrosyl  bromide  and  bromine.  At  first,  the  ethylene  bromide  dissolves 
in  the  acid,  but  after  a  time  the  liquid  becomes  turbid,  and  separates 
into  two  layers.  At  this  point  the  reaction  tends  to  become  explo- 
sive, the  lamp  must  be  withdrawn,  and  the  retort  cooled  by  means  of 
cold  water.  The  liquid  is  afterwards  distilled  almost  to  dryness. 
Often  when  the  lamp  is  withdrawn  and  the  temperature  of  the  mix- 
ture consequently  lowered,  the  reaction  again  becomes  explosive.  The 
distillate  is  mixed  with  the  liquid  left  in  the  retort,  and  washed  first 
with  water,  then  with  dilute  sulphurous  acid,  and  finally  with  water. 
A  large  quantity  of  potash  is  now  dissolved  in  the  liquid  with  agita- 
tion, when  a  yellow  mass  is  formed.  After  standing  24  hours,  the 
still  liquid  portion  is  decanted  off,  the  crystals  dried,  and  recrystal- 
lised  from  warm  water.     The  compound  thus  obtained, 

Co(NOo)4Br2,2KHO, 

forms  brilliant  canary-yellow  crystals,  only  slightly  soluble  in  cold,  but 
somewhat  soluble  in  hot  water  ;  insoluble  in  absolute  alcohol,  ether,  &c. ; 
sp.  gr.  at  14""  =  125.   When  exposed  to  light,  it  undergoes  a  molecular 
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change,  being  converted  into  a  yellowish-brown  substance.  When 
heated  to  145°  (a  temperature  below  the  detonating  point  of  mercury 
fulminate,  186°),  it  detonates,  with  evolution|of  oxides  of  nitrogen  and 
formation  of  potassium  bromide.  It  does  not  explode  by  percussion. 
With  solid  potassium  hydroxide,  it  yields  an  unstable  red  compound. 
Dilute  acids  liberate  tetra-nitro-ethylene  bromide,  an  unstable  liquid. 

C.  H.  B. 

Mercury  Fulminate.  By  E.  Cakstanjen  and  A.  Ehrenberq 
(J",  pr.  Chem.  [2],  25,  232— 248).— When  fulminate  of  mercury  is 
treated  with  concentrated  hydrochloric,  hydrobrqmic,  or  hydriodic 
acid,  it  yields,  besides  a  mercury  salt  and  carbonic  anhydride,  a 
hydroxylamine  salt,  and  when  hydriodic  acid  is  used,  ammonium  iodide. 
With  hydrochloric  acid,  50  grams  fulminate  gave  16'5  grams  pure 
hydroxylamine  hydrochloride.  Dilute  sulphuric  acid,  1 :  5,  does  not 
act  on  fulminate  of  mercnry  in  the  cold,  but  on  boiling  there  is  a  copious 
evolution  of  gas,  principally  carbonic  anhydride,  and  precipitation  of 
mercury  oaraZafe,  the  solution  containing  ammonium  and  hydroxylamine 
sulphate.  The  action  of  oxalic,  tartaric,  and  acetic  acids  on  mercury 
fulminate  are  being  investigated,  but  the  investigation  is  not  yet 
complete  ;  a  hydroxylamine  salt,  however,  seems  always  to  be  produced. 
When  mercury  fulminate  is  mixed  with  thiocyanic  acid,  there  is 
development  of  much  heat,  carbonic  anhydride  is  evolved,  and  a 
blackish  precipitate  of  mercury  sulphide,  mixed  with  metallic  mercury, 
is  formed,  whilst  a  mercury  compound  not  yet  examined  remains  in 
solution.  Thiocarbamide  also  acts  energetically  on  the  fulminate,  the 
temperature  rising  to  the  boiling  point  of  the  liquid,  whilst  carbonic 
anhydride  is  given  off.  If  this  experiment  is  conducted  carefully,  an  oil 
forms,  which  solidifies  and  crystallises  from  warm  water  in  snow- 
white  crystals.  Hydrocyanic  acid  dissolves  the  fulminate  without 
evolution  of  gas,  and  mercnry  and  ammonium  cyanides  are  formed 
amongst  other  products  :  this  experiment  is  incomplete. 

To  solve  the  question  which  form  of  cyanogen  is  present  in  mercury 
fulminate,  several  reduction  experiments  were  tried.  With  zinc  and 
dilute  sulphuric  or  hydrochloric  acid,  or  zinc-dust  and  ammonia,  all  the 
carbon-atoms  are  removed,  and  carbonic  anhydride  and  ammonia  salts 
are  produced.  By  treatment  with  sodium-amalgam,  the  mercury  seems 
to  be  replaced  by  sodium,  the  product,  however,  containing  a  mixture  of 
two  sodium  salts,  a  white  and  a  yellow  ;  the  latter  is  more  soluble  in 
aqueous  alcohol  than  the  white,  affording  a  means  of  separating  them. 
They  have  similar  properties :  they  are  both  explosive,  give  numbers 
approximating  to  those  for  sodium  fulminate,  show  V.  Meyer's  reaction 
for  nitrolic  acids,  and  evolve  hydrocyanic  acid  when  treated  with 
hydi"ochloric  acid.  The  yellow  and  white  lead  salts  are  precipitated 
from  the  corresponding  sodium  salts  :  the  yellow  lead  salt  is  converted 
into  the  white  by  treatment  with  the  original  product.  The  white  lead 
salt  explodes  on  heating  or  by  percussion ;  the  yellow  salt  deflagrates 
like  gunpowder  when  heated,  but  does  not  explode  by  percussion. 
With  the  original  product,  mercury  chloride  gives  at  fifst  a  heavy  white 
precipitate,  and  afterwards  an  orange-yellow  one.  The  white  salt  is 
apparently  mercury  fulminate,  mixed  with  a  little  sodium  salt;  the 
yellow  salt  has  not  as  yet  been  examined.     Silver  nitrate  at  first  pre- 
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cipitates  a  wliite  gelatinous  body  which  explodes  very  violently 
when  dry  ;  further  addition  of  the  nitrate  brings  down  a  brown-red 
precipitate.  Copper  sulphate  gives  a  green,  and  then  a  yellow- 
brown  precipitate  ;  thallium  a  brown  and  then  a  yellow  ;  and  barium, 
calcium,  and  magnesium  salts,  white  precipitates.  A  mixed  solution 
of  feri'ous  and  ferric  salts  produces  a  small  quantity  of  a  brown 
precipitate,  which  redissolves  on  shaking,  but  a  further  addition  of 
iron  salts  renders  the  precipitate  permanent,  and  a  large  quantity  of 
iron  salt  goes  into  solution,  which  becomes  yellow  ;  the  iron  cannot  be 
precipitated  by  ammonium  sulphide :  by  continuing  the  addition  of 
iron  salts,  a  point  is  suddenly  reached,  when  the  liquid  becomes  very  hot, 
and  of  a  violet-red  colour,  ammonia  and  carbonic  anhydride  are  given 
ofF,  and  a  dark  brown  powder  separates.  If  the  reaction  is  violent,  the 
greater  part  of  the  iron  is  precipitated,  the  solution  assumes  a  pale 
rose-red  colour,  and  shows  the  nitroprusside  reaction  with  ammonium 
sulphide.  If,  however,  the  addition  of  iron  salts  is  stopped  before 
the  violet  colour  appears,  and  the  liquid  is  filtered,  no  iron  can  be 
detected  in  the  filtrate  by  ammonium  sulphide,  and  it  gives  a  deep 
violet-red  coloration  with  very  dilute  ferric  chloride  solution.  The 
yellow  solution  also  gives  a  violet-red  coloration  with  acids,  but  is  not 
as  sensitive  as  with  ferric  chloride.  A  violet-red  solution  is  also  obtained 
when  mercury  fulminate  is  boiled  with  potassium  ferrocyanide. 
Experiments  made  to  replace  the  mercury  in  the  fulminate  by  hydro- 
carbon residues,  by  means  of  ethyl  iodide,  g^ve  rise  to  explosions, 
mercury  iodide  being  formed.  When  the  product  of  the  action  of 
sodium-amalgam  on  mercury  fulminate  is  treated  with. potassium-ethyl 
sulphate  and  evaporated,  it  gives  off  a  strong  nitril  odour. 

D.  A.  L. 

Additions  to  the  Researches  on  Etherification.  By  N. 
Menscuutkin  (Jour.  Rnss.  Chein.  ISoc,  April,  1^82,  1G2 — ltJ9). — In  the 
present  paper,  which  is  to  be  regarded  as  the  last  of  the  author's 
investigations  on  this  subject,  continued  from  1876 — 1881,  he  first 
gives  a  summary  of  his  work  ;  then  follow  «ome  experiments,  made 
after  the  publication  of  the  various  chapters.  Instead  of  alcohols  or 
acids,  the  author  investigated  their  substitution- products. 

Primary  alcohols :  GlycoUmonochlorhijdrin. — On  heating  it  with 
acetic  acid,  an  irregular  reaction  takes  place,  owing  to  partial 
decomposition.  The  same  is  the  case  with  glyceryl  dibromhydrin  and 
propargyl  alcohol. 

Secondary  alcohols  (with  acetic  acid).  Ethyl  -  isohutyl  carhinol. — 
Initial  velocity  =  18'23 ;  limit  =  6306,  in  accordance  with  the 
secondary  character  of  the  compound.  Menthol :  Initial  velo- 
city =  15"29;  limit  =  61'49.  The  author's  view  that  the  "variable 
constituents "  of  this  secondary  alcohol  contain,  the  one  3, 
and  the  other  6  atoms  of  carbon,  is  in  accordance  with  Atkin- 
son's results   (this  Journal,   Trans.,  1882,  49).     Atkinson's  opinion, 

OH    1 
that  the  radical  CeHu  in  p^rr"  f  CH.OH,  is  derived  from  hexhydro- 

benzene,  as  shown  by  his  optical  researches,  agrees  with  that  of 
KanowuikofF.  The  secondary  alcohol,  horneol,  shows  an  initial  velo- 
city of  25"12,  whereas  that  of  ethyl-phenyl  carbinol  is  =  18*89,  both 
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undergoing  decomposition  on  further  heating.  DipJienylcarhiuol: 
Initial  velocity  =  21-99. 

Tertiary  Alcohols. — A  remarkably  slow  etherification  is  shown  by 
ethyl-dimethyl  carbinol  with  acetic  acid  at  100° ;  the  action  does  not 
begin  until  after  a  week's  heating,  and  in  45  days  a  limit  of  5*75  is 
reached. 

As  substituted  acids,  monochlor acetic  and  dtchloracetic  acid  (with  iso- 
butyl  alcohol)  were  investigated,  but  without  much  success,  decom- 
position taking  place.  Only  an  initial  velocity  of  64'42  was  found 
for  the  first  acid,  showing  that  the  rate  of  etherification  increases 
rapidly  when  the  hydrogen  in  acetic  acid  is  replaced  by  chlorine. 
With  nitrohenzoic  acid  and  isobntyl  alcohol,  the  rate  of  etherification 
increases  on  replacing  the  hydrogen  by  a  nitro-group,  the  value 
being  :=  24'76  for  nitrohenzoic,  and  only  =  8'62  for  benzoic  acid, 
whereas  the  limits  of  both  acids  are  the  same,  72"28  and  7257  respec- 
tively. The  author  is  now  engaged  in  investigating  the  phenomena 
of  dissociation  of  ethereal  salts  of  tertiary  alcohols.  B.  B. 

Oxidation  of  Glycerol  by  Potassium  Permanganate.    By  G. 

Camfani  and  D.  Bizzarki  (Gazzetta,  12,  1^ — 7). — The  authors  have 
subjected  glycerol  to  oxidation  by  cnpric  hydroxide  under  the  same 
conditions  as  those  by  which  Claus  (Annalen,  147,  114)  succeeded  in 
obtaining  tartronic  acid  from  glucose,  but  the  product  was  an  un- 
crystallisable  gummy  matter.  Attempts  to  oxidise  glycerol  with  lead 
permanganate  and  acetic  acid  were  equally  unsuccessful,  but  better 
results  were  obtained  with  potassium  permanganate  in  alkaline  solu- 
tion, tartronic  acid  being  invariably  produced,  although  in  small 
quantity.  To  a  solution  of  50  grams  glycerol  and  300  of  potash  in 
6000  of  water,  67  grams  of  potassium  permanganate  were  gradually 
added  in  the  course  of  three  days;  the  whole  was  allowed  to  remain 
four  days  longer,  then  filtered  from  the  precipitated  manganese  oxide, 
acidulated  with  acetic  acid,  and  precipitated  with  lead  acetate.  The 
lead  precipitate,  when  decomposed  by  hydrogen  sulphide  in  the  usual 
way,  gave  a  filtrate,  from  which  oxalic  and  tartronic  acids  were  sepa- 
rated by  fractional  crystallisation.  Acetic,  formic,  and  propionic  acids 
are  alsa  formed  in  this  reaction. 

In  another  experiment,  in  which  a  larger  quantity  of  water 
(10  litres)  was  emploj^ed,  and  the  mixture  kept  cool  by  ice,  crystals 
were  obtained,  which  had  the  composition  of  manganese  tartronate, 
[C00H.GH(0H).C00]2Mn.  They  belong  to  the  triclinic  system, 
a:h:c  =  58-5  :  47  :  42.  Observed  faces  010,  100,  340,  Oil,  302, 
the  face  010  being  usually  the  most  developed.  For  the  sake  of  com- 
parison, manganese  tartronate  was  prepared  with  the  acid  obtained  by 
the  decomposition  of  nitrotartaric  acid,  and  was  found  to  be  identical 
with  the  above,  both  chemically  and  crystallographically.  The  tar- 
tronic acid  begins  to  melt  at  179 — 180°,  and  fuses  completely  at  185°, 
with  the  abundant  evolution  of  gas  described  by  Dessaignes,  and  cha- 
racteristic of  the  decomposition  of  tartronic  acid.  C.  E.  G. 

Maltose.  By  E.  Meissl  (/.  pr.  Ghem.  [2],  25,  114— 130).— The 
specific   rotatory    power    of   maltose  has    been   determined  by  many 
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observers,  -whose  results,  however,  do  not  agree  very  closely;  this 
disagreement  is  no  doubt  due  to  the  diflBculties  of  reading  when 
ordinary  light  is  used  ;  but  with  the  sodium  flame  as  source  of 
light  these  difficulties  are  avoided  :  indeed  one  observer  made  his 
experiments  with  a  sodium  flame,  but  unfortunately  in  calculating  his 
results  he  employed  an  incorrect  formula,  and  did  not  give  sufficient 
data  for  their  subsequent  rectification.  On  making  experiments  with 
various  preparations  of  maltose,  and  using  a  sodium  flame,  the  author 
finds  that  its  specific  rotatory  power  varies  invei-sely  with  the  tem- 
perature and  concentration  ;  as  a  mean  of  several  experiments  he  gives 
the  following  equation  for  the  specific  rotatory  power  of  maltose 
with  the  sodium  flame  ;  [ajp  =  140-375  -  001837  P  -  0095  T,  where 
T  represents  the  temperature  and  P  the  percentage  of  maltose  in  the 
aqueous  solution.  As  previously  shown  by  the  author,  maltose 
possesses  birotatory  powers,  15 — 20°  difference  being  observable 
between  freshly  prepared  and  stale  or  heated  solutions  ;  and  for  solu- 
tions lying  between  5 — 40  per  cent.,  the  percentage  of  maltose  may  be 
accurately  found  by  multiplying  by  the  factor  0"362,  the  degree  of  rota- 
tion obtained  at  17*5°,  a  tube  200  mm.  long  being  employed.  The  assimi- 
lation of  the  elements  of  water  to  maltose  is  attended  with  much  greater 
difficulty  than  in  the  case  of  cane-sugar,  and  its  conversion  into  dex- 
trose is  best  attained  by  three  hours'  heating  with  a  3  per  cent,  solu- 
tion of  sulphuric  acid  ;  under  the  most  favourable  conditions,  however, 
only  98-5  per  cent,  of  the  maltose  can  be  converted  into  dextrose,  as  a 
point  is  arrived  at  where  the  destruction  of  the  ready  formed  dextrose 
proceeds  with  greater  rapidity  than  the  formation  of  fiesh  dextrose. 

Chlorine  does  not  act  so  strongly  on  maltose  as  on  dextrose  or  saccha- 
rose ;  an  acid,  however,  is  formed,  which  differs  from  gluconic  and 
gl^'collic  acids.  J.  K.  C. 

On  Arabinose,  Erythrol,  Mannitol,  Lsevulan,  and  Laevulose. 

By  P.  Claesson  and  others  (Bied.  Centr,,  2U5 — 2U7). — Kiliani  (Abstr., 
1881,  243)  considered  that  arabinose  and  lactose  are  identical,  but 
Claesson,  although  not  denying  the  identity  of  the  sugar  from  gum 
arabic  with  lactose,  does  not  admit  that  arabinose  is  the  same  as 
lactose,  and  he  states  that  there  are  kinds  of  gum  which,  when  boiled 
with  acid,  yield  a  sugar  resembling  lactose,  whilst  other  gums  yield 
arabinose,  and  when  oxidised  by  nitric  acid,  form  no  mueic  acid,  and 
are  dextrorotatory.. 

Przybytek  having  oxidised  erythrol,  has  obtained  oxalic  acid,  and 
another  acid  resembling  tartaric  acid  ;  this  forms  soluble  salts  with 
potash  and  ammonia,  and  when  heated  to  170 — 175°  is  converted  into 
racemic  acid.  According  to  Hecht  and  Iwig,  when  mannitol  is  oxidised 
by  potassium  permanganate,  it  yields  formic,  oxalic,  and  tartaric  acids, 
and  a  sugar  which, reduces  Fehling's  solution,  and  not  a  tribasic  acid 
(dioxyisocitric  acid),  as  stated  by  Pabst.  Under  the  name  Isevulan, 
Lippmann  describes  a  carbohydrate  analogous  to  dextran,  and  which 
is  laevorotatory  to  nearly  the  same  extent  as  dextran  ([ajn  =  —  221°). 
Lsevulan  does  not  reduce  Fehling's  solution,  and  when  oxidised  yields 
mucic  acid  ;  heated  with  sulphuric  acid  at  120°,  it  yields  Itevulose, 
which  when  mixed  with  dextrose  produces  a  substance  undistinguish- 
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able  from  inverted  sugar.  The  gelatinisation  of  laevulan  in  water  recalls 
Payen's  gelose  and  Reichardt's  pararabin.  Viscose  described  by 
Bechamp  seems  to  be  identical  with  Scbeibler's  dextran.  Scheibler 
distinguishes  laevulose  from  dextrose  by  the  fact  that  the  former,  under 
the  influence  of  nascent  hydrogen,  is  converted  into  mannitol.  Accord- 
ing to  Jungfleisch  and  Lefranc,  when  inulin  is  converted  into  Isevulose 
by  sulphuric  acid,  and  the  solution  purified  by  alcohol  and  ether, 
acicular  crystals  of  laavalose  can  be  obtained,  E.  W.  P. 

Saccharin.  By  H.  Kiliani  (Ber.,  15,  701).— Amongst  the  pro- 
ducts of  the  action  of  calcium  hydroxide  on  invert  sugar,  the  author 
obtained  a  substance  identical  with  saccharin  in  melting  point,  rotatory 
power,  and  composition.  By  the  oxidation  of  saccharin  with  silver 
oxide,  acetic  and  glycollic  acids  are  formed ;  it  thus  differs  from  dex- 
trose and  IsBvulose,  which  give  oxalic,  formic,  and  glycollic  acids. 
From  this  result,  it  would  appear  that  saccharin  contains  a  methyl 
group,  a  view  which  is  further,  con  firmed  by  the  fact  that  by  the  oxi- 
dation of  saccharin  by  permanganate,  not  onlyfcarbonic  acid  and  water, 
bat  also  acetic  acid  is  formed.  V.  H.  V. 

Attempts  -to  prepare  Secondary  and  Tertiary  Amines  of 
Secondary  Alcohol-radicles.  By  H.  Jahn  (Monatsh.  Ghem.,  3, 
165 — 172). — It  is  well  known  that  the  action  of  ammonia  on  primary 
moniodo-paraffins  gives  rise  to  the  four  possible  compounds  up  to  the 
tetra-alkylammonium  iodide.  But  with  the  secondary  moniodo-paraffins 
the  case  is  different,  all  attempts  hitherto  made  to  obtain  in  this  manner 
a  secondary  or  tertiary  amine*  of  a  secondary  alcohol-radicle  having 
yielded  nothing  but  the  primary  amine,  together  with  the  correspcmd- 
ing  define  and  its  polymerides.  In  like  manner,  S.  Reymann  found 
that  when  the  monobutylamine,  CHMe2.CH2.NH2,  produced  by  the 
action  of  sulphuric  acid  on  secondary  butyl  thiocarbimide,  was  heated 
with  secondary  butyl  iodide,  scarcely  a  trace  of  a  di-  or  tri-butylamine 
was  obtained,  the  product  consisting  almost  wholly  of  butylene  and  poly- 
butylenes  (this  Journal,  1875,  141)  ;  and  Uppenkampf  (Be7'.,  8,  57) 
by  treating  secondary  hexyl  iodide  (from  mannite)  with  alcoholic 
ammonia,  obtained  nothing  but  the  .primary  amine,  together  with 
hexylene  and  polyhexylenes. 

These  results  are  fully  corroborated  by  the  experiments  described 
in  the  present  paper  on  the  action  of  ammonia  on  the  iodides  of 
secondary  propyl,  hexyl,  and  octyl.  Moreover  the  monoctylamine 
obtained  by  the  author  from  the  secondary  octyl  alcohol  was  not 
altered  by  heating  it  in  sealed  tubes,  either  with  octyl  iodide  or  with 
amyl  iodide,  and  was  but  very  slowly  attacked  by  methyl  iodide;  by 
repeated  digestion,  however,  the  base  being  at  each  time  set  free, 
and  then  treated  with  fresh  methyl  iodide,  it  was  ultimately  converted 
into  the  iodide  of  octyltrimethylammonium.  H.  W. 

*  In  the  original  paper  these  bases  are  spoken  of  as  diamines  and  triamines ;  but 
this  is  incorrect ;  a  diamine  contains  2  at.  and  a  triamine  3  at.  nitrogen,  being 
derived  respectively  from  the  types  NjHg  and  N3H9. — H.  W. 
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Glyoxaline.  By  N.  Ljubavin  {Jour.  Buss.  Chem.  5oc.,  April,  1882, 
161). — Referring  to  H.  Goldschmidt's  paper  on  glyoxaline  (Birl. 
Ber.,  14,  1844),  the  author  gives  several  reasons  which  lead  hira  to 
the  assumption  of  the  following  constitutional  formula  for  this  com- 
pound : — 


HXrCH.C 


\^/ 


CH, 


B.  B. 


Oxaline  and  Glyoxaline.  By  0.  Wallace  (Ber.,  15,  644—652). 
— In  a  former  communication  (Abstr.,  1881,  572)  the  author  has 
described  an  oxalmethyline  (b.  p.  197°)  obtained  from  chloroxal- 
methyline,  while  Goldschmidt,  by  the  distillation  of  dimethylglyoxaline 
hydroxide,  has  prepared  a  methylglyoxaline,  apparently  identical  with 
the  author's  oxalmethyline.  In  order  to  examine  further  the  identity 
of  these  sub.stances,  the  author  has  prepared  methylglyoxaline  by  the 
direct  combination  of  glyoxaline  with  methyl  iodide,  and  finds  that  the 
substance  so  obtained  is  identical  in  its  chemical  and  physical  pro- 
perties with  oxalmethyline. 

From  the  author's  researches  on  the  formation  of  oxaline,  it  would 
appear  probable  that  chloroxalmethyline  is  derived  from  an  imid- 
chloi'ide,  MeN  1  CCl.CCl  !  NMe,  by  the  removal  of  a  molecule  of 
hydrochloric  acid,  which  gives  for  chloroxalmethyline  the  formula — 

PIT  f  IT' 

MeN:CCl.C((^      NorMeNiC/      '^N, 


'-■N-' 


\iCV 


of  which  the  former,  containing  an  amidochloro- group,  CCl '.  NMe, 
would  presuppose  a  weakness  of  affinity  of  the  chlorine-atom,  whereas 
the  chlorinated  oxalines  are  very  stable  substances.  Adopting  then 
the  second  formula  for  chloroxalmethyline  or  methylglyoxaline,  the 

constitution  of  glyoxaline  will  be  NH  '.  C\  y^' 

Although  the  identity  of  methylglyoxaline  and  oxalmethyline  is 
established,  yet,  if  these  constitutional  formulae  be  correct,  it  does  not 
therefore  follow  that  the  higher  homologues,  prepared  by  different 
processes,  as  for  instance  oxalethyline,  CeHioNa,  and  pitjpylgly oxaline, 
CcHioNa,  should  be  identical. 

To  examine  this  question,  the  author  prepared  propyl  and  amyl- 
glyoxaline  by  the  action  of  propyl  and  amyl  bromide  on  glyoxaline, 
and  finds  that  they  are  not  identical  wdth  oxalethyline  and  oxalpropy- 
line. 


Oxaline. 

Glyoxaline. 

C4H6N2  .. 

CeH.oNo.. 

Boiling  point. 

197° 

212—213° 

229—230° 

Soluble  in  water. 

Sp.  gr. 
1  -0360 
0  -9820 
0  -9520 

Boiling  point. 

197*' 

219—223° 

240—245° 

Insoluble  in  water. 

Sp.gr. 
1  0360 
0  -9670 
0-9400 

VOL.  XLl 

I. 

B  i 
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The  properties  of  bases  of  the  oxaline  and  glyoxaline  series  are 
compared  in  the  iable.  V.  H.  V. 

Action  of  Bromine  in  Alkaline  Solutions  on  Amides.  By 
A.  W.  HoFiMANN  {Ber.,  14,  2725 — 2736). — By  the  action  of  sodium 
hydroxide  on  a  solution  of  acetamide  in  bromine,  acetylmethjlcarha- 
mide  is  obtained  as  follows  : — 

2(CH3.CONH0  +  NaBrO  =  CO :  NMeH.NHX^  +  H,0  +  NaBr. 

This  compound  forms  colourless  prismatic  crystals  (m.  p.  180°), 
sparingly  soluble  in  cold,  more  easily  in  liot  water,  and  slightly  soluble 
in  alcohol  and  ether.  Hearted  with  water  at  150",  it  is  decomposed  as 
follows : — 

NMeH.CO.NHSS  +  2B.^0  =  CO^  +  TcQB.  +  NH3  +  NH^Me. 

Acetylmethylcarbaraide,  when  heated  above  its  melting  point, 
undergoes  a  series  of  decompositions,  and  amongst  the  products  the 
following  have  been  found :  carbonic  anhydride,  ammonia,  methyl- 
amine,  acetamide,  methylacetamide,  dimethylic  and  trimethylic  cyanu- 
rate.  From  these  two  last-mentioned  bodies,  which  form  a  sublimate 
in  the  neck  of  the  retort  in  whicli  the  operation  is  conducted,  the 
author  has  separated  dimethyl  cyauurate  by  means  of  its  silver  salt. 
It  crystallises  from  hot  water  in  colourless  needles,  m.  p.  222° ;  by 
heat,  it  is  converted  into  methyl  cyanate,  and  alkalis  convert  it  into 
methylamine  and  ammonia.  The  formation  of  these  bodies  may  be 
explained  by  supposing  acetylmethylcarbamide  to  be  decomposed  by 
heat  as  follows  : — 

(1.)  NMeH.CO.NXSH  =  MeCNO  +  NH^XS. 
(2.)  NMeH.C0.NJ5H  =  HCNO  +  NHMeJS. 

The  trimethyl  cyanurate  owes  its  formation  to  the  polymerisa'tion 
of  methyl  cyanate,  and  dimethyl  cyanurate  to  the  association  of 
cyanic  acid  and  methyl  cyanate.  The  presence  of  acetamide  and 
methylacetamide  in  the  distillate  obtained  by  heating  acetylmethyl- 
carbamide, was  shown  by  fractionating  the  said  distillate.  Acetamide 
boils  at  220°,  and  melts  at  82—8.3°.  (The  author  regards  the  m.  p.  78 
— 79°,  which  is  usually  given,  as  too  low.)  Methylacetamide  boils  at 
207°  and  melts  at  26°.;  when  prepared  from  ethyl  acetate  and  methyl- 
amine, it  was  found  to  boil  at  205°  and  melt  at  28°. 

By  heating  acetylmethylcarbamide  with  acetic  anhydride  to  boil- 
ing, and  fractionating  the  product,  diacetamide  and  methyldiacetamide 
were  obtained,  thus  : — 

NMeH.CO.NZ^H  -f-  ^c^O  =  CO2  +  A50H  +  NMeZS^  +  NHAS2. 

Methyldiacetamide  is  a  liquid  boiling  at  192°.;  when  treated  with 
aniline  it  yields  phenylacetamide  and  acetamide,  thus  : — 

NMeS:^.,  +  PhNHa  =  N  -t-  5^Me  +  NHPhA^. 

Diacetamide  was  obtained  from  the  portion  boiling  above  210° ;  it  is 
a  crystalline  body  melting  at  82°,  i.e.,  at  ithe  same  temperature  as 
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monacetamide.  Besides  the  method  adopted  by  Strecker  (Annalev, 
103,  321),  the  action  of  caustic  soda  may  be  utilised,  by  which  di- 
acetaniide  is  alone  acted  on  ;  further,  acetamide  is  much  less  soluble  in 
ether  and  light  petroleum  than  the  diacetamide.  The  author  regards 
the  low  melting  points  given  by  Gautier  (Compt.  rend.,  47,  1255) 
and  Wichelhaus  (Ber.,  3,  847)  for  diacetamide,  as  due  to  the  pre- 
sence of  acetamide.  Contrary  to  the  generally  accepted  view,  both 
acetamide  and  diacetamide  have  been  found  to  have  a  neutral  reaction 
towards  vegetable  colouring  matters. 

Concentrated  sulphuric  acid  decomposes  acetyl methylcarbamide 
into  acetic  acid,  ammonium  sulphate,  and  methylamine  sulphate,  and 
the  methene  disulphonic  acid  described  by  Buckton  and  Hofmana 
{Annalen,  100,  35). 

By  boiling  with  concentrated  hydrochloric  acid,  this  substituted 
carbamide  is  converted  into  acetic  acid  and  monomethylcarbamide 
(m.  p.  100 — lOl'^),  and  by  prolonged  boiling,  carbonic  anhydride, 
methylamine,  and  ammonia  are  formed.  Concentrated  nitric  acid 
produces  a  similar  decomposition,  the  carbamide  uniting  with  the 
excess  of  acid  to  form  the  nitrate  of  monomethylcarbamide. 

Caustic  alkalis  resolve  this  acetylmethylcarbamide  into  carbonic 
anhydride,  acetic  acid,  ammonia  and  methylamine.  When  treated 
with  aniline  it  forms  ammonia  and  methylamine,  acetauilide,  and  di- 
phenyl  carbamide,  thus  : — 

NMe.HCO.NZSH  +  3PhNH,  =  NH,  +  NH^Me 

+  NHPkS^  +  C0(NHPh)2. 
P.  P.  B. 
Conversion  of  Carbon  Oxysulphide  into  Carbamide  and 
Thiocarbamide.  By  BEirrnEiiOr  {Cumpt.  rend.,  94,  lOGO— 1070). — 
The  author  has  previously  shown  that  carbon  oxysulphide  combines 
with  ammonia,  forming  ammonium  oxythiocarbamate,  which  is  readily 
transformed  into  carbamide,  with  elimination  of  hydrogen  sulphide. 
When  the  aqueous  solution  of  the  oxythiocarbamate  is  evaporated  by 
heat,  a  crystalline  product  is  obtained  which  consists  mainly  of  carba- 
mide with  a  notable  quantity  of  thiocarbamide  and  a  little  ammonium 
thiocyanate.  The  formation  of  thiocarbamide  is  either  due  to  the 
existence  of  two  isomeric  oxythiocarbamates,  C0NH(SH).NH3  and 
CSNH(H0).NH3,  or  is  the  result  of  two  simultaneous  decompositions 
of  the  oxythiocarbamate,  in  one  of  which  it  loses  water  and  in  the  other 
hydrogen  sulphide.  C.  H.  B. 

Ethylated  Thiocarbamides.  By  M.  Grodzki  (Ber.,  14,  2754 — 
2768).—Triethylthrocarbamide,  NHEt.CS.NEt2.  The  formation  of  this 
body  was  observed  in  the  separation  of  ethylamine  and  diethylamine 
by  means  of  Hofmann's  method  (Ber.,  1868),  which  depends  on  the 
fact  that  when  treated  with  carbon  bisulphide,  these  bases  form  thio- 
carbamates,  of  which,  on  treatment  with  metallic  oxide,  the  ethylamine 
and  ethyl  thiocarbamate  alone  form  a  thiocarbamide.  In  performing 
this  separation,  the  author  obtained  the  above  thiocarbamide  by 
extracting  the  lead  sulphide  with  etlier.  It  is  insoluble  in  water,  but 
soluble  in  alcohol  and  ether;  it  forms  a  thick  oily  liquid  which  crystal- 

3  i  2 
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lises  on  standing  (m.  p.  26°),  and  distils  at  205°,  with  slight  decomposi- 
tion. When  heated  with  phosphoric  anhydride,  it  forms  ethylthiocar- 
bamide,  and  when  fused  with  potash,  yields  mono-  and  di-ethylamine. 
Its  formation  is  due  to  the  action  of  diethylamine  on  ethylthiocar- 
bamide. 

Tetrethylthiocarlamide,  CS(NEt2)2,  is  obtained  by  heating  the  tri- 
ethylcarbamide  with  ethyl  iodide  in  sealed  tubes  at  100°,  and  decom- 
posing the  crystalline  product  with  soda.  It  is  a  colourless  liquid 
(b.  p.  216°,  sp.  gr.  =  0  9345  at  15°),  insoluble  in  water,  but  soluble  in 
alcohol,  ether,  and  acids.  It  is  a  strong  base,  having  an  alkaline  re- 
action, and  expelling  ammonia  from  its  salts.  Heated  with  phos- 
phoric anhydride,  it  yields  no  thiocarbamide ;  it  is  not  attacked  by 
?otash  solution,  but  when  fused  with  potash,  it  yields  diethylamine. 
Titric  acid  has  but  very  little  action  on  it.  Attempts  to  prepare 
tetrethylthiocarbamide  from  diethylamine  and  diethyl  carbamate. 
have  proved  futile  ;  when  this  compound  is  treated  with  iodine  it 
yields  a  diethylthiuramide  bisulphide,  thus : — 

2(NEt2.CS.SHNHEt,)  +  I^  =  SoCCSNEt^)^  +  2NHEt2HI. 

This  compound  is  insoluble  in  water,  easily  soluble  in  hot  alcohol, 
but  insoluble  in  ether  (m.  p.  70°).  It  is  insoluble  in  hydrochloric  acid 
and  soda,  and  but  slightly  attacked  by  these,  but  when  fused  with 
potash  it  yields  diethylamine.  P.  P.  B. 

New  Method  for  obtaining  Oxy methylene.  By  I.  Kabloukoff 
(Jour.  Buss.  Chem.  Soc.,  1881,  194—195). — The  author  prepared  large 
quantities  of  oxyraethylene  (methaldehyde)  by  passing  a  mixture  of 
air  and  vapour  of  methyl  alcohol  through  a  glass  tube  filled  with 
platinised  asbestos  and  heated  in  a  combustion  furnace.  The  author 
intends  to  investigate  this  compound,  its  isomerides,  liquid  and  solid, 
and  the  products  of  its  transformation.  B.  B. 

Action  of  Zinc  Ethide  on  Butylchloral.  By  K.  Garzarolli- 
Thurnlackh  (J5er.,  14,  2759—2761). — Butylchloral  and  zinc  ethide 
yield  primary  trichlorobutyl  alcohol,  which  crystallises  in  prisms, 
m.  p.  61'5°,  and  on  oxidation  yields  trichlorobutyric  acid.  Acetic 
chloride  and  trichlorobutyl  alcohol  yield  trichlorobutyl  acetate,  a  liquid 
heavier  than  water,  boiling  at  130 — 132°  under  a  pressure  of  70  mm. 

The  remainder  of  this  communication  consists  of  remar-ks  on 
Wagner's  claim  (Ber.,  14,  2556)  to  reserve  for  himself  the  study  of  the 
action  of  zinc  ethide  on  substituted  aldehydes.  P.  P.  B. 

Dinitro-derivatives  from  Ketones.  By  G.  Chakcel  (/.  pr.  Chem., 
25,  271 — 272). — By  the  action  of  concentrated  nitric  acid  on  di- 
ethyl ketone,  the  author  obtained,  besides  propionic  acid,  dinitroethane, 
C2H4(NOi)2  (Compt.  rend.,  87,  1405).  In  a  similar  manner,  he  has 
now  obtained  dinitropropane,  dinitropentane,  dinitrobutane,  and 
dinitrohexane,  respectively  from  dipropyl,  diamyl,  dibutyl,  and 
mcthylhexyl  ketones.  The  first  two  nitro-derivafcives  are  identical 
with  the  ordinary  bodies  of  the  same  name.     Dinitropentane, 
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is  an  oily  heavy  liquid.  Its  potassium-derivative,  C4H9.CK(N02)», 
crystallises  from  water  in  brilliant  yellow  leaflets.  The  silver-deriva- 
tive is  similar,  but  only  sparinp;ly  soluble.  By  reduction,  dinitropen- 
tane  is  resolved  into  valeric  acid,  ammonia,  and  hydroxylamine.  Di- 
nitruhutane  is  the  lower  homologue  of  the  above,  and  resembles  it. 
'I'he  potassium-derivative  crystallises  in  yellow  prisms.  Diiiitrohexane, 
C5Hii.CH(N02)2,  is  a  heavy  oil  ;  its  pota.s.siam-derivative  forms 
yellow  leaflets.  When  reduced,  it  yields  caproic  acid,  ammonia  and 
liydroxylamine.  It  is  only  ketones  having  at  least  one  primary 
radical,  CH2R',  which  yield  a  fatty  acid  and  a  dinitro-derivative. 

D.  A.  L. 
Basic  Magnesium  Acetate.  By  W.  Kubel  (Ber.,  15,  684 — 
G8G). — When  an  aqueous  solution  of  magnesium  acetate  is  wanned 
with  ignited  magnesia,  the  latter  is  converted  into  its  hydroxide,  and 
subsequently  dissolves  to  a  great  extent  to  form  an  alkaline  liquid, 
which  is  a  solution  of  basic  magnesium  acetate.  Solutions  of  this  salt 
possess  to  a  remarkable  degree  antiseptic,  disinfecting,  and  deodorising 
j)roperties,  instances  of  which  are  mentioned  in  the  paper.  A  thick 
solution  of  basic  magnesium  acetate,  containing  magnesium  hydroxide 
in  suspension,  has  been  introduced  into  commerce.  V.  H.  V. 

Reactions  of  the  Acetates  of  Chromium,  Iron,  and  Alumi- 
nium.  By  B.  Keinitzkr  {Monatsh.  Ch^tn.,  3,  249 — 265). — Ferric 
and  alumiuic  salts,  boiled  with  a  quantity  of  sodium  acetate  safl^cient 
to  convert  them  into  acetates,  deposit  the  whole  of  the  iron  and 
aluminium  as  basic  acetates,  probably  in  consequence  of  the  resolution 
of  the  normal  acetates  formed  in  the  first  instance,  into  basic  salts  and 
free  acetic  acid.  Respecting  the  behaviour  of  chromic  salts  under 
similar  circumstances,  the  statements  of  different  authoi-s  do  not  quite 
agree.  Schiff*  (^Annalen,  124,  168)  states  that  when  normal  chromic 
acetate  is  boiled  with  water,  no  decomposition  takes  place ;  whereas, 
according  to  O.  AVallach  {Tabellen  zur.  cliem.  Analyse,  1880),  chromic 
salts,  like  the  salts  of  iron  and  aluminium,  yield,  when  boiled  with 
sodium  acetate,  a  precipitate  of  chromic  acetate. 

According  to  the  author's  experiments,  a  solution  of  chromic 
chloride  or  sulphate,  boiled  with  excess  of  sodium  acetate,  yields  no 
precipitate.  If  the  boiling  be  continued  for  a  short  time  only,  the 
solution  turns  violet  on  cooling ;  and  in  the  solution  thus  altered  no 
precipitate  is  formed  by  potash,  soda,  ammonia,  ammonium  hydro- 
sulphide  or  carbonate,  sodium  phosphate,  barium  hydroxide,  or 
barium  carbonate.  Potash,  soda,  and  baryta  turn  the  solution  green, 
and  after  12  to  24  hours,  convert  the  liquid  into  a  green  jelly;  ammo- 
nia forms  a  violet  jelly.  The  precipitation  is  accelerated  by  heat  in 
all  cases  except  with  sodium  phosphate,  which  forms  no  precipitate, 
even  when  aided  by  heat. 

A  similar  passivity  towards  the  reagents  above  mentioned  is  im- 
parted by  the  chromic  solution  to  a  certain  quantity  of  ferric  or 
iiluminic  acetate.  Neither  by  heating  to  the  boiling  point  nor  by 
addition  of  caustic  alkalis  or  ammonia,  or  their  salts,  can  ferric  or 
iiluminic  acetate  be  detected  in  presence  of  chromic  acetate.  In  such 
a  mixed  solution,  ammonium  sulphide  alone  produces  a  slow  but  com- 
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plete  precipitation  of  the  iron,  whereas  alumina  is  not  completely 
precipitated  in  the  cold  by  any  reagent  whatever.  A  given  quantity 
of  chromium,  however,  can  protect  from  precipitation  only  a  limited 
quantity  of  ferric  oxide  or  alumina;  and,  what  is  especially  remark- 
able, it  can  protect  a  considerable  quantity  only  when  the  chromic 
solution  has  been  boiled  with  the  sodium  acetate  before  the  addition  of 
the  ferric  or  aluminic  solution.  From  these  results,  it  follows  that,  in 
presence  of  chromic  salts,  the  method  of  separation  founded  on  the 
precipitation  of  iron  and  aluminium  im  the  form  of  basic  acetates, 
becomes  utterly  useless,  either  for  qoialitative  or  for  quantitative 
analysis. 

The  influence  of  a  chromic  salt  on  the  precipitation  of  ferric  or 
aluminic  salts  varies  to  a  certain  extent  according  as  to  whether  it  is  in 
the  violet  or  the  green  modification.  When  a  green  solution  of  chromic 
acetate  is  mixed  with  a  small  quantity  of  ferric  acetate,  and  the 
mixture  is  boiled,,  the  iron  is  separated  in  the  form  of  a  flocculent  pre- 
cipitate ;  but  if  a  solution  of  ferric  acetate  be  added  to  an  originally 
violet  solution  of  chromic  acetate  and  the  mixture  boiled,  then,  what- 
ever may  be  the  quantity  of  ferric  solution  added,  no  precipitation  of 
iron  will  take  place.  Exactly  the  same  is  the  case  with  a  violet  solu- 
tion of  chromic  acetate  obtained  by  boiling  a  green  solution  with 
sodinm  acetate :  also  with  a  green  chromic  acetate  solution  boiled 
without  any  addition.  Green  chromic  acetate,  therefore,  acts  like 
most  metallic  salts  when  heated,  in  precipitating  a  solution  of  ferric 
acetate ;  whereas  violet  chromic  acetate,  so  far  from  producing  a  pre- 
cipitate, even  renders  a  large  portion  of  the  iron  acetate  as  indifferent 
towards  reagents  as  itself.  Thus,  when  a  violet  solution  or  a  boiled 
green  solution  of  chromic  acetate  is  boiled  with  a  moderate  quantity 
of  ferric  acetate  solution,  sodium  acetate  may  then  be  added  and  the 
liquid  boiled,  without  precipitation  of  the  iron.  Neither  is  any  action 
produced  in  such  solutions  for  a  long  time  at  ordinary  temperatures 
by  any  of  the  reagents — such  as  caustic  alkalis,  ammonia,  caustic 
baryta,  alkaline  carbonates  and  phosphates,  barium  carbonate,  or 
potassium  ferrocyanide — which  precipitate  ferric  salts  under  normal 
circumstances,  precipitation  not  taking  place  indeed  until  after 
several  hours'  boiling.  The  quickest  action  is  produced  by  ammonium 
sulphide ;  but  even  in  this  case  a  decided  retardation  takes  place,  as 
compared  with  the  rate  of  precipitation  in  pure  solutions  of  ferric 
acetate.  If  the  quantity  of  ferric  acetate  added  exceeds  a  certain 
limit,  boiling  with  sodium  acetate  or  addition  of  caustic  ammonia,  &c., 
gives  rise  to  partial  separation  of  the  iron. 

The  quantity  of  ferric  acetate  rendered  passive  by  a  given  quantity 
of  chromic  acetate  depends  upon  several  circumstances,  the  most 
influential  of  which  are  the  amount  of  chromic  acetate  present,  the 
concentration  of  the  liquid,  and  the  temperature  at  which  the  acetates 
act  on  one  another.  It  increases  up  to  a  certain  limit  with  the  tem- 
perature and  the  dilution  of  the  solutions,  and,  so  long  as  the  heat  is 
kept  below  the  boiling  point,  with  the  duration  of  the  action. 
Aluminium  acetate  is  acted  upon  by  chromic  acetate  in  the  same 
manner  as  ferric  acetate,  excepting  that  the  aluminium  is  not  preci- 
jntated,    like   iron,    by   boiling    with   green    chromic   acetate.       The 


ORGANIC  CHEMISTRY.  827 

behaviour  of  the  mixed  solutions  of  alurainic  and  chromic  acetates 
towards  sodium  acetate,  ammonia,  and  caustic  alkalis,  is  exactly 
similar  to  that  which  is  observed  in  mixtures  of  cbromic  and  ferric 
acetates.  H.  W. 

Molecular  Refraction  of  Methacrylic  and  Crotonic  Acids. 
13/  J.  W.  BiiiJnL  (Jier.,  14,  27U7— 280l).  —  The  constants  fur 
methacrylic  acid  have  alrea^ly  been  published  (this  Journal,  38,  296), 
and  to  determine  those  of  crotonic  acid,,  the  author  has  made  use  of 
ethyl  crotonate  (b.  p.  lS9b' — 14r5°),.  which  gave  the  following 
results : — 

d??.  A.  'b.  ^.  V^A^l 

4  (fa 

0-9237  1-40881  0-56420-  0-4426  5045 

The  calculated  molecular  refraction  for  ethyl  crotonate,  supposing 
it  to  have  the  constitutional  formula  Me.CH  !.  CH.COOEt,  is 
50*06.  If  the  refraction  equivalent  for  the  group  GjH^.  from  50*45  is 
deducted,  the  number  35*57  is  obtained,  which  represents  the  mole- 
cular refraction  of  liqaid  crotonic  acid.  This  is  practically  identical 
with  the  molecular  retraction  of  methacrylic  acid,  viz.,. 35*07  (loc.  cit.), 
thus  showing  tlie  atom-grouping  in  these  isomerides  to  be  o£  no  in.- 
fluence  on  the  molecular  refraction. 

A  comparison  of  these  physical  constants,  in  the  cases  of  isobutyric 
and  methacrylic  acids,  and  of  ethyl  butyrate  and  crotonate,. shows  that 
a  removal  of  two  atoms  of  hydrogen  has  but  little  effect  on  the  mole- 
cular refraction,  yet  it  increases  the  refractive  index,  the  density,  and 
the  dispersion  to  a  moue  marked  degree.  P.  P.  B. 

Preparation  of  Lactic  Acid..  By  H.  Kiliani  (Ber.,  15,  699 — 
701). — The  author  has  extended  his  researches  (cf.  this  vol.,  715)  on 
the  preparation  of  lactic  acid,  and  finds  that  the  best  raw  material  is 
inverted  sugar,  and  that  it  is  advantageous  to  substitute  sodium  for 
potassium  hydroxide ;  for,  apart  from  its  being  more  economical,  it  has 
the  effect  of  removing  the  greater  part  of  the  water  entering  into  the 
reaction  as  water  of  crystallisation  in  the  sodium  sulphate  formed  in 
the  neutralisation.  Further,  it  is  unnecessary  to  neutralise  the  whole 
of  the  alcoholic  solution  with  zinc  carbonate,  for  the  zinc  salts-  of  the 
other  acids  present  impede  the  crystallisation  of  the  zinc  lactate  ; 
whereas  these  acid*,,  when  set  free  by  the  action  of  the  lactic  acid  on 
their  salts,  have  no  injurious  effect.  The  following  is  the  modification 
of  the  author's  process : — 500  gi*ams  raw  sugar,  250  grams  water, 
and  10  c.c.  sulphuric  acid  (HiSOi  :  H2O  =  3:4)  are  heated  for  three 
hours  at  5U°  ;  to  the  cooled  inverted  sugar  solution,  400  c.c.  of  sodium 
hydroxide  (NaOH  :  H-^O  =  1:1)  are  added  gradually  by  50  c.c.  at  a 
time.  The  mixture  rapidly  darkens,  and  the  temperature  rises  almost  to 
boiling  if  the  sodium  hydroxide  be  added  in  too  large  q^uantities.  The 
mixture  is  then  heated  at  GO — 70^",  autil  it  gives  no  reaction  with 
Fehling's  solution.  Sulphuric  acid  of  the  strength  mentioned  above 
is  then  added  to  neutralise  the  excess  of  soda,  and  the  sodium  sulphate 
crystals  are  separated;  the  rest  of  the  sulphate  is  removed  by  the 
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addition  of  90  per  cent,  alcohol.  The  alcoholic  solution  is  drained 
from  the  crystals ;  half  of  it  is  neutralised  with  zino  carbonate, 
boiled,  and  filtered  when  hot  into  the  remaiuing-  half.  The  zinc  salt, 
amounting  to  30 — 40  per  cent,  of  the  weight  of  the  sugar,  crystallises 
■out  on  cooling,  and,  after  separation  from  the  mother-liquor,  is  ob- 
tained pure  after  a  single  crystallisation,  A  further  crop  of  zinc 
lactate  may  be  obtained  from  the  mother-liquor.  V.  H.  V. 

'  Diamidosuccinic  Acid.  By  N.  Ljubavin  {Jour.  Buss.  Chem.  Soc, 
April,  1882,  161). — The  compound  which  the  author  obtained  by 
acting  on  glyoxal  with  ammonium  cyanide  and  subsequently  with 
sulphuric  acid,  and  described  (in  1881)  as  diamidosuccinic  acid,  is 
found  to  be  glycocol.  B.  B, 

Action  of  Acetic  Chloride  and  Acetic  Acid  on  Fumaric 
Acid.  By  R.  Anschotz  and  C.  Bennert  (Ber.,  15,  640— G41). — One 
of  the  authors  has  shown  that  when  fumaric  acid  is  heated  with 
acetic  chloride  and  acetic  acid,  it  gives  maleic  anhydride.  In  order 
to  throw  light-on  this  change,  the  authors  have  subjected  the  products 
of  the  reaction  to  fractional  distillation  under  reduced  pressure,  and 
obtained,  besides  maleic  anhydride,  monochlorosuccinic  anhydride, 
the  formation  of  which  is  explained  by  the  following  reactions : — 

(I)  Me.COOH  +  Me.COCl  =MeCO.O.COMe  -|-  HCl. 
(II)  CjHjCCOOH)^  +  HCl  =  C00H.CHC1.CH,.C00H. 

CHCl.CO^ 
(III)  C00H:CHCl.CH2.C00H  +  Me.COCl  =  |  >0  + 

CH^.CO-  / 

Me.COOH  -I-  HCl. 

Monochlorosuccinic  acid,  COOH.CHCl.CHj.COOH,  is  prepared  by 
heating  fumaric  acid  with  a  saturated  solution  of  hydrochloric  acid  in 
acetic  aoid  ;  on  cooling,  the  unaltered  fumaric  acid  and  part  of -the  mono- 
chlorosuccinic acid  crystallise  out.  On  evaporating  the  mother-liquor 
in  a  vacuum,  the  monochlorosuccinic  acid  (m.  p.  151°)  separates.  It 
is  easily  soluble  in  water,  sparingly  soluble  in  cold  acetic  acid  and 
chloroform. 

CHCl.CO 

Monoclilorosuccinic  anhydride,  \  ^0,  is  obtained  from  mono- 

CH,.CO-/ 
fthlorosuccinic  acid  and  acetic  chloride,  the  crude  product  of  the  re- 
action being  distilled  under  reduced  pressure.  The  anhydride  melts 
between  38 — 41°,  and  boils  at  131°  under  pressure  of  15  mm.,  and  at 
125°  under  pres.sure  of  12  mm.  When  monochlorosuccinic  anhydride 
is  heated  at  ordinary  pressure,  it  is  decomposed  quantitatively  into 
maleic  anhydride  and  hydrochloric  acid,  thus  offering  an  explanation 
of  the  reaction  mentioned  above. 

CHBr.CO 

Monohromosuccinic Anhydride,  \  ^0.  —  If    fumaric    acid    is 

CH^.CO-  -^ 
heated  with  a  saturated  solution  of  hydrobromic  in  acetic  acid,  mono- 
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I)romosucciiiic  acid  crystallises  out.  Ou  heating  monobromosuccinic 
iicid  with  acetic  chloride  in  sealed  tubes,  and  subjecting  the  product  to 
Iractionai  distillation  under  reduced  pressure,  monobromosuccinic  anhy- 
dride (b.  p.  137"  under  pressure  of  11  mm.)  is  obtained.  This  com- 
])Ound  possesses  to  a  remarkable  degree  the  property  of  superfusion. 
It  can  be  solidified  by  the  addition  of  a  trace  of  raonochloro.succinic 
anhydride  ;  the  solid  substance  melts  between  26 — 81°.  On  distillation 
at  ordinary  pressure,  monobromosuccinic  anhydride  is  decomposed  into 
hydrobromic  acid  and  maleic  anhydride.  As  maleic,  monochloro-,  and 
monobromo-succinic  anhydrides  yield  maleic  anhydride  by  distillation, 
it  would  appear  that  this  reaction  was  general  to  all  the  monosub- 
stituted  derivatives  of  succinic  acid.  V.  H.  V. 

Itaconic.  Citraconic,  and  Mesaconic  Acida.    By  R.  Anschutz 

(lU'r.,  14,  2784— 2 /"SiO.— Petri  has  already  shown  (Abstr.,  1881, 
1032)  that  mesaconic  chloride  is  formed  by  acting  on  citraconic  anhy- 
dride with  phosphorus  pentachloride  ;  a  further  study  of  the  fractions 
of  the  product  of  this  reaction,  .distilled  under  reduced  pressure, 
iippears  to  indicate  the  presence  of  a  citraconic  chloride.  Experiments 
with  fumaric  chloride  and  silver  oxalate  and  fumarate  have  confirmed 
the  results  of  Perkin  (this  Journal,  Trans.,  1831,  559). 

The  investigation  of  the  physical  properties  of  ethyl  and  methyl 
citraconates  and  mesaconates  confirm  the  results  of  the  last- mentioned 
investigator  {loc.  cil.).  The  author  has  not,  however,  been  able  to 
confirm  the  observation  of  S  warts  (Bull,  de  VAcad.  Roy.  Behjique  (1873), 
36,  C4),  viz.,  that  chromium  mesaconate  is  formed  by  saponifying 
ethyl  citnaeonate  with  baryta-water. 

ijtlii/l  itaconate  can  be  obtained  by  passing  hydrochloric  acid  gas 
into  an  alcoholic  solution  of  itaconic  acid.  This  salt,  as  stated  by 
Svvarts  (loc.  cit.),  undergoes  polymerisation,  forming  a  vitreous  mass, 
which  is  decomposed  by  heat. 

Tlie  author  has  succeeded  in  obtaining  citraconic  anhydride  by 
fractionating  the  product  of  the  dry  distillation  of  citric  acid  (this 
Journal,  Abstr.,  1881,  35)  and  cooling  the  fractions  to  —  14"  ;  those 
containing  this  anhydride  remain  liquid  for  a  lengthened  period, 
whereas  the  portions  containing  itaconic  anhydride  solidify  at  once. 
Citraconic  anhydride  melts  at  -|-  7°,  and  appears  to  resemble  maleic 
and  itaconic  anhydride  in  its  crystalline  form.  The  examination  of 
the  crystals  of  these  two  latter  compounds  shows  them  to  resemble 
those  of  succinic  anhydride,  as  shown  by  the  following  measurements ; 
they  all  crystallise  in  the  rhombic  system. 

Maleic  anhydride,  C.,H.,(CO),0  =  a  :  b  :  c  =  0-64077  :  1  :  0-48066 
Succinic       „  C-H4(C0).,0  =  a -.  b  :  c  =  0-59520  :  1  :  0-46168 

Itaconic       „  C3H4(CO)./)  =  a:b:c  =  0-61681  :  1  :  0-45447 

Alcoholic  ammonia  reacts  W'ith  ethyl  citraconate,  forming  a  substance 
melting  at  178 — 179°,  the  mother-liquors  of  wMch  yield  crystals 
(m.  p.  127°).  P.  P.  B. 

Molecular  Refraction  of  Methyl  and  Ethyl  Citraconates 
and  Mesaconates.      By  J.  W.  BeUhl  (Ber.,   14,  2736—2744). — 
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Taking  the  determinations  of  the  respective  indices  of  these  two  pairs  of 
isomeric  salts,  as  determined  by  Gladstone  (this  Joarnal,  Trans.,  1881, 
f558),  the  author  has,  by  the  aid  of  Cauchy's  formula,  calculated  the 
respective  indices  A,  for  a  ray  of  light  of  infinite  wave-length,  and 
the  dispersion  B.  Further,  the  density  at  the  temperature  of  obser- 
vation, not  given  by  Gladstone,,  is  calculated  from  the  molecular 
refraction  R,  for  Fraunhofer's  line  A,  by  the  aid  of  the  following 
equation : — 

Hi 

In  this  way  the  results  contained  in  the  following  table  have  been 
obtained  : — 


Metliyl  citraconate 
„       mesaconate 
Etlijl  citraconate  . , 
,,      mesaconate  . , 


15-5° 
16  0 
16-5 
16  O' 


d. 


]  1164 
11218 
1 -OiSO 
10500 


1-4339 
1  -4373 
1-4300 
1-4324 


0  -5985 
0  -6886 
0-5620 
0-630 A 


<^)- 


61-41 
61-43 
76-32 
76  -60 


Thus  it  will  be  seen  that  whilst  these  isomeridas  possess  identical 
molecular  refraction,  their  dispersive  powers  are  different.  Further,  by 
taking  the  atomic  refractions  of  the  elements  as  determined  by  the 
author  (this  Journal,  38,  295,  685,  and  782),  and  supposing  each  of 
the  above  isomerides  to  contain  two  unsaturated  carbon-atoms,  and 
also  two  oxygen-atoms  united  by  douhle  linking,  then  the  calculated 
molecular  refraction  of  the  first  pair  is  60-92,  and  of  the  second  pair 
75-80,  results  agreeing  fairly  well  with  those  deduced'  from  obser- 
vation. 

These  results  confirm  the  conclusion  of  the  author,  viz.,  that  the 
molecular  refraction  is  independent  of  the  arrangement  of  the  atoms 
in  a  molecule,  but  indicates  the  degree  of  saturation  of  these  atoms. 
Thus  the  identity  of  the  molecular  refractions  of  these  isomerides 
indicates  the  presence  in  mesaconic- and  citraconic  acids  of  a  pair  of 
unsaturated  carbon-atoms,  or  of  the   group  C C,   and  that  the 

isomerism  of  these  acids  cannot  be  explained  by  the  formulae : — 
CMeH.COOH  CMb.COOH 


.C.COOH 

(Citraconic.) 


CRCOOH 

(Mesaconic.) 


P.  P.  B 


Dextro-tartaric     Acid    and    Laevo-malic    Acid.        By     R. 

Anschutz  (Ber.,  14,  2789 — 2792). — By  the  method  already  described 
(this  Journal,  38,  876),  the  following  salts  and  derivatives  of  dextro- 
tartaric  acid  have  been  prepared  :: — 
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Melting  point. 

Boiling  point 
at  23  mm. 

Boiling  point  at 
ordinary  pressure. 

Isopropyl  dcitrotartrate 

Isobutyl               „                

liquid 
68° 

165° 
197 

275° 
823—325° 

Dittcetrnetliyl  dextrotartrate    . . 
Diacetelliyl                  „ 
Dia^et  propyl               „ 
Diacet  isobutyl            „ 

103  0° 
66-6 
81  0 

liquid 

— 

291—292° 

813° 
322—326° 

Dibenzoic  mothyl  dextrotartrate 
Dibenzoic  ethyl                „ 
Dibenzoic  isobutyl           „ 

132° 
liquid 
liquid 

— 

decomposes 
»> 
»» 

Similar  attempts  to  prepare  the  ethereal  malonates  liave  failed. 
The  acetic  derivatives  may  be  easily  obtained  ;  their  boiling  point's 
are  about  40°  higher  tham  those  of  the  corresponding  fumarates. 

Acetomalic  anhydrklcr  C6HeOs,  is  prepared  by  acting  on  malic  acid 
with  acetic  chloride,  and  fractionating  the  product  nnder  reduced 
pressure.  Prepared  in  this  way,  it  is  a  viscous  liquid,  solidifying  to  a 
crystalline  mass,  melting  at  53 — 54°,  and  boiling  at  160 — 162°  under 
a  pressure  of  14  mm.  When  beated  to  boiling  under  ordinary  pres- 
sure, it  forms  maleic  anhydride  (r/dc  Perkin,  this  Journal,  Trans.,  1881, 
562),  the  quantity  formed  being  some  70  per  cent,  of  the  theoretical 
yield. 

The  author  confirms  the  staitement  of  Perlfin  (Inc.  ctt.,  560),  viz., 
that  acetic  chloride  containing  acetic  acid  converts  fumaric  acid  into 
maleic  anhydride.  P.  P.  B. 

Synthesis  of  so-called  Alkyl  Disulphoxides.  By  R.  Otto 
(Bei-.,  15,  121 — 132). — The  method  employed  by  the  author  for  the 
synthesis  of  sulphones,  viz.,  the  action  of  haloid  paraffin  derivatives 
on  sulphinates,  seemed  capable  of  being  applied  to  the  synthesis  of  the 
so-called  disulphoxides,  BijSaOj,  by  substituting  a  thioalkylsulphonate 
for  the  sulphinate. 

Efhi/l  disxdithoxide  or  ethjl  ilkioethylmlphovate,  EtSOj.EtS.  Ethyl 
disulphide  is  converted  into  ethylsulphonic  acid  by  the  action  of  nitric 
acid,  and  then  into  the  corresponding  chloride  by  treatment  with 
phosphorus  pentachloride  in  the  usual  way.  When  purified  by  fractional 
distillation,  the  chloride  is  a  transparent  highly  refractive  liquid  (b.  p. 
171°),  having  a  pungent  odour,  closely  resembling  that  of  mustard 
oil.  Potassium  thioethylsulphonate,  EtSOa-KS,  is  easily  prepared 
from  this  chloride  by  adding  it  gradually  to  a  moderately  concentrated 
aqueous  solution  of  potassium  sulphide,  evaporating  to  dryness,  and 
treating  the  residue  with  boiling  absolute  alcohol,  which  dissolves  the 
thioethylsulphonate.  This  alcoholic  solution  may  be  at  once  used  for 
the  preparation  of  ethyl  thioethylsulphonate  by  adding  ethyl  bromide 
in  quantity  corresponding  to  the  sulphonie  chloride  originally  taken, 
and  boiling  the  mixture  for  some  hours  with  reflux  condenser:  the 
alcohol  is  then  distilled  off  and  water  added,  which  causes  the  separa- 
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tion  of  an  oil  consisting  of  ethyl  thioethylsulphonate  mixed  with  some 
ethyl  bisulphide  and  ethylsulphonate.  On  boiling  the  mixture  of 
oil  and  water  for  some  time  with  reflux  condenser,  the  ethylsulpho- 
nate  alone  is  saponified,  and  on  subsequently  distilling  in  a  current  of 
steam  the  more  volatile  ethyl  bisulphide  passes  over  first,  and  is  suc- 
ceeded by  the  ethyl  thioethylsulphonate,  which  is  far  less  volatile,  so 
that  the  two  can  readily  be  separated.  Another  mode  of  separation  is 
to  agitate  the  mixture — after  saponification  of  the  ethylsulphonate  in 
the  manner  above  described — with  light  petroleum,  which  dissolves  the 
ethyl  bisulphide  and  leaves  the  thioethylsulphonate.  Ethyl  thioethyl- 
sulphonate prepared  in  this  way  is  a  colourless  oil  soluble  in  alcohol 
and  ether,  and  volatilises  unchanged  with  water  vapour.  When  heated 
alone,  it  distils  between  130^  and  140°,  but  is  decomposed  at  the  same 
time.  It  is  identical  with  Lowig  and  Wiedmann's  "  ethyl  disulph- 
oxide "  obtained  by  the  action  of  nitric  acid  on  mercaptan  (Ann. 
Chem.  rhi/s.,  49,  323).  It  is  not  attacked  when  heated  with  water  at 
120"  in  sealed  tubes,  but  when  warmed  with  potash  solution  it  is  decom- 
posed, ethyl  bisulphide  and  potassium  ethylsulphinate  being  formed. 
The  alcoholic  solution  treated  with  zinc  and  sulphuinc  acids  yields 
mercaptan,  and  with  zinc-dust  it  gives  zinc  mercaptide  and  ethylsul- 
phinate, together  with  some  free  mercaptan. 

EthijltluobenzenesidphAj'imte,  PhSO^.EtS  (Abstr.,  1880,  812),  prepared 
by  the  action  of  ethyl  bromide  on  potassium  thiobenzenesulphonate,  is 
u  colourless  oil,  which  cannot  be  distilled  without  decomposition;  it 
closely  resembles  the  other  so-called  disulphoxides  in  properties.  The 
action  of  zinc  and  sulphuric  acid  on  the  alcoholic  solution  produces 
ethylmercaptan  and  phenyl  me  reap  tan,  whilst  with  zinc-dust  it  yields 
zinc  mercaptide  and  benzenesulphinate  with  some  free  mercaptan. 

Ethijl  thioparatoluenesidjjhonate,  C■,\i.^'AO■!,¥li'&,  prepared  in  a  similar 
manner  to  the  above,  is  a  colourless  transparent  somewhat  viscid  oil, 
which  on  exposure  to  a  moist  atmosphere,  becomes  turbid  and  soon 
solidities  to  a  crystalline  mass,  which  again  becomes  liquid  and  trans- 
parent in  a  dry  atmosphere.  It  does  not  volatilise  to  any  extent  in  a 
current  of  water  vapour,  but  in  other  respects  closely  resembles  the 
corresponding  benzene  compound.  When  heated  with  potash  solu- 
tion, it  is  decomposed,  yielding  ethyl  bisulphide  and  potassium  parato- 
luenesulphinate.  When  boiled  with  mercaptan,  it  forms  ethyl  bisul- 
phide and  paratolueuesulphimc  acid  as  follows  : — 

C7H7.SO2.EtS  -f  EtHS  =  Et,S  +  C7H7.SO2H. 

Ethylene  bromide  reacts  with  the  thiosulphonates  as  easily  as  ethyl 
bromide  does.  The  author  is  engaged  in  investigating  the  nature  of 
the  new  compounds  thus  produced. 

In  conclusion,  the  author  gives  Kobig  and  Fock's  measurements  of 
the  crystals  of  benzene-  and  paratoluene-disulphoxides. 

Phenyl  thiobenzenesulphonate  crystallises  in  short  thick  prisms  be- 
longing to  the  monoclinic  system — 

a:l:c  =  1-4460  :  1  :  1-470G. 

Observed  forms,  110,  001,  010,  111,  101. 
Optical  axis  parallel  to  the  plane  of  symmetry. 


ORGANIC  CHEMISTRT.  .  833 

Tolyl  parathiotoluenesnlphonate  crystallises  in  thick  hexagonal 
plates  belonging  to  the  monoclinic  system — 

a:b  :c  =  0-4463  :  1  :  10151. 

Observed  forms,  001,  110,  010,  and  occasionally  111  and  ill. 
Cleavage  perfect  in  the  plane  of  symmetry.  C.  E.  G. 

Condensation  Products  of  Aromatic  Bases.  By  0.  Fischer 
(Ber.,  15,  G7G — GHli). — The  author  has  already  shown  that  by  tho 
action  of  aldehydes  on  the  hydrochlorides  of  primary  amines,  com- 
pounds are  formed  derived  from  three  molecules  of  the  aldehyde  and 
two  molecules  of  the  base,  thus : 

SPhCOH  +  SNHjPhCl  =  CHPh(C,H4.N.CHPh)j 

+  3H,0  +  2HC1. 

By  substituting  the  sulphate  or  phosphate  of  the  base  for  the  hydro- 
chloride, the  aldehyde  and  aniline  will  react,  molecule  for  molecule, 
with  formation  of  diamidotriphenylmethane.  In  like  manner  deri- 
vatives of  benzaldehyde  and  aniline  give  derivatives  of  diamidotri- 
phenylmethane. Thus  paranitrobenzaldehyde  and  aniline  sulphate, 
when  heated  with  zinc  chloride,  give  paranitmdiamidotripheniilme- 
thane.  This  substance  forms  citron-yellow  floccula),  easily  soluble  in 
benzene,  toluene,  &c.  Like  all  the  triphenylmethane  derivatives,  it 
combines  with  benzene  and  toluene  to  form  crystalline  compounds. 
Its  hydrochloride  crystallises  in  silky  glistening  needles,  which,  when 
heated  to  100°  in  a  current  of  hydrogen,  decompose  into  the  base 
and  hydrochloric  acid  ;  the  sulphate  crystallises  in  star-shaped  grouped 
needles.  Paranitrodiamidotriphenyl  gives  paraleucaniline  on  redac- 
tion with  tin  and  hydrochloric  acid. 

Paranitrobenzaldehyde  and  orthotolutdine  give  an  analogous  com- 
pound. 

By  reduction  with  tin  and  hydrochloric  acid,  it  forms  a  lencaniline, 
which  the  author  names  diortholeucaniline  ;  its  salts  resemble  those 
of  lencaniline,  but  its  hydrochloride  is  more  soluble  in  concentrated 
hydrochloric  acid  than  that  of  leucaniline  ;  the  free  base  crystallises 
in  small  colourless  prisms  or  needles,  which  rapidly  turn  pink  in  the 
air.  The  magenta  obtained  by  oxidation  from  diortholeucaniline  is  of 
a  more  intense  blue  than  pararosaniline. 

The  author  draws  attention  to  the  fact  that  on  comparison  of  the 
three  known  rosanilines,  the  entrance  of  the  methyl  group  into  the 
benzene  nuclei  of  pararosaniline  increases  the  tint  of  blue,  but  not  to 
such  an  extent  as  the  entrance  of  the  methyl  group  into  the  amido- 
residue. 

Paranitrobenzaldehyde  and  orthoanisidine  react  in  a  similar  way  to 
form  a  substance  which  separates  out  in  golden  flocks.  It  crystallises 
from  benzene  in  glistening  needles  (m.  p.  108"")  of  formula  C01H21N3O4 
-f  CeHg ;  the  reaction  is  as  follows  : — 

aHiCNOO.COH  -f  2C6H4(NH2).OMe  =  H^O 

+  C6H4(NO0.CH[C6H3(N"Ho).OMe]2. 

On  oxidation  with  chloranil,  this  nitroleuco-base  gives  a  golden- 
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green  dyestaff ;  on  reduction  with  tin  and  hydrochloric  acid,  it  forms 
leucanisidine,  C2iH23N302,  crystallising  in  plates  or  tables  (m.  p.  183"), 
which  rapidly  turn  red  in  the  air.  The  hydrochloride  of  leucanisi- 
dine is  very  soluble  in  concentrated  hydrochloric  acid ;  the  platino- 
chloride  forms  a  golden  crystalline  mass ;  on  heating  the  hydrochlo- 
ride to  130°,  it  forms  rosanisidine  hydrochloride,  which  dissolves  in 
alcohol  and  water  to  form  red  solutions,  with  a  strong  blue  fluores- 
cence. 

Orthonltrobenzaldehyde  and  dimethylaniline  react  to  form  a  nitro- 
leuco-base,  which  crystallises  in  golden  prisms  (ra.  p.  155°),  sparingly 
soluble  in  cold  water  and  alcohol.  Om.  reduction  of  the  nitroleuco- 
base  with  tin  and  hydrochloric  acid,  a  tetramethyltriamidotriphenyl- 
methane,  C'}3Hy7N3,  is  obtained  crystallising  in  star-shaped  prisms 
(m.  p.  126°),  which  give  on  oxidation  a  reddish-violet  dyestufF. 

V.  H.  V. 

Action  of  Diazo- Compounds  on  a-Thymolsulphonic  Acid. 
By  J.  H.  Stf.bbins  (Ber.,  14,  2793 — 27'>7). — Sodium  azohenzenethymo- 
sulphonate,  Ph.N2.C6HMe(C3H7)(OH).SO:,Na,  is  obtained  by  acting  on 
an  alkaline  solution  of  K-thymolsulphonic  acid  with  diazobenzene 
chloride.  It  crystallises  from  hot  water,  by  which  it  is  partially  de- 
composed, in  yellow  needles,  possessing  tinctorial  power,  and  impart- 
ing a  yellow  colour  to  wool.  The  barium  salt  is  obtained  as  a  yellow 
precipitate  by  adding  barium  chloride  to  a  solution  of  the  sodium 
salt.  It  is  sparingly  soluble  in  hot  water,  but  soluble  in  aqueous 
alcohol.  The  free  acid  is  obtained  as  a  red  precipitate  by  decompos- 
ing the  sodium  salt  with  hydrochloric  acid..  It  crystallises  from  hot 
water  in  small  yellow  six-sided  prisms,  melting  with  decomposition  at 
215-75°. 

In  a  similar  manner  parazotoluene-a-thymolsulphonic  acid, 

€6H,Me.N2.C6H4Me(C3H0(OH).SO3H, 

and  azoxylene-«-thymolsulphonic  acid, 

C6H4Me,.N2.C6HMe(C3H7)(OH).S03H, 

have  been  prepared  by  the  action  of  paradiazotoluene  chloride  and 
diazoxylene  chloride  respectively  on  an  alkaline  solution  of  a-thymol- 
sulphonic  acid.  These  compounds  resemble  the  above,  impart  a  yellow 
colour  to  wool,  and  are  decomposed  on  being  boiled  with  water.  The 
solubility  of  these  compounds  decreases  with  increase  in  molecular 
weight.  P.  P.  B. 

Azobenzenesulphonic  Acids.  By  J.  Y.  Janovsky  (Monatsh. 
Chevi.,  3,  237 — 248). — The  azobenzenemonosulphonic  acid  which 
Griess  obtained  by  the  action  of  pyrosulphuric  acid  on  azobenzene 
(Annalen,  131,  89),  is  converted  by  reduction  with  tin  and  hydro- 
chloric acid  into  paramidobenzenesulphonic  or  sulphanilic  acid,  and 
must  therefore  consist  of  azobenzeneparasulphonic  acid, 

CeHs.Na.CsHi.SOsH  [N2  :  SO3H  =1:4]. 

The  corresponding  chloride,  CeHs  Na-CeHi.SOoCl,  obtained  by  the 
action  of  PCI5  on  the  sodium  salt,  crystallises  in  tufts  of  orange-red 
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needles.  It  is  partly  decomposed  by  heat,  but  a  portion  sablimes  in 
golden-yellow  needles ;  from  benzene  it  crystallises  in  thin  laminse, 
ni.  p.  82^ 

AzohenzeiiedisKJ phonic  Acidn,  Ci2Ht,N3(SOjH)2. — The  anthor  prepares 
these  acids  by  mixing  1  pt.  azobenzene  with  4  pts.  crystallised  pyro- 
sulphuric  acid,  heating  the  mass  at  150 — 160°  for  half  an  hour,  then 
leaving  it  to  cool,  and  diluting  with  1 — l'^  vol.  water,  whereupon  it 
becomes  very  hot,  and  on  cooling  solidifies  to  a  magma,  which  mast 
be  collected  on  a  platinum  fmnnel,  and  freed  from  mother-liquor  bs 
completely  as  possible  by  aspiration.  From  the  mother-liquor,  a  further 
portion  of  the  acids  may  be  obtained  by  converting  them  into  barium 
salts. 

The  mass  on  the  funnel  contains  three  disulphonic  acids,  and  on 
dissolving  it  in  a  small  quantity  of  water,  a  certain  portion  of  mono- 
sulphonic  acid  is  usually  left  behind.  The  solution  contains  the  disul- 
phonic acids,  and  when  left  to  evaporate,  often  deposits  concentric 
groups  of  crystals  consisting  of  the  least  soluble  of  the  three.  Two 
of  these  acids  may  be  separated  by  conversion  into  barium,  potassium, 
or  load  salts,  the  salts  of  one  of  them  (Limpricht's  a-acid)  being  but 
slightly  soluble  in  water,  while  those  of  the  second  (^)  are  easily 
soluble.  On  spontaneous  evaporation  of  the  strengly  acid  mother- 
liquor  obtained  in  it.he  preparation  of  the  crude  acids,  the  third  acid 
(7)  separates  in  granular  crystals  convertible  into  distinct  prisms  by 
recrystallisation.  The  separation  of  the  acids  may  also  be  effected  by 
concentrating  the  solution  as  far  as  possible,  and  adding  fuming  hydro- 
chloric acid,  which  throws  down  the  /iJ-acid.  The  aqueous  solution  of 
this  acid  yields  iino  broad  laminae,  having  the  composition, 

CuiH,N,(S03H)i  -t-  ^H,0, 

The  a-acid,  already  described  by  the  author  (p.  48  of  this  volume), 
agrees  with  Limpricht's  a-acid  (p.  517). 

To  determine  the  orientation  in  the  tlvree  acids  obtained  as  above, 
they  were  reduced  by  tin  and  hydrochloric  acid  to  amidobenzenesul- 
phonic  acids,  the  dissolved  tin  was  precipitated  by  hydrogen  sulphide, 
and  the  hydrochloric  acid  evaporated,  whereupon  there  remained  a 
mass  of  slightly  coloured  crystals.  This  residue,  in  case  the  two 
sulpho-groups  are  symmetrically  situated  in  the  two  benzene-nuclei, 
can  consist  only  of  (1  :  2),  (1  :  ii),  or  (1  :  4)  amidobenzenesulphonic 
acid ;  but  if  the  two  sulpho-groups  are  in  the  same  nucleus,  it  may 
consist  of  six  amidobenzenedisulphonic  aoids,  in  which  the  two  SO3H- 
groups  occupy  with  regard  to  the  NH.2  in  1,  the  positions  2  :  3,  2  :  4, 
2  :  5,  2  :  6,  3  :  4,  -3  :  5.  This  residue  was  treated  with  alcohol  (92 
per  cent.),  which  left  undissolved  a  faintly  lilac-coloured  mass,  A  ; 
and  the  filtrate,  B,  after  concentration  over  the  water-bath,  was 
treated  with  water  and  crystallised  over  sulphuric  acid. 

The  residue  A  treated  with  fuming  hydrochloric  acid,  was  sepa- 
rated into  two  aoids,  and  on  recrystallisation  from  water  (1  :  70),  a 
sparingly  soluble  portion  remained,  which,  after  several  crystallisations 
from  water,  yielded  sulphanilic  acid  [1  :  4],  while  the  mother-liquor 
deposited,  first  a  small  additional  quantity  of  this  acid,  and  then  small 
lilac-coloured   prismatic  crystals   of    metamidobenzenesulphouic  acid 
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[NH2  :  SO3H  =  1:3].  Hence  it  follows  that  by  direct  snlphonation 
of  azo-benzene,  two  sulpho-acids  are  obtained,  having  the  sulpho- 
groups  in  different  benzene-nuclei,  and  represented  by  the  formulse — 

HSOs.C.Hi.N  :  N.C6H4.SO3H  and  HSOj.CeH^.N :  N.CgHi.SOsH. 

The  more  soluble  ^ara-acid  crystallises  by  spontaneous  evaporation 
in  large  ruby-red  needles  containing  3  mol.  H2O  ;  otherwise  in  concen- 
trically grouped  reddish-yellow  needles  containing  2H20.  The  cor- 
responding sulpkochloride  was  found  by  the  author  to  differ  somewhat 
in  its  properties  from  that  described  by  Limpricht.  When  prepared 
from  the  sodium  salt  and  recrystallised  from  chloroform,  it  forms  dark 
red  feathery  crystals  melting  at  170°  ;  from  ether  it  separates  in  com- 
pressed pyramidal  forms ;  from  benzene  in  long  ruby-red  needles. 
Potassium  azobetizene-p-sulplwnate  forms  yellowish-red  concentrically 
grouped  laminae;  the  barium  salt  concentric  or  warty  groups  of 
needles. 

The  wefa-acid,  puriBed  by  fractional  crystallisation,  crystallises  in 
yellow-red  laminae,  sparingly  soluble  in  water,  easily  in  strong  hydro- 
chloric acid,  and  appearing  under  the  microscope  to  consist  of  swallow- 
tailed  twins.  The  potassium  and  barium  salts  are  more  soluble  than 
those  of  the  para-acid.  The  sulpkochloride  crystallises  from  ether  in 
needles,  from  chloroform  in  broader  prisms  melting  at  143°. 

The  third  azobenzenesulphonic  acid,  which  often  separates  by  spon- 
taneous evaporation  from  the  mother-liquor  of  the  other  two  after 
dilution  with  water,  has  not  yet  been  obtained  quite  pure,  but  it  yields 
by  reduction  with  tin  and  hydrochloric  acid  an  acid  closely  resembling 

12  4 

the  so-called  disulphanilic  acid,  C6H3(NH2)(S03H).S03H.  Hence  it 
may  be  inferred  that  the  azo-acid  has  its  two  sulpho-groups  in  the  same 

benzene-nucleus  and  in  the  meta-position  with  regard  to  each  other, 

I  2  4 

as  represented  by  the  formula  C6H5.N2.C6H3(S03H)(S03H). 

Substitution-products  of  Azobenzenemonosulphonic  Acid. — The  mono- 
nitro-acid,  Ci2H8(N02)(S03H)N2,  is  obtained  by  adding  the  monosul- 
pho-acid  to  ten  times  its  quantity  of  strong  nitric  acid  (1'48),  warming 
the  mixture  for  a  little  while,  and  expelling  the  excess  of  nitric  acid  ; 
when  all  the  sulpho-acid  is  nitrated,  the  liquid  is  no  longer  clouded  by 
water.  The  evaporated  liquid  is  a  yellow  syrup,  which  crystallises 
over  sulphuric  acid  in  hydrated  plates  and  nodules.  The  process 
appears  indeed  to  yield  two  acids,  only  one  of  which  has  yet  been 
studied.  This  acid  and  its  salts  detonate  very  strongly  when  heated. 
The  barium  salt  (Ci2Hs(N02).S03)2Ba  +  6H2O,  is  sparingly  soluble,  and 
crystallises  in  stellate  groups  of  microscopic  needles.  The  stiver  salt, 
also  sparingly  soluble,  separates  from  hot  water  iu  yellow  anhydrous 
microscopic  crystals,  which  detonate  very  strongly  when  heated.  The 
potassium  salt  crystallises  in  concentric  groups  of  sparingly  soluble 
yellow  needles. 

The  mother-liquors  of  the  barium  and  silver  salts  have  a  deep 
yellow-red  colour,  and  on  spontaneous  evaporation  leave  crystals 
essentially  different  from  those  above  described,  indicating  the  exist- 
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ence  of  a  second  nitro-acid,  which  the  author  proposes  to  examine 
further. 

By  fusing  azobenzenemonosulphonic  acid  with  potassium  cyanide,  a 
brown  oily  distillate  is  obtained,  which  appears  to  be  a  nitrate  of 
azobenzene-carboxylic  acid,  and  when  saponified  or  boiled  with  hydro- 
chloric acid,  yields  an  acid  crystallising  in  laminaa.  H.  W. 

Paraxylenol.  By  V.  Olivkri  (Gazzetta,  1882,  161— 167).— The 
paraxylenol  used  in  the  preparation  of  the  following  derivatives  was 
obtained,  according  to  Jacobsen's  directions  (this  Journal,  32,  HOO), 
from  the  portion  of  commercial  xylene  not  dissolved  by  ordinary  sul- 
phuric acid,  and  passed  over  on  distillation  between  137°  and  139°. 

Nitrosopuraxijleuol,  C6HjMe2(NO).OH,  is  prepared  by  mixing  a 
solution  of  2?.xylenol  in  caustic  potash  with  an  aqueous  solution  of 
potassium  nitrite,  cooling  the  mixture  to  0°,  decomposing  it  with 
dilute  acetic  acid,  and  again  cooling  the  liquid.  A  copious  precipitate 
is  thus  obtained,  which  becomes  resinous  if  left  in  the  liquid,  but  may 
be  purified  by  collecting  it  on  a  cloth,  pressing  it  between  paper,  and 
repeatedly  crystallising  it  from  very  dilute  alcohol.  It  forms  long  well- 
defined  reddish  needles,  soluble  in  alcohol,  ether,  and  benzene,  nearly 
insoluble  in  water,  melting,  with  decomposition,  at  160 — 165°. 

T/ie  tliree  Isomeric  Nitroparaxylenols,  C«H3MeXN0j).0H. — The  a- 
modification,  formed  by  dissolving  the  nitroso-compound  in  dilute 
aqueous  potash  and  oxidisingwith  potassium  ferricyanide,  crystallises  in 
very  slender,  well-defined,  nearly  colourless  needles,  soluble  in  alcohol, 
ether,  and  boiling  water,  very  slightly  in  cold  water,  to  which  it  im- 
parts a  fine  canary-yellow  colour;  melts  at  115°.  The  /3-modification, 
obtained  by  treating  ^^-xylenol,  dissolved  in  glacial  acetic  acid,  with 
fuming  nitric  acid,  is  a  yellowish  fragrant  oil,  boiling  with  partial 
decomposition  at  236".  Its  potassium  salt,  prepared  by  dissolving  tl»e 
niti'oxylenol  in  excess  of  aqueous  potash,  evaporating,  leaving  the 
residue  for  some  time  exposed  to  the  air,  and  then  treating  it  with 
absolute  alcohol  to  separate  potassium  carbonate  formed  at  the  same 
time,  is  a  red- brown  mass  very  soluble  in  water  and  in  alcohol.  The 
hariuiu  salt,  (C8H8N02.0)2Bai  obtained  from  the  potassium  salt  by  pre- 
cipitation with  barium  chloride,  forms  shining,  .deep  purple,  anhydrous 
scales,  soluble  in  boiling  water,  very  slightly  also  in  cold  water.  The 
7-modification  is  obtained  by  the  action  of  nitric  acid  on  ^-xylenol- 
sulphonic  acid  dissolved  in  water,  and  crystallises  in  splendid  canarir- 
yellow  scales,  melting  at  89°,  sligJitly  soluble  in  water,  freely  in  alcoh»)l 
and  ether.  Its  potass ivm  salt,  C8Hi6(N02).OK+  H^O,  crystallises  in  long 
flexible  orange-yellow  needles  which  give  ofi'  their  water  at  180', 
acquiring  a  scarlet<  colour,  and  explode  with  great  violence  at  260°. 
It  is  less  soluble  than  the  potassium  salt  of  /3-nitro,-f»-xylenol. 
The  barium  salt,  (08118^02.0)3*  +  HjO,  crystallises  in  canary -yellow 
scales  which  give  off  their  water  at  130°,  assuming  an  orauge-yellow 
colour. 

Faraxylenol-carhoxylic  acid,  C(.HoMe2(0H).C00H,  .is  prepared  by 
passing  a  stream  of  carbonic  anhydride  overp-xylenol  in  a  retort  con- 
taining pellets  of  sodium  and  heated  to  180°,  the  action  being  kept  up  for 
12  hours,  and  sodium  added  from  time  to  time.    The  unaltered  sodium 
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is  then  removed  by  water,  gradually  added,  which  dissolves  the  pro- 
duct ;  the  liquid  is  filtered  and  exhausted  with  ether ;  the  ethereal 
solution  is  treated  with  sodium  carbonate  to  dissolve  out  the  acid  pro- 
duced ;  the  solution  of  the  sodium  salt  is  treated  with  hydrochloric 
acid,  which  throws  down  the  p-xylene-carboxylic  acid;  and  the  pre- 
cipitate is  pressed  between  paper,  purified  with  animal  charcoal,  and 
crystallised  from  a  mixture  of  alcohol  and  water. 

Paraxylene-carboxylic  acid  thus  obtained  crystallises  in  long  colour- 
less silky  needles,  soluble  in  alcohol  and  ether,  slightly  soluble  in 
water.  The  aqueous  solution  is  coloured  violet  by  ferric  salts.  The 
crystals  melt  at  137°.  The  barium  salt,  (C8H903)2Ba  +  4H2O,  forms 
very  small  colourless  needles  very  soluble  in  water. 

Wroblewsky  (Zeitschr.  f.  Chem.,  1868,  p.  252),  by  treating  xylenol 
from  commercial  xylene  with  sodium  and  carbonic  anhydride,  obtained 
a  xylenc-carboxylic  acid,  different  from  that  here  described,  inasmuch 
as  it  melted  at  155°  and  formed  a  barium  salt  differing  in  its  amount  of 
crystal-water  from  that  of  the  acid  prepared  from  jj- xylenol. 

H.  W. 

Synthesis  by  means  of  Anhydrous  Magnesium  Chloride. 
Py  G.  Mazzaha  {Gazz>itfa,  1882,  167— 168).— The  author,  after  noticing 
various  syntheses  of  organic  compounds  by  means  of  dehydrating 
agents,  such  as  strong  hydrochloric  and  sulphuric  acid,  phosphoric 
anhydride  and  zinc  chloride,  proceeds  to  describe  the  formation  of 
certain  phenols  by  the  aid  of  anhydrous  magnesium  chloride,  viz. : 
(1.)  hohutylpheiiol,  CHMe2.CH2.C6H4. OH,  from  isobutyl  alcohol  and 
phenol,  together  with  another  substance  insoluble  in  potash,  probably  the 
corresponding  isolmty lie  ether.  (2.)  Propyhnetacresol,  C3H7.C6H3Me.OH, 
from  propyl  alcohol  and  metacresol :  boils  at  230 — 235°;  gives  no 
coloration  with  ferric  salts.  At  the  same  time  there  is  formed  the  cor- 
responding propylic  ether,  CsHv.CsHsMe.OCaH,,  which  boils  at  a  some- 
what higlier  temperature.  (3.)  IsopropT/lmetacresol,  CHMco.CeHsMe.OH 
(b.  p.  225 — 230"'),  is  foi'med  in  like  manner  together  with  its  isopropylic 
«ther.     The  phenol  boils  at  225—230°.  H.  W. 

Action  of  Acid  Chlorides  and  Bromides  on  Quinones.  By 
H.  ScHULZ  {Ber.,  15,  652 — 659). — By  the  action  of  acid  chlorides  and 
bromides  on  quinone,  haloid  derivatives  of  ethereal  salts  of  quinol 
(which  have  previously  been  studied  by  Wichelhaus  and  others)  are 
formed  thus  :  C6H4O2  +  25^01  =  C^Ui(0i:^)2  +  CI2  =C6H3Cl(OA^)o 
+  HCl  and  C6H3C1(05^)2  +  CI2  =  C6H2Cl2(OAc)2  +  HCl.  Thus 
quinone  and  acetic  chloride  yield  mono-  and  di-chloroquinyl  acetate, 
and  quinone  and  acetic  bromide  yield  mono-  and  di-bromoquinyl 
acetate ;  and  similarly  monochloroquinone  and  acetic  bromide  yield 
chlorbromoquinyl  acetate. 

On  heating  thymoquinone  and  acetic  chloride  in  sealed  tubes,  mono- 
chlorothymyl  diacetate,  C6HClMePr(OAc)2,  is  obtained,  crystallising  in 
rhombic  leaflets  (m.  p.  87"),  easily  soluble  in  alcohol  and  ether;  the  cor- 
responding monobromothymyl  diacetate  crystallises  m  rhombohedrons 
(m.  p.  91''),  soluble  in  acetic  acid,  sparingly  soluble  in  petroleum. 
Benzoic  chloride  behaves  like  acetic  chloride  ;  with  thymoqujnone  it 
yields  mono-  and  di-chlorothymyl  di-benzoate,  C6H.ClMePr(OBz)2  and 
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CCl2MePr(OBz)2 ;  the  former  crystallises  in  white  needles  (ni.p.  191°). 
The  author  proposes  to  carry  on  further  experiments  on  these  com- 
pounds. V.  H.  V. 

Oxidation  of  Pyrogallol  in  presence  of  Free  Acid.  By  P. 
DE  Clermont  and  P.  Chautard  (Gampt.  remi.,  94,  1189 — 1102). — 
When  pyrogallol  is  oxidised  in  presence  of  free  acid  by  silver  nitrate, 
chromic  acid,  or  potassium  permanganate,  the  reaction  is  complex, 
purpurogallin  being  the  principal  product.  When  the  oxidising 
agent  was  potassium  permanganate  mixed  with  sulphuric  acid,  the 
authors  were  able  to  isolate,  in  addition  to  purpurogallin,  pyrogallo- 
quinone,  and  a  third  substance,  the  composition  of  which  has  not 
been  determined,  but  which  forms  small  needles  and  transparent 
prismatic  tables  with  a  silvery  lustre.  Analysis  of  carefully  purified 
purpurogallin,  of  the  barium  and  sodium  salts,  and  of  its  acetyl-,  ethyl-, 
bromo-,  and  nitro-derivatives,  proves  that  its  true  formula  is  C20H1RO9, 
as  found  by  Gerard,  and  not  Ci^HuOg,  as  found  by  Wichelhaus.  Heated 
with  hydriodic  Qr:\d  in  sealed  tubes,  purpurogallin  yields  a  hydro- 
carbon containing  Cio,  and  probably  higher  homologues  containing 
Cio».  C.  H.  B. 

Preparation  of  Aromatic  Ethereal  Salts  of  Phosphoric 
Acid.  By  A.  Weber  and  A.  Heim  {Bt:r.,  15,  639—640). — The  aromatic 
ethereal  salts  of  phosphoric  acid  can  easily  be  prepared  by  the  action 
of  phosphorus  oxychloride  on  the  phenols.  The  authors  have  thus 
obtained  triphenyl,  tri-/!i-naphthyl  and  tricresyl  phosphate  from  the 
corresponding  phenols.  V.  H.  V. 

Derivatives   of  Umbelliferone.    By  E.  Posen  (Ber.,  14,  2744 — 

CH  '  CH 

2747). — ITmfceWi/erorte,  OH. C6H,< q > CO,  may    be    obtained 

from  acetumbelliferone,  described  by  Ziemann  and  Lewy  (Abstr., 
1878,  424),  also  by  Ziemann  and  Riemer  (ibid.,  1879,  721),  by  heatiug 
this  compound  for  a  few  minutes  at  50°  with  a  dilute  aqueous 
potash  solution. 

UiubeUic  acid,  C6H3(OH)2.CH  ICH.COOH,  is  obtained  by  heating 
umbelliferone  with  potash  at  70°,  and  decomposing  the  product  with 
hydrochloric  acid.  It  is  soluble  in  warm  water  and  in  alcohol,  but  in- 
sohible  in  ether  and  benzene.  It  has  not  been  obtained  crystalline, 
and  when  dry  forms  a  yellowish  powder :  it  decomposes  at  260°.  The 
salts  with  the  alkalis  and  alkaline  earths  are  soluble,  the  lead  and  copper 
salts  are  insoluble.     It  reduces  ammoniacal  solutions  of  silver  salts. 

CH  '  (^H 

Tribromumbelliferone,  0'H..C6Br3<^ A  >C0,  is  obtained  by  add- 
ing bromine  to  a  hot  aqueous  solution  of  umbelliferone.  It  is  insoluble 
in  water,  but  soluble  in  alcohol,  from  which  it  crystallises  in  small  white 
needles,  m.  p.  li'6°.  Its  solutions  give  a  greenish-yellow  fluorescence. 
It  is  decomposed  by  alkalis. 

TrinitroumbeUiferove,  0H.C6(N02)3".  (C3H0O0),  is  obtained  by  adding 
umbelliferone  carefully  to  a  mixture  of  concentrated  nitric  and  sul- 
phuric acids,  and  pouring  the  product  into  water.     It  is  soluble  in  the 

S  k  2 
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ordinary  solvents,  and  crystallises  from  benzene  in  yellow  needles, 
united  in  rosettes  which  contain  1  mol.  of  benzene;  this  is  expelled 
at  100°,  and  it  then  melts  at  216°.  Its  solutions  are  decomposed  by 
alkalis.  P.  P.  B. 

Orthonitrobenzaldehyde.  By  P.  Friedlander  and  R.  Henriques 
(Ber.,  14,  2801 — 2805). —  This  compound  is  formed  by  the  oxidation 
of  orthonitrocinnamic  acid  in  cold  alkaline  solution  with  dilute  solu- 
tion of  potassium  permanganate,  and  can  be  obtained  from  the  filtrate 
from  the  manganese  dioxide,  by  acidifying  it  and  extracting  with 
ether.  A  better  method  of  preparation  is  a  modification  of  that 
described  by  Friedlander  for  preparing  paranitrobonzaldehyde  (this 
vol.,  401).  According  to  this  method,  ethyl  orthonitrocinnamate  dis- 
solved in  concentrated  nitric  acid  is  treated  with  small  quantities  of 
sodium  nitrite,  and  after  standing  for  some  time  the  product  is  poured 
into  water.  The  aldehyde  separates  out  as  an  oil,  and  after  being 
washed  with  water,  is  ptrrified  by  distillation  in  a  current  of  steam. 

The  aldehyde  prepared  in  this  way  has  essentially  the  properties 
attributed  to  it  by  Gabriel  and  Meyer  (Abstr.,  1881,  729;  and  this 
vol.,  188).  It  is  soluble  in  the  ordinary  solvents,  and  crystallises 
in  light  yellow  needles  (m.  p.  46°).  It  unites  with  sodium 
hydrogen  sulphite  to- form  a  compound  easily  soluble  in  water.  By 
oxidation,  it  is  converted  into  orthonitrobenzoic  acid,  and  by  con- 
centrated soda-solution,  is  converted  into  orthonitrobenzyl  alcohol, 
■which  crystallises  in  yellowish  needles  (m.  p.  74").  This  compound 
has  already  been  described  by  Jaffe,  who  observed  its  formation  by  the 
passage  of  orthonitrotoluene  through  the  animal  organism. 

The  authors  confirm  the  observation  of  Rudolph  on  the  action  of 
nascent  hydrogen  on  orthonitrobenzaldfehyde  (Abstr.,  1880,  460). 

P.  P.  B. 

Synthesis  of  Parapropylbenzoic  Acid.  By  R.  Meter  and  E. 
MiJLLER  (Ber.,  15,  698 — 699). — The  author  has  synthesised  para- 
normalpropylbenzoic- acid  by  the  action  of  moist  carbonic  acid  on 
sodium  and  parabromopropylbenzene.  By  the  oxidation  of  synthetical 
cuminic  acid  with  potassium  permanganate,  besides  terephthalic  acid, 
hydroxypropylbenzoic  acid,  OIl,CjHg.C6H4.COOH,  is  also  formed. 

Derivatives  of  Para-  andv  Ortho-nitrocinnamic  Acid.  By 
C.  L.MtiLLER  {Annalen,  212,  122— 149).— These  acids, 

CeHtCDJOO-CH  :  CH.COOH   [NO2  :  C3H3O2  =  1 :  2  and  1 :  4], 

are  best  prepared  by  adding  finely  pulverised  cinnamic  acid  to  nitric 
acid  of  sp.  gr.  1'48,  mixing  the  pasty  mass  with  lO  vols,  iced  water, 
decanting  the  milky  liquid,v  washing  the  residue  with  water,  and  dry- 
ing it  fit  a  gentle  heat  on  earthenw  are  slabs  ;  and  they  are  most  readily 
separated  from  one  another  by  converting  them  into  the  corresponding 
etli}  1-salts,  which  is  effected  by  drenching  the  crude  product  with 
alcohol  of  93  per  cent.,  and  heating  the  mixture  in  an  apparatus  with 
reversed  condenser  in  a  rapid  stream  of  hydrogen.  The  whole  then 
dissolves  to  a  yellow  liquid,  which  solidifies  to  a  crystalline  pulp,  to  be 
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purified  by  draining  off  tlie  alcoholic  liquid,  and  washing  first  with 
cold  alcohol,  then  with  dilute  aqueous  ammonia.  In  this  manner  the 
greater  part  of  the  ethylic  para-nitrocinnamate  is  obtained  in  yellowish 
needles  melting  at  137°  ;  and  the  mother-liquor  freed  from  part  of  the 
alcohol  by  distillation,  and  then  left  to  evaporate,  yields  the  ortho-ether, 
in  thin  yellow  rhombic  crystals  melting  at  42",  together  with  a  white 
precipitate  of  orthonitrocinnamic  acid  (m.  p.  232°),  due  either  to 
imperfect  etherification  or  to  partial  decomposition  of  the  ether  by  the 
water  present.  The  acid  and  ether  thus  obtained  are  best  separated 
by  evaporating  off  the  alcohol,  treating  the  residue  with  carbon  bisul- 
phide, which  dissolves  the  ether,  especially  with  the  aid  of  heat, 
leaving  the  free  acid  undissolved.  About  a  third  of  the  orthonitro- 
cinnamic acid  is  thus  obtained  in  the  free  state,  the  rest  as  ethylic 
ether. 

The  free  acids  may  be  prepared  from  the  ethers  by  boiling  the  latter 
in  the  state  of  fine  powder,  with  a  somewhat  concentrated  solution  of 
sodium  carbonate,  and  purified  by  recrystaltisation  from  hot  alcohol. 
Para-nitrociunamic  acid  is  thus  obtained  in  the  form  of  thin,  yellowish, 
highly  lustrous  needles  or  laminae,  which  turn  brown  at  260°,  and  melt 
at  about  270°.  The  or^^o-acid  forms  an  extremely  loose  white  mass, 
consisting  of  very  thin  felted  needles,  which  begin  to  turn  brown  at' 
225°,  and  melt  at  232°. 

Action  of  Bromine  on  the  two  Ethylic  Nitrocinnamates. — The  two 
nitrocinnamic  acids  are  but  slowly  attacked  by  bromine,  the  combina- 
tion not  being  complete  even  when  they  are  left  for  a  week  in  a- 
shallow  glass  vessel,  under  a  bell-jar,  together  with  bromine ;  but 
with  the  ethers  combination  takes  place  much  more  readily.  To  pre- 
pare these  bromine-compounds,  the  nitrocinnamic  ether  (20  g.)  dis- 
solved in  300  g.  carbon  bisulphide  is  heated  in  a  reflux  apparatus  with 
15  g.  bromine,  the  liquid  being  boiled  till  it  becomes  colourless, 
after  which  part  of  the  carbon  bisulphide  is  distilled  off,  and  the  rest 
left  to  evaporate,  the  bromide  of  the  ethylic  nitrocinnamate  (or  ethylic 
nitrophenyldibromopropionate)  then  remaining  in  crystals. 

1  4 

Thepara-componnd,C6H4(N02)(CHBr.CHBr.COOEt)  thus  prepared 
separates  in  tufts  of  yellowish  crystals,  having  an  intensely  disagree- 
able odour ;  it  dissolves  easily  on  warming  in  alcohol  and  carbon  bisul- 
phide, and  separates  from  the  hot  saturated  solutions  in  fine  mono- 
clinic  prisms,  perfectly  colourless  and  inodorous,  and  melting  at  110 — 
111°.  It  dissolves  readily  also  in  ether,  light  petroleum,  and  chloro- 
form. The  o?-/Ao-compound  forms  faintly  yellow  monocliriic  crystals, 
very  easily  soluble  in  alcohol,  ether,  light  petroleum,  chloroform,  and 
carbon  bisulphide,  and  melting  at  71°. 

Action  of  Alcoholic  Potash  on  Ethylic  Paranitrophenyldibro7nopionate. 
— By  acting  on  1  mol.  of  this  ether  with  2  mols.  potassium  hydroxide 
dissolved  in  alcohol,  the  author  expected  to  obtain  nitrobromocinnamic 
acid,  according  to  the  equation — 

C6Hi(N02).aH,Br2.COOEt  +  2K0H 

=  C6H,(N02).C2HBr.COOK  -f  KBr  +  H,0  +  EtOH. 
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Instead  of  this,  however,  a  mixture  of  two  isomeric  ethyl  paranitro- 
bromocinoamates, 

CeH^CNO.CH:  CBr.COOEt,  and  C6H4(N02).CBr !  CH.COOEt, 

was  obtained,  together  witb  potassium  bromide  and  other  products. 
The  two  ^-nitrobromocinnamic  ethers  are  separated  from  the  potassium 
bromide  byagit^tin^  the  orystalline  product  with  ether,  and  are  depo- 
sited ou  distilling  off  part  of  the  ether,  the  one  (a)  in  large  prisms 
melting  at  63° ;  the  other  (/3)  in  small  slender  needles  melting  at  93". 
The  two  may  be  separated  by  picking  out  the  large  crystals  as  com- 
pletely as  possible,  and  dissolving  the  remainder  in  about  80  pts.  of 
hot  alcohol,  which  on  cooling  deposits  the  /S-compound  in  needles, 
leaving  in  solution  the  rest  of  the  a-compound,  which  may  be  purified 
by  repeated  ciystallisation. 

Ethylic  a-paramtrophenylbromocinnamate  (m.  p.  63°)  crystallises  in 
thin  transparent  rhombic  prisms,  having  a  yellow  colour  and  strong 
lustre  ;  dissolves  readily  in  alcohol,  ether,  chloroform,  and  carbon  bisul- 
phide.— The  /3-compound  (m.  p.  93°)  crystallises  in  very  slender, 
slightly  yellowish  needles,  having  a  faint  silky  lustre;  it  is  somewhat 
less  soluble  in  cold  alcohol  than  the  a-compound,  easily  soluble  in 
ether,  chloroform,  and  carbon  bisulphide. 

The  potassium  salt  obtained  in  the  above  reaction,  after  being  freed 
by  ether  from  the  admixed  ethylic  nitrobromociunamates,  was  dis- 
solved in  water  and  decomposed  by  sulphuric  acid,  whereby  a  white 
precipitate  was  formed,  which,  aft«r  washing  and  drying,  melted  at 
142 — 150°,  and  gave  by  analysis  numbers  indicating  a  mixture  of  nitro- 
bromocinnamic  and  nitrophenylpropiolic  acid,  C6Hi(N02)C  :  C.COOH, 
but  on  distilling  the  substance  in  a  current  of  steam,  in  the  expecta- 
tion that'the  nitrophenylpropiolic  acid  would  pass  over,  just  as  Glaser's 
•phenylpropiolic  acid  does  when  similarly  treated,  there  was  obtained, 
instead  of  the  expected  acid,  a  neutral  body,  having  a  peculiar 
aromatic  odour  extremely  pungent  in  ethereal  solution,  and  the  com- 
j)Osition  of  nitrophenylacetylene,  C6H4(N02).C  :  CH,  formed  from  nitro- 
phenylpropiolic acid  by  separation  of  CO2.  This  nitro-compound 
melts  at  149°,  dissolves  readily  in  alcohol,  ether,  chloroform,  and 
carbon  bisulphide,  very  sparingly  in  water,  and  exhibits  the  property, 
characteristic  of  acetylene,  of  forming  metallic  derivatives  ;  the  copper- 
compound  has  a  deep  red  colour ;  the  silver-compound  is  greenish- 
yellow. 

In  the  distillation  of  the  above-mentioned  mixture  of  acids  with 
steam,  a  portion  dissolved  in  the  boiling  water ;  and  on  filtering,  an 
insoluble  residue  was  obtained,  which,  after  washing  with  a  little  hot 
water,  and  drying  over  sulphuric  acid,  melted  at  205°,  and  gave  by 
analysis  numbers  agreeing  with  the  formula  of  a  nitrobromocinnamic 
acid.  This  paranitrobromocinnamic  acid,  when  purified  by  recrystal- 
lisation  from  water,  forms  very  slender  needles,  having  a  faintly  yellow 
colour,  and  somewhat  silky  lustre.  It  is  sparingly  soluble  in  cold, 
more  readily  in  hot  water,  easily  in  alcohol,  ether,  light  petroleum, 
and  chloroform,  sparingly  in  hot,  nearly  insoluble  in  cold  carbon  bisul- 
phide.    Its  ethylic  etber,  obtained  by  passing  hydrochloric  acid  gas 
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into  its  warm  alcoholic  solution,  melts  at  93°,  and  agrees  in  all  other 
respects  with  tliat  already  described. 

The  lariaiiimit,  (C«H4(NOv).C2HBr.COO)2Ba,  obtained  by  dissolving 
the  acid  in  baryta-water,  forms  a  yellowish  crystalline  mass.  Its 
aqueous  solution  boiled  or  evaporated  on  a  water-bat li,  is  resolved  into 
nitroplienylacetylene,  barium  bromide,  and  carbon  dioxide : 

(CeHiNOj.CHBr.COOiBa  =  BaBr^  +  2C0,  +  2(CeH4NO,.C,H). 

When  the  Bltrate  from  the  acid  melting  at  205°  was  shaken  with 
ether,  and  the  residue  left  after  distilling  off  the  ether  was  dissolved 
in  a  small  quantity  of  hot  water  and  allowed  to  cool,  it  deposited  a 
substance  melting  at  200 — 204°,  and  therel'ore  essentially  identical 
with  the  acid  above  descrilx;d ;  but  on  again  treating  the  filtrate  with 
ether,  and  repeating  the  treatment,  another  panmitrobromocinnamic 
acid  was  obtained,  melting  at  14U — 150°,  and  the  liquid  filtered  there- 
from and  similarly  treated  yielded  a  product  melting  at  146°,  and 
tiierefore  the  same  as  the  last.  This  acid  dissolves  readily  in  alcohol, 
ether,  and  chloroform,  sparingly  in  hot,  scarcely  at  all  in  cold  carbon 
bisulphide.  It  is  distinguished  from  the  acid  melting  at  205°  by 
greater  solubility  in  cold  water.  Its  ethylic  ether  is  identical  with 
that  above  described  as  melting  at  63'  (p.  842).  Its  barium  salt 
resembles  in  appearance  that  of  the  acid  melting  at  2U5°,  and  is  like- 
wise resolved  by  boiling  with  water  into  nitrophenylacetylene,  BaBrj 
and  CO,. 

The  preceding  facts  show  that  the  action  of  2  mols.  KOH  in  alco- 
holic solution  on  1  mol.  ethylic  paranitrophenyldibromopropiouate, 
does  not  take  place  altogether  in  the  manner  indicated  by  the  equation 
above  given  (p.  841);  One  part  of  the  compound  ether  gives  off  half 
its  bromine  as  hydrogen  bromide,  without  saponification ;  another  portion 
is  at  the  same  time  saponified ;  while  a  third  portion  g^vesoff  the  whole 
of  its  bromine,  and  is  saponified. 

To  obtain  paranitropheiiylpropiolic  acid  from  ethylic  paranitro- 
phenyldibromopropionate,  the  author  treated  1  mol.  of  this  ether 
with  8  mols.  KOH.  dissolved  in  alcohol,  the  reaction  taking  place  as 
follows  : 

C6H4(N02).CHBr.CHBr.COOEt  +  3K0H 

=  C6H4(N02).C  i  C.COOK  +  2KBr  +  2H,0  +  EtOH. 

Paranitrophenylpropiolic  acid  separated  from  the  resulting  potassium 
salt  by  sulphuric  acid,  and  purified  by  dissolving  it  in  ether,  distilling 
oft"  the  ethei',  and  crystallising  the  residue  from  alcohol,  remains,  on 
evaporating  off  the  alcohol,  as  a  yellow  mass,  having  a  silky  lustre, 
easily  soluble  in  alcohol,  soluble  also  in  water,  sparingly  in  chloroform, 
very  sparingly  in  carbon  bisulphide,  and  quite  insoluble  in  light  petro- 
leum. It  melts  with  decomposition  at  181'^,  a  sublimate  of  colourless 
needles  collecting  in  the  upper  part  of  the  tube.  By  distillation  with 
steam,  it  is  resolved  into  paranitrophenylacetylene  and  CO2. 

Action  of  Alcoholic  Potash  on  Eihijli.c  Orthonitrophenyldibromopro- 
pionate. — By  acting  on  1  mol.  of  this  ether  in  alcoholic  solution  with 
3  mols.  alcoholic  potash,  and  treating  the  product  in  the  manner  above 
described  for  the   para-compound,  a  brown   mass  interspersed  with 
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small  crystals  is  obtained ;  and  on  drenching  this  mass  with  water, 
exhausting  with  ether,  separating  the  ethereal  extract  from  the 
watery  solution,  and  distilling  off  the  ether,  a  brown  crystalline 
residue  is  left,  which  may  be  purified  by  distillation  with  steam.  A 
white  flocculent  body  then  passes  over  with  the  water,  while  a  small 
quantity  of  resinous  matter  remains  in  the  retort.  The  body  extracted 
from  the  distillate  by  ether  is  orthoniU-Ofhenylacetylene.  It  is  very 
much  like  the  isomeric  para-compound  ;  has  a  similar  but  more  un- 
pleasant odour ;  yields  a  red  copper-compound  and  a  yellow  silver-com- 
pound ;  melts  without  decomposition  at  80°  ;  dissolves  readily  in 
alcohol,  ether,  chloroform,  light  petroleum,  carbon  bisulphide,  and  hot 
water ;  less  readily  in  cold  water.  The  hot  saturated  solution  deposits 
it  on  cooling,  in  slender  colourless  needles. 

The  clear  red  aqueous  solution,  freed  from  the  nitrophenylacetylene 
by  agitation  with  ether,  contains  the  potassium  salt  of  ortJwnitrophetiyl. 
propioiic  arid,  C6H4(N02).C  :  C.COOK,  from  which  the  acid  itself  may  be 
separated  by  sulphuric  acid.  This  acid,  purified  by  fractional  precipi- 
tation from  solution  in  ether,  and  removal  of  the  ether  by  distillation, 
remains  in  the  form  of  a  colourless  or  faintly-reddish  mass,  having  a 
silky  lustre.  It  melts  with  decomposition  at  157°  to  a  brown-red 
mass,  but  yields  no  perceptible  sublimate.  It  is  easily  soluble  in  hot 
water,  soluble  also  in  cold  water,  alcohol,  and  ether,  very  slightly  in 
chloroform,  nearly  insoluble  in  light  petroleum  and  carbon  bisulphide. 
By  distillation  with  steam,  it  is  resolved  into  CO2  and  orthonifrophem/l- 
acetylene,  which  separates  fi^om  the  distillate  in  slender  needles.  Its 
ethereal  solution  readily  absorbs  bromine,  forming  a  compound,  which 
on  leaving  the  ether  to  evaporate,  remains  as  a  clear  yellow  oil 
having  a  peculiar  odour.  A  similar  liquid  bromide,  smelling  like  rose- 
oil,  is  obtjiined  from  the  para-compound. 

Orthonitrophenylacetylene  is  very  easily  reduced.  Its  hot  aqueous 
solution  mixed  with  potash-ley,  and  then  with  ferrous  sulphate,  imme- 
diately yields  a  red  precipitate  of  ferric  hydroxide;  and  if  the  addition 
of  the  ferrous  sulphate  be  continued  till  a  black  precipitate  is  formed, 
the  alkaline  solution  then  shaken  with  ether,  and  the  ether  left 
to  evaporate,  the  reduction-product  is  obtained  as  a  thick,  yellow,  non- 
solidifying  oil,  having  a  strong,  somewhat  fecal,  and  at  the  same  time 
sweetish  odour,  resembling  in  the  dilute  state  that  of  the  jasmine. 
This  body  is  ortho-aviiclopTienylacetylene,  CsHvN"  =  C6H4(NH2).C  :  CH, 
its  empirical  formula  being  identical  with  that  of  indole.  Its  hydro- 
chloride is  a  white  solid  body,  turning  brown  on  exposure  to  light. — 
Paranitrophenylacetylene,  treated  in  like  manner  with  ferrous  acetate 
and  potash,  yielded  nothing  but  resinous  products. 

Very  interesting  results  are  obtained  by  the  reduction  of  orthonitro- 
phenylprojpiolic  acid.  On  treating  the  alkaline  solution  of  this  acid  with 
excess  of  ferrous  sulphate,  agitating,  and  filtering,  the  yellow  filtrate 
becomes  covered  with  shimmering  metallic  films  of  indigo-blue.  A 
similar  result  is  obtained  with  hydrogen  sulphide,  the  indigo,  however, 
then  separating  as  a  blue  precipitate.  Orthonitrophenylpropiolic  acid 
may  also  be  reduced  with  tin  and  hydrochloric  acid,  the  pi-oduct,  how- 
ever, being  not  a  dye-stuff,  but  probably  the  amido-acid  of  o-nitro- 
phenylpropiolic  acid,  or  its  inner  anhydride,  a  body  related  to  carbo- 
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styril  in  the  same  manner  as  orthoamidophenylpropiolic  acid  to  ortho- 

C«H4.NH 
araidocinnamic  acid,  as  indicated  by  the  formula   |         |     . 

C  i  c.co 

Action  of  Water  at  High  Temperatures  on  Etlylic  Para-  and  Ortho- 
nitrophenyldibromopropionate. — The  para-ether  is  but  little  if  at  all 
attacked  by  boiling  with  water;  but  when  1  pt.  of  it  is  heated  with 
40  pts.  water  for  three  or  four  days,  in  a  sealed  tube  at  120 — 130°,  the 
tube  on  cooling  is  found  to  be  filled  with  slender  yellowish-red  needles, 
together  with  a  small  quantity  of  a  brown  resin ;  at  higher  tempera- 
tures this  resin  is  formed  in  larger  proportion.  The  cryst;illine  mass  is 
insoluble  in  water,  whether  hotor  cold  ;  it  dissolves,  however,  in  aqueous 
sodium  carbonate,  and  on  filtering  the  turbid  solution,  agitating  with 
&ther,  which  takes  up  the  colouring  resin,  and  finally  decomposing  the 
sodium  salt  with  sulphuric  acid,  a  precipitate  is  obtained,  which  may 
be  collected  and  thoroughly  washed  with  hot  alcohol.  The  resulting 
solution  on  cooling  yields  nearly  the  whole  quantity  of  the  product  in 
slender  very  brilliant  needles  (m.  p.  274°),  consisting  of  paranitro- 
cinnamic  acid,  C9H7(N02)02. 

The  liquid  present  in  the  tube,  together  with  the  crystals,  was 
yellow,  had  a  strong  acid  reaction,  and  contained  a  large  quantity  of 
hydrobromlc  acid.  On  distilling  it,  the  distillate  deposited  a  very 
small  quantity  of  a  colourless  body,  which  reduced  silver  nitrate  at 
ordinary  temperatures.  A  small  quantity  of  resin  remained  in  the  retort. 

Ethylic  Ortliouitrophentjldihromopropiovate  reacts  with  water  nearly 
in  the  same  manner  as  the  para-compound,  being  scarcely  or  not  at  all 
attacked  at  the  boiling  heat.  When  heated  with  water  in  sealed  tubes, 
it  shows  a  great  tendency  to  resinise,  so  that  it  is  best  not  to  raise  the 
temperature  above  120°.  After  two  or  three  days'  heating,  the  cooled 
tube  is  found  to  be  filled  with  yellowish  capillary  crystals,  mixed  with 
a  moderate  quantity  of  brown  resin  ;  no  pressure  was  perceptible  on 
opening.  On  treating  the  crystalline  mass  in  the  same  way  as  the 
para- compound,  and  finally  recrystallising  from  alcohol,  an  acid  was 
obtained  in  felted  masses  of  slender  needles,  melting  at  282°,  and  con- 
sisting of  orthoiiitrocinnamic  acid.  The  liquid  accompanying  the 
crystals  was  3ellow,  had  an  acid  reaction,  and  contained  hydrobromic 
acid.  On  distillation,  it  left  a  resin  and  yielded  a  clear  distillate, 
which  reduced  ammoniacal  silver  solution,  but  contained  no  more  than 
traces  of  a  body  extractable  by  ether.  The  quantity  of  orthonitro- 
cinnamic  acid  obtained  was  about  two-thirds  of  the  theoretical. 


The  preceding  rcstilts  show  that  the  tendency  of  cinnamic  acid  to 
unite  with  negative  radicles,  and  pass  into  a  saturated  compound,  is 
greatly  weakened  by  the  entrance  of  the  nitro-group  into  its  benzene- 
nucleus.  Cinnamic  acid  itself  readily  takes  up  Br2  or  HBr,  but  the 
combination  of  the  nitrocinnamic  acids  with  bromine  takes  place  slowly 
and  with  difficulty,  and  similarly  with  the  hydrogen  haloids.  By  neu- 
tralisation, i.e.,  conversion  into  alkyl  salts,  on  the  other  hand,  this 
influence  of  the  nitro-group  is  weakened,  inasmuch  as  the  nitro- 
cinnamic   ethers    combine   readily   with    bromine.     In    like    manner, 
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Beilstein  and  Kupfer  have  shown  (Ber.,  12,  1688)  that  paranitrocin- 
namic  acid  in  alkaline  solution  easily  takes  up  hypochlorous  acid. 
Very  remarkable,  also,  is  the  fact  that  the  two  bromine-atoms  in  the 
nitrophenyldipropionic  ethers  are  easily  removed  by  heating  with 
water  in  sealed  tubes,  the  ether  being  at  the  same  time  saponified,  and 
nitrocinnamic  acid  reproduced.  Moreover,  the  suhstitution-produds 
resulting  from  the  replacement  of  hydrogen  in  the  side-chain  of  nitro- 
cinnamic acid  by  negative  radicles  hold  these  radicles  less  firmly  than 
the  corresponding  derivatives  of  cinnamic  acid,  as  shown  by  the  easy 
conversion  of  paranitrobromocinnamic  acid  and  its  salts  into  para- 
nitrophenylpropiolic  acid.  In  the  nitrophenylpropiolic  acid  even  the 
I'eteutionof  the  carboxyl- group  is  very  much  weakened  by  the  iufluence 
of  the  nitro-group,  these  acids  giving  up  CO2  even  on  boiling  with 
water,  whereas  phenyl propio lie  acid,  as  shown  by  Glaser,  undergoes 
this  decomposition  only  at  120"  in  sealed  tubes.  H.  W. 

Derivatives  of  Paranitrocinnamic  Acid.  By  V.  R.  Deewsen 
(Anualen,  212,  150 — 105). — ^This  paper  travels  partly  over  the  same 
ground  as  the  preceding.  The  jo-nitrocinnamic  acid,  prepared  by  the 
method  there  described,  was  found  to  melt  at  288"  (?  corrected ; 
Miiller,  whose  temperatures  are  all  uncorrected,  gives  it  at  276°, 
(see  p.  841). 

Dbhrumide  of  Paranitrocinnamic  acid  or  Paranitrophenyl-dibromopro- 
pionic  acid,  C6H4XO2.CHBr.CHBr.COOH,  prepared  by  exposing  finely 
pulverised  jj-nitrociunamic  acid  to  the  action  of  gaseous  or  liquid 
bromine,  crystallises  from  glacial  acetic  acid  in  well-defined  rhombic 
prisms  with  brachydiagonal  faces  ;  they  become  opaque  on  exposure  to 
the  air,  and  melt  at  217 — 218°.  The  acid  is  extremely  soluble  in 
water  ;  but  is  decomposed  by  prolonged  boiling,  giving  off  an  odour 
like  that  of  acetylene.  It  'dissolves  readily  in  alcohol  and  ether,  with 
moderate  facility  in  hot  glacial  acetic  acid,  sparingly  in  benzene,  and 
is  nearly  insoluble  in  light  petroleum.  All  its  salts  are  decomposed  by 
boiling  with  water.  The  barium  salt  crystallises  in  monoclinic  prisms 
moderately  soluble  in  cold  water.  The  sodium  salt  dissolves  easily  in 
water,  with  difficulty  in  alkalis,  and  is  precipitated  from  the  aqueous 
solution  by  excess  of  soda-ley  in  glimmering  laminae.  The  solid 
sodium  salt  dissolves  in  excess  of  soda-ley,  and,  on  addition  of  an  acid, 
the  solution  deposits  white  flocks,  consisting  of  a  mixture  of  paranitro- 
phenylpropiolic  acid  (m.  p.  198"^)  and  paranitrocinnamic  acid.  The 
♦dibroraide  treated  with  alcoholic  potash,  is  entirely  converted  into 
paranitrophenylpropiolic  acid. 

Dlhromide  of  Ethi/lic  Paraidtrocinnamate  or  Ethylic  Paranitroplienyl- 
dibromopropionate,  C6H4(N02).CHBr.CHBr.COOEt,  prepared  by  direct 
combination,  was  found  by  the  author  to  crystallise  in  monoclinic 
prisms  melting  between  113°  and  116"  (according  to  Miiller,  at  110 — 
111°). 

Paranitrophenylpropiolic  acid,  C9H5NO3,  prepared  as  described  in  the 
preceding  paper  by  the  action  of  alcoholic  potash  on  ethylic  j9-nitro- 
phenyldibromopropionate,  melts,  according  to  Drewsen,  at  198°  (ac- 
cording to  Miiller  at  181°).  Its  silver  salt  is  an  amorphous,  slightly 
yellowish  powder,  which  dissolves  sparingly  in  water,  is  slowly  decom- 
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posed  by  light,  detonates  strongly,  when  heated,  and  is  decomposed 
Avith  incandescence  by  strong  nitric  acid.  The  calcium  salt  crystallises 
from  water  in  slender  needles.  The  barium  salt  forms  needles  slightly 
soluble  in  water.  Both  these  salts  detonate  when  heated,  and  are  de- 
composed by  boiling  with  water.  The  etlii/lic  etUer,  prepared  by 
j)aKsing  HCl  gas  into  the  alcoholic  solution  of  the  acid,  crystallises  in 
long  flat  needles  melting  at  12G°. 

Vibromide  of  Parauitrophemjlpropiolic  acid  or  Paranitrodibromocin- 
namic  acid,  C6H4(N02).CBr  !  CBr.COOH,  prepared  by  leaving ;j-nitro- 
phenylpropiolic  acid  in  an  atmosphere  of  bromine  for  24  hours,  then 
expelling  the  excess  of  bromine,  and  crystallising  the  resulting  yellow 
substance  from  a  small  quantity  of  hot  glacial  acetic  acid,  forms  hard 
brittle  crystsils  which  begin  to  soften  at  176°,  and  melt  at  179 — 
180°.  It  dissolves  readily  in  alcohol,  ether,  and  hot  glacial  acetic  acid, 
less  easily  in  benzene,  and  is  nearly  in.soluble  in  light  petroleum. 

The  ethylic  dher,  C6H4(NO)o.C2Br.j.COOEt,  obtained  in  like  manner 
from  ethylic  js-nitrodibromocinnamate,  forms  crystals  melting  at  85 — 
86°,  easily  soluble  in  benzene,  chloroform,  and  glacial  acetic  acid, 
sparingly  in  light  petroleum. 

Paranitrophenylacetylene,  C6H,(NO)2.C  :  CH,  obtained  by  heating  ^- 
nitrodibromocinnamic  acid  in  sealed  tubes  at  140°,  forms  crystals 
melting  at  152°,  becoming  brownish  on  exposure  to  light,  easily  soluble 
in  hot  alcohol,  ether,  chloroform,  benzene,  aud  glacial  acetic  acid, 
sparingly  in  light  petroleum.  It  is  likewise  dissolved  in  considerable 
quantity  by  hot  water,  and  separates  therefrom  on  cooling  in  slender 
needles.     Its  odour  is  very  much  like  that  of  cinnamon. 

Paranitroacetophenone  or  Methijlparanitruphenijl  Ketone, 
C6H,(N02).CO.CH3, 
is  formed,  with  evolution  of  carbon  dioxide,  on  heating  paranitro- 
pheuylpropiolic  acid  at  100°  with  sulphuric  acid — best  with  a  mixture 
of  3  pts.  SO4H2  to  1  pt.  water.  On  adding  water  to  the  resulting 
liquid,  a  brown  mass  separates  out,  which  may  be  freed  from  unde- 
composed  acid  by  washing  with  sodium  carbonate,  then  dried,  and 
treated  with  carbon  bisulphide,  the  yellow  solution  on  evaporation 
depositing  yellow  crystals  of  the  ketone,  which  may  be  purified  by 
crystallisation  from  hot  water,  and  then  forms  slightly  yellowish  prisms 
melting  at  80 — 81°.  This  body  is  not  dissolved  either  by  acids  or 
by  alkalis  ;  it  gives  no  precipitate  with  ammoniacal  cuprous  chloride,  and 
is  not  altered  by  boiling  with  acetic  anhj'dride  or  by  treatment  with 
acetic  chloride  :  but  when  treated  with  phosphorus  pentachloride  it 
is  decomposed  in  the  manner  shown  by  the  equation  C6H4(JN0.>).C0.CH3 
+  PCI5  =  POCla  +  CeHiCNOO.CClo.CHa,  yielding 2)ara/«Yro(^?c/;Zore%Z- 
benzene,  which  is  immediately  resolved  into  HCl  and  paranitrochloro- 
cinnamene,  C6H4(N02).CC1  '.  CHo.  This  last  body  is  sparingly  soluble  in 
water,  but  dissolves  readily  in  most  other  solvents,  crystallises  from, 
light  petroleum  in  concentric  groups  of  light  yellow  needles,  and  may 
be  completely  purified  by  once  recrystallising  it  from  hot  alcohol ; 
it  then  melts  at  63 — 64°. 

Paramidacetophenone,  C6Hi(NH2).CO.CH3  is  formed  by  heating  the 
nitro-ketone  with  tin  and  hydrochloric   acid,   whereupon   a   violent 
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action  takes  place,  the  whole  dissolves,  and  the  solution  on  cooling 
deposits  the  stannochloi'ide  of  paramidacetophenone ;  and  on  diluting 
the  solution  with  water,  passing  hydrogen  sulphide  through  it  till  all 
the  tin  is  precipitated,  and  evaporating  the  filtered  liquid,  the  hydro- 
chloride of  the  paramido-ketone  crystallises  out  in  long  slender  needles. 
The  solution  of  this  salt,  treated  with  soda-ley,  deposits  the  base  in 
shining  laminae. 

Paramidacetophenone  is  eminently  crystallisable  ;  it  dissolves  easily 
in  boiling  water,  and  separates  on  cooling  in  fan-shaped  groups  of  long 
crystals  traversing  the  entire  liquid.     Its  platlnochluride, 

(C6H4NHi.CO.CH3,HCl)2,PtCU, 

crystallises  in  small  yellow  anhydrous  needles. 

On  passing  nitrous  gas  through  cooled  alcohol  in  which  paramid- 
acetophenone sulphate  was  suspended,  decomposing  the  resulting 
diazo-compound  with  boiling  alcohol,  then  driving  off  the  alcohol,  and 
distilling  the  residue  with  steam,  a  colourless  non-azotised  oil  passed 
over,  possessing  in  a  high  degree  the  characteristic  odour  of  aceto- 
phenone,  but  the  quantity  obtained  was  too  small  for  complete 
examination.  H.  W. 

Acids  obtained  from  Xylene  and  Phthalic  Anhydride.  By 
F.  Meyee  (Ber.,  15,  6:i6 — 638). — The  author  has  studied  the  acids 
formed  by  the  action  of  xylene  and  its  homologues  on  phthalic  anhy- 
dride in  presence  of  aluminiam  chloride.  As  regards  their  nomencla- 
ture, the  grouping,  COOH.CeHi.CO,  derived  from  phthalic  acid  is 
denominated  "phthaloyl." 

Orthoxijlenephthahic  acid,  C6H3Meo.CO.C6H4.COOH  [Me  :  Me=  1  :  2], 
from  orthoxylene  and  phthalic  anhydride,  crystallises  in  microscopic 
prisms  (m.  p.  161°)  ;  when  fused  with  potash,  it  is  decomposed  into 
benzoic  and  paraxylic  (m.  p.  161°,  b.  p.  280°)  acids. 

MetaxyJenephtlmloic  acid,  C6H3Me2.CO.C6H4.COOH  [Me  :  Me  =  1 :  3], 
from  metaxylene  and  phthalic  anhydride  crystallises  in  needles ;  when 
fused  with  potash,  it  is  decomposed  into  benzoic  and  ordinary  xylic 
(ra.  p.  126")  acids. 

Paraxylenephthaloic  acid.  CeHsMej.CO.CsHi.COOH  [Me  :Me  =  1:4], 
from  paraxylene  and  phthalic  anhydride,  was  obtained  only  in  the 
form  of  a  glassy  mass,  and  not  in  crystals ;  it  is  decomposed  into 
benzoic  and  isoxylic  acid  when  fused  with  potash. 

Pseudocumenephthaloic  acid,  formed  by  an  analogous  method,  melts 
at  146-5".  V.  H.  V. 

Mesitylenephthaloic  Acid.  By  J.  Geeslt  and  F.  Meyer  {Ber., 
15,  639). — Mesityleyiephthaloic  acid, 

C6H2Me3.CO.C6H4.COOH  [Me  :  Me  :  Me  =  1:3:  5], 

from  phthalic  anhydride  and  raesitylene,  crystallises  from  acetic  acid 
in  rhombohedra  (m.  p.  212"")  ;  it  is  very  sparingly  soluble  in  water  and 
in  dilute  alcohol.  V.  H.  V. 

Thymolactic  Acid.  By  S.  Scichilone  {Gazzetta,  12,  48 — 51). — 
A  mixture  of  synthetic  thymol  with  chloropropionic  acid  (prepared 
from  lactic  chloride)  is  heated  for  a  few  minutes  at  100"",  and  a  con- 
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ceut rated  solution  of  potash  is  then  gradually  poured  in  ;  the  mixture, 
at  first  homogeneous,  soon  separates  into  two  layers.  It  is  heated  for 
two  hours  in  a  water-bath,  diluted  with  water,  acidified  with  hydro- 
chloric acid,  and  then  neutralised  with  ammonium  carbonate ;  in  this 
way  the  unaltered  thymol  is  set  free,  and  may  be  removed  by  repeated 
agitation  with  ether.  On  adding  hj'drochloric  acid  in  excess  to  the 
solution  of  ammonium  thymolactate,  the  thymolactic  acid, 

CHTCeHaMe.O.CHMe.COOH, 

is  precipitated  as  a  light  oil,  which  solidifies  in  a  short  time  to  a  mass 
of  transparent  needles.  The  author  was  not  successful  in  his  attempts 
to  purity  the  acid  by  crystallisation  from  the  ordinary  solvents,  but 
obtained  it  perfectly  pure  by  precipitation  from  the  potassium  salt. 
It  crystallist's  in  prisms  (m.  p.  74  ),  exceedingly  soluble  in  alcohol, 
ether,  and  chloroform. 

The  thymolactic  acid,  prepared  from  natural  thymol  in  a  precisely 
similar  manner,  melts  at  48°.  The  barium  salt  is  left  on  evaporating 
its  solution  as  a  white,  very  soluble  powder,  which  could  not  be 
obtained  in  the  crystalline  state.  The  silver  salt  is-  thrown  down  as  a 
white  non-crystalline  powder  on  adding  silver  nitrate  to  a  solution  of 
the  acid  in  dilute  ammonia.  C.  E.  G. 

Behaviour  of  Orthonitrophenoxyacetic  Acid  with  Reducing 
Agents.  By  A.  Thate  (/.  pr.  Chem.,  25,  265— 267).— By  boiling 
the  anhydride,  C8H7N02  (Fritzsche,  this  Journal,  38,  820),  with 
hydrochloric  acid  for  48  hours,  the  author  obtained  a  homogeneous 
body,  CsHeClNOj  (m.  p.  197*"),  bearing  great  resemblance  to  the 
anhydride  (which  melts  at  143 — 144°).  The  anhydride  yields  crys- 
talline bodies  when  it  is  treated  with  nitrous  acid,  bromine,  and 
acetic  anhydride.  If  orthonitrophenoxyacetic  acid  is  reduced  in  alka- 
line solutions  with  sodium-amalgam,  aao-ortliophenoxij  acetic  acid, 
COOH.CH-i.CeH^O.Ni.CeHiO.CHj.eOOH,  is  obtained.  It  crystal- 
lises in  small  yellow-red  needles,  soluble  in  water,  alcohol,  ether, 
benzene,  and  alkalis,  with  a  yellow,  and  in  hydrochloric  acid  with  a 
red  colour.  It  has  a  slightly  acid  reaction.  It  melts  at  151 — 152°  to 
a  wine-red  fluid,  and,  on  further  heating,  decomposes,  giving  off  a 
yellow  vapour;  it  finally  burns,  and  leaves  behind  a  voluminous 
charcoal.  It  forms  characteristic  salts;  the  silver  salt  is  feebly 
explosive.  D.  A.  L. 

Solubility  of  Aluminium  Gallate  in  Water.  By  A.  Lidoff 
{Jour.  Buss.  Chem.  Soc,  1882,  195 — 196).— A  sample  of  tannin 
(extract  of  chestnut)  analysed  by  the  author  was  found  to  contain 
20-33  per  cent,  of  tannic  acid  and  12:42  of  gallic  acid.  The  latter 
was  converted  first  into  the  sodium  salt,  and  afterwards  into  the 
aluminium  salt,  and  its  solubility  in  100  parts  of  water  was  found  to 
be  as  follows  : — 

At    20°  40°  60"  80°  100° 

Pts.  of  salt  2-02  1-43  0-99  0-87  0-84 

B.  B. 
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Electrolysis  of  various  Solutions,  Acid,  Neutral,  and  Alka- 
line, with  Graphite  Electrodes.  By  A.  Bartoli  and  G.  PAPAsoor.i 
(Gazzetta,  1882,  113 — 117). — The  graphite  used  in  these  experiments 
was  good  Ceylon  graphite,  freed  from  every  trace  of  hydrogen  by 
prolonged  heating  at  the  melting  point  of  iron,  sometimes  in  a  current 
of  chlorine. 

Electrolysis  of  Alhaline  Solutions. — In  solutions  of  potassium  or 
sodium  hydroxide  electrolysed  by  the  current  of  four  large  Bunsen's 
cells,  sometimes  for  a  few  days  only,  sometimes  for  two  months,  a 
considerable  quantity  of  gas  was  evolved  at  the  negative,  and  only  a 
small  quantity  at  the  positive  electrode,  the  graphite  at  the  same  time 
losing  but  little  in  weight.  At  the  end  of  the  experiment  there  was 
found  at  the  bottom  of  the  voltameter  a  small  deposit  of  graphite. 
The  supernatant  liquid  was  limpid  and  colourless,  effervesced  slightly 
with  acetic  acid  ;  and  the  acidulated  solution  gave  with  calcium 
chloride  a  copious  precipitate  of  calcium  mellate,  CyiCsk-iOn-  The 
filtrate,  after  neutralisation  with  potash,  gave  a  precipitate  with 
barium  nitrate ;  on  converting  this  into  sodium  salt,  then  into  lead 
salt,  and  decomposing  the  latter  with  hydrogen  sulphide,  an  acid 
liquid  was  obtained,  which,  when  neutralised  with  ammonia,  yielded 
crystals  of  ammonium  pyromellate  together  with  non-crystalline 
hy  dromellate. 

Acid  and  Neutral  Solutions. — In  solutions  of  mineral  acids  and  of 
neutral  salts,  e.g..,  the  nitrates  and  sulphates  of  potassium  and  sodium, 
the  graphite  forming  the  positive  electrode  is  quickly  disintegrated, 
and  at  the  bottom  of  the  voltameter  there  is  formed  a  thick  deposit  of 
very  minute  graphite  scales  mixed  with  another  substance,  less  shining 
and  altogether  of  different  aspect.  On  washing  this  deposit  (obtained 
in  the  electrolysis  of  sulphuric  acid)  till  it  no  longer  contained  a  trace 
of  acid,  drying  at  100",  then  passing  it  through  a  sieve  to  separate  the 
graphite  scales,  and  finally  separating  the  lighter  particles  of  graphite 
by  washing  and  levigation,  a  very  fine  dark-coloured  powder  was 
obtained,  insoluble  in  all  solvents  either  hot  or  cold,  swelling  up  strongly 
at  300°,  and  changing  to  a  black  shining  powder  which  does  not  make 
a  mark  on  paper.  This  black  powder  contains  carbon,  hydrogen,  and 
oxygen,  and  gives  by  analysis  numbers  agreeing  nearly  with  the  for- 
mulaof  graphitic  acid,  C11H4O5.  It  contains  also  small  quantities  of 
graphite  not  removed  by  levigation,  and  of  another  substance  which 
by  oxidation  with  alkaline  hypochloritts  is  converted  into  mellic  acid. 

H.  W. 

Mellogen,  a  New  Compound  obtained  by  Electrolysis.  By 
A.  Bartoli  and  G.  Papasogli  (Gazzetta,  1882,  117— 124).— In 
previous  publications  {Accad.  dei Lincei,8, 89, Anno  1879 — 80;  Cimento, 
8,  278;  10,  204,  and  this  vol.,  p.  406),  the  authors  have  stated  that 
when  water  is  decomposed  by  a  powerful  electric  current,  with  a 
positive  electrode  of  gas-coke  purified  by  the  action  of  chlorine  at  a 
very  high  temperature,  there  is  obtained,  besides  mellic  and  other 
benzene-carboxylic  acids,  a  new  substance,  which  they  call  mellogen, 
from  its  property  of  yielding  mellic  acid  by  oxidation.  Having  now 
obtained  this  substance  in  larger  quantity,  they  have  been  able  to 
determine  its  composition  and  study  its  properties  more  easily. 
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About  a  kilogram  of  purified  gas-colce  having  been  disintegrated, 
as  already  described  (p.  850)  by  the  electrolysis  of  water  with  a  very 
powerful  battery  (1200  Daniell),  the  black  acid  liquid  in  the  volta- 
meter was  filtered  through  asbestos,  and  evaporated  nearly  to  dryness 
on  a  water-bath,  whereupon  the  mellogen  was  deposited  in  the  form 
of  a  very  fine  black  powder,  which  was  collected  on  a  filter  and  washed 
with  water.  A  larger  quantity  of  mellogen  may,  however,  be  ob- 
tained from  the  black  deposit  at  the  bottom  of  the  voltameter,  by 
washing  this  deposit  with  distilled  water  by  decantation  in  tall  glass 
cylinders  till  the  wash-waters  become  nearly  colourless,  and  acidifying 
the  united  washings  with  hydrochloric  acid,  whereupon  the  mellogen 
is  precipitated  in  dark  flocks,  which  unite  at  the  bottom  of  the  vessel, 
and  may  be  collected  on  a  filter  and  washed  with  distilled  water. 

Pure  mellogen,  dried  under  a  bell- jar  with  sulphuric  acid,  is  a  black 
solid  shining  substance,  having  a  conchoidal  fracture  and  easily  pul- 
verised. It  is  insoluble  in  methyl,  ethyl,  and  amyl  alcohols,  also  in  ether, 
benzene,  chloroform,  carbon  bisulphide,  and  oil  of  turpentine ;  soluble 
in  water,  which  it  colours  black ;  also  in  ammonia,  caustic  potash  and 
soda,  and  in  sodium  carbonate,  forming  liquids  of  inky  blackness.  It 
dissolves  also  with  dark  colour  in  strong  sulphuric  acid,  but  the  addi- 
tion of  a  small  quantity  of  water  renders  the  liquid  limpid  and  throws 
down  a  black  precipitate.  Mellogen  dried  over  sulphuric  acid  decrepi- 
tates on  addition  of  water,  the  water  suddenly  becoming  black. 
Mellogen  does  not  melt  when  heated  ;  burns  with  difficulty,  and 
without  tumefaction.  It  is  not  crystalline ;  neither  do  its  solutions 
in  ammonia  or  the  fixed  alkalis  yield  any  crystals.  It  fixes  itself 
tenaciously  on  vegetable fibies.  Its  aqueous  solution,  which  is  difficult 
to  filter,  dyes  the  paper  a  fine  shining  black  ;  and  the  immersed  parts 
of  the  filter,  after  drying,  adhere  so  strongly  to  one  another  and  to  the 
funnel,  that  they  cannot  be  separated  without  tearing. 

The  aqueous  solution  of  mellogen  is  neutral  and  black  as  ink,  and 
remains  so  after  repeated  filtration  and  long  keeping,  even  for  a 
year.  It  is  completely  precipitated  after  a  moderate  interval — leaving 
the  supernatant  liquid  perfectly  limpid — by  dilute  solutions  of  hydro- 
chloric, hydriodic,  sulphuric,  nitric,  phosphoric,  chromic,  oxalic,  and 
formic  acids  (with  the  last,  however,  the  supernatant  liquor  remains 
slightly  yellowish)  ;  fui'ther  by  solutions  of  bromine,  chlorine,  and 
iodine  ;  of  sulphate,  chromate,  dichromate,  nitrate,  thiocyanate,  ferro- 
cyanide,  ferricyanide,  acid  carbonate,  acid  sulphite,  and  sulphide  of 
potassium  and  scdium  ;  by  calcium  and  barinm  hydroxides;  by  all  the 
mineral  salts  of  magnesium,  zinc,  cadmium,  iron  (ferrous  or  ferric), 
manganese,  copper,  lead,  silver,  &c.  On  the  other  hand,  the  aqueous 
solution  of  mellogen  retains  its  inky  blackness  for  many  days  after  the 
addition  of  aqueous  solutions  of  acetic,  propionic,  lactic,  tartaric, 
tannic,  picric,  mellic,  hydromellic,  pyromellic,  citric,  caproic,  butyric, 
valeric,  carbonic  acid,  &c. ;  also  after  addition  of  solutions  of  methyl 
or  ethyl  alcuhol,  glycerol,  saccharose,  lactose,  dextrin,  &c.,  or  of 
sodium  phosphate  or  ammonium  oxalate. 

The  black  precipitates  obtained  with  hydrochloric,  nitric,  and  sul- 
phuric acid,  or  with  sodium  chloride  or  sulphate,  ammonium  sulphate, 
potassium,  bromide,  silver  nitrate,  &c.,  when  collected  on  a  filter  and 
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washed  with  water,  redissolve  in  the  water  after  a  certain  number  of 
washings,  forming  inky  liquids  capable  of  re  precipitation  by  the  same 
salts ;  but  the  precipitates  obtained  with  barium  hydroxide  or  chlo- 
ride, copper  sulphate,  and  lead  acetate,  remain  undissolved  even  after 
washing  for  sevei-al  weeks. 

Pure  dry  mellogen  dissolves  in  nitric  acid  of  sp.  gr.  l.S,  with  evolu- 
tion of  nitrous  vapours ;  and  on  evaporating  to  dryness  over  the 
water-bath  and  redissolving  in  water,  a  solution  is  obtained,  red  by 
transmitted  light,  neutral  to  test-papers,  and  incompletely  precipi- 
tated by  solutions  of  hydrochloric  or  sulphuric  acid,  by  chloride, 
bromide,  or  iodide  of  sodium  or  potassium,  or  by  chloride  of  calcium, 
barium,  or  zinc. 

The  most  remarkable  property  of  mellogen  is  that  of  being  con- 
verted into  mellic  acid,  C^HaOii,  and  some  of  its  derived  acids,  viz., 
pyromellic,  CioHsOs  ;  hydromellic,  C12H12OJ2 ;  and  hydropyromellic 
acid,  CioHioOg,  by  the  action  of  oxidising  agents,  and  even  on  exposure 
to  the  air,  but  most  readily  by  the  action  of  soluble  hypochlorites. 
The  formation  of  these  compounds  is  explained  by  the  following 
equations,  mellogen,  as  shown  by  its  analysis  and  that  of  several  of  its 
salts,  having  the  composition  CJ1H2O4. 

2CuH20.  +  4H2O  +  08  =  CuHeOu  +  C.oHeOs. 
2CUH2O4  +  yH^O  +  03  =  Cu^nOn  +   CioHioOs. 

Mellogen,  in  many  of  its  properties,  difFers  considerably  from 
Brodie's  graphitic  acid,  as  the  following  comparison  will  show  : — 


Mellogen,  CnHA  (at  140°). 

1.  Entirely  transformed  by  hy- 
pochlorites into  mellic  and  pyro- 
mellic acids. 

2.  Soluble  in  water,  alkalis, 
and  strong  sulphuric  acid  ;  dis- 
solves in  fuming  nitric  acid,  with 
evolution  of  nitrous  vapours. 

3.  Does  not  swell  up  wiien 
heated. 


•  Graphitic  acid,  Ci,H405  (at  100°). 

1.  Gives  no  product  of  trans- 
formation with  hypochlorites. 

.2.  Insoluble  in  all  liquids,  acid, 
alkaline,  or  neutral ;  not  attacked 
by  fuming  nitric  acid. 

3.  Swells  up  when  heated,  and 
is  •  converted  into  pyrographitic 
acid.  H.  W. 


Electrolysis  of  Phosphoric  Acid  Solutions  with  Electrodes 
of  Gas-coke  and  Graphite.  By  A.  Bartoli  and  G.  Papasogli 
(Gazzetta,  1882,  125—128).—!.  With  gas-coke  electrodes,  there  is 
formed  a  black  substance  insoluble  in  the  electrolyte  but  soluble  in 
alkalis  ;  it  contains  phosphorus,  aud  when  heated  with  sodium  hypo- 
chlorite, yields  phosphoric  acid,  together  with  mellic,  pyromellic,  and 
other  hydrobenzenecarboxylic  acids.  The  authors  propose  to  desig- 
nate this  substance  as  phosphomellogen. 

2.  With  electrodes  of  graphite,  there  is  obtained,  instead  of  graphitic 
acid,  a  product  which  contains  phosphorus,  and  does  not  tnmefy  when 
heated,  probably  a  phosphorised  compound  analogous  in  composition 
to  graphitic  acid.  H.  W. 
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Isohydrobenzoin  Carbonate.  By  M.  Wallace  (/.  pr.  Chem. 
[2],  25,  2G2 — 265). — By  the  action  of  sodium-amalgam  on  a  mixture 
of  equivalent  quantities  of  benzaldehyde  and  ethyl  chlorocarbonate, 
the  author  obtained  a  crystalline  substance  (m.  p.  110°)  which,  when 
boiled  with  alcoholic  potash,  decomposes,  yielding  potassium  carbonate, 
a  small  quantity  of  an  oil,  and  crystals  of  isohydrobenzoin  (m.  p.  119°). 
The  crystalline  substance  is  therefore  isohydrobenzoin  carbonate.  It 
is  insoluble  in  cold  water,  alcohol,  ether,  and  carbon  bisulphide ; 
slightly  soluble  in  boiling  water,  easily  in  warm  alcohol  and  ether,  and 
in  cold  benzene.  The  crystals  are  monoclinic  leaflets.  It  can  be  par- 
tially sublimed  with  decomposition.  D.  A.  L. 

Dixylene  and  its  Products  of  Oxidation.  By  V.  Oliveri 
■(Gazzetta,  1882,  158 — IGl). — Jacobsen  showed,  in  1877,  that  commer- 
cial xylene  is  a  mixture  of  the  three  isomeric  xylenes,  and  that  on 
treating  it  at  a  moderate  heat  with  ordinary  sulphuric  acid,  the 
paraxylene  remains  unattacked,  while  the  ortho-  and  meta- xylene  dis- 
solve ;  at  the  same  time  there  is  formed  a  paraffin  boiling  at  150° 
(this  .Toumal,  32,  600).  Oliveri  now  finds  that,  in  addition  to  this 
reaction,  a  more  complex  one  takes  place,  consisting  in  the  formation 
of  a  dixylene  (CieHis  =  2C8Hio  —  Hj),  the  eliminated  hydrogen  at 
the  same  time  reducing  the  sulphuric  acid  to  sulphurous  oxide : 

2C6H,Me2  +  SO,(OH),  =  SO,  +  2H,0  +  (CKMe^h- 

Commercial  xylene  boiling  at  138 — 140°  was  heated  in  a  water-bath 
with  levels,  sulphuric  acid  of  ordinary  strength,  and  the  product, 
after  cooling,  was  mixed  with  a  large  quantity  of  water  to  separate  the 
undissolved  oil,  which  was  distilled  in  a  current  of  steam.  Para- 
xylene then  passed  over,  and  the  portion  which  remained  in  the  flask, 
when  separated  from  the  water  by  a  tap-funnel,  washed  repeatedly 
with  distilled  water,  then  dried  over  calcium  chloride,  and  distilled, 
passed  over  for  the  most  part  at  285 — 300°,  and  this  distillate,  after 
being  left  for  a  day  in  contact  with  sodium,  and  again  distilled  and 
rectified,  passed  over  entirely  at  293 — 297". 

The  product  thus  obtained  is  dixylene:  it  is  a  colourless,  strongly 
refractive,  fluorescent  liquid,  lighter  than  water,  and  smells  like  balsam 
of  copaiba.  It  appears  to  be  identical  with  the  dixylene  (b.  p.  290 — 
295°)  which  Fittig,  Ahrens  and  Mattheides  obtained  by  the  action  of 
sodium  on  bromometaxylene  dissolved  in  toluene  (Bull.  Soc.  Chim., 
1868,  464),  whence  it  would  follow  that  the  condensing  action  of 
sulphuric  acid  on  a  mixture  of  xylenes  is  exerted  solely  on  the  metaxy- 
lene;  but  the  experiments  hitherto  made  to  decide  this  point,  and 
determine  the  orientation  of  the  side-chains  in  the  dixylene  obtained 
as  above,  have  not  yielded  satisfactory  results.  H.   W". 

Compounds  of  Naphthoquinone  with  Toluidine  and  Ethyl- 
aniline.  By  L.  Elsbach  {Ber.  15,  685 — 694). — Liebermann  has 
established  that  the  conversion  of  |8-naphthoquinoneanilide  into  the 
corresponding  a-compound  is  the  result  of  the  decomposition  of  the 
anilide  into  hydroxynaphthoquinone  and  the  free  base,  which  subse- 
quently recombine  to  form  a-naphthoquinoneanilide.     To  the  /3-com- 
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pound  Liebermann  assigns  the  constitution  /3  OH.CioH5<[_  ^  _>  , 
based  more  especially  on  its  solubility  in  alkalis,  but  to  the  a-com- 

O      a. 

pound  the  constitution  B  NHPh.CioHj-^^^-  .  The  author  has  ex- 
tended Liebermann's  researches  and  examined  the  corresponding 
toluidine  derivatives. 

/3- Naphthoquinone  p-toluidide,  obtained  from  iS-naphthoquinone  and 
_p-toluidine,  crystallises  in  reddish  needles  (m.  p.  246°),  sparingly 
soluble  in  ether  and  alcohol;  like  the  corresponding  anilide,  it  is 
soluble  in  dilute  alkalis,  and  is  reprecipitated  by  acid.  a-Naphtho- 
quinone-p-toluidide,  prepared  by  a  method  similar  to  the  .S-compound, 
melts  at  202°  and  resembles  the  /3-compound  in  most  of  its  properties 
except  that  it  is  insoluble  in  dilute  alkalis.  On  heating  |S-naphtho- 
quinone-p-toluide  with  acetic  acid  in  sealed  tubes  at  150°,  it  is  con- 
verted into  the  a-compound ;  when  heated  with  hydrochloric  acid,  it 
yields  hydroxynaphthoquinone  and  toluidine,  which  recombine  to  form 
a-naphthoquinone-^-toluidide. 

/3-napbthoquinone-o-toluidide,  from  /3-naphthoquinono  and  ortho- 
toluidine,  crystallises  in  red  needles  (m.  p.  240^),  soluble  in  dilute 
alkalis  with  formation  of  a  yellow  solution.  On  heating  with  dilute 
hydrochloric  acid,  it  is  decomposed  into  hydroxynaphthoquinone  and 
orthotoluidine,  which  will  recombine  to  form  a-naphthoquinone-o- 
toluidide,  crystallising  in  delicate  red  needles  (m.  p.  140°). 

The  author  has  further  examined  the  product  of  the  action  of  a 
secondary  amine,  as  ethylaniline,  on  /3-naphthoquinone,  which,  accord- 
ing to  Liebermann's  view   should   possess  a  constitutional  formula^ 

O     B 
a  NPhEt.CioHs-^!/-)^   5  ^'^d  would  differ  from  |3-naphthoquinone-ani- 

lide  by  being  insoluble  in  alkalis.  By  the  action  of  ethylaniline  on 
/3-naphthoquinone,  a  ^-naphthoquinonethylanilide  was  obtained,  crys- 
tallising in  dark-red  needles  (m.  p.  165°),  which  was  insoluble  in 
alkalis,  but  was  decomposed  by  acids  into  hydroxynaphthoquinone  and 
the  free  base.  This  compound  is  isomeric  with  the  ethyl  ether  of  (S-naph- 
thoquinoneanilide  obtained  by  Zincke ;  the  latter  possessing  the  con- 

NPh 
stitution  OEt.CioH5<^_^    ^,  the  former  the  constitution 

NEtPh.CioH,<^.>  ^r    jj   ^ 

Dimethylnaphthalene.  By  G.  Giovannozzi  (Gazzetta,  1882, 
147 — 151). — This  compound  was  prepared  by  heating  in  a  reflux  ap- 
paratus 100  grams  of  dibromonaphthalene  (m.  p.  81°),  dissolved  in 
toluene,  with  a  large  excess  (850  g.)  of  methyl  iodide  and  40  g.  sodium 
cut  up  into  small  pieces.  The  reaction  took  place  easily  at  the  boiling 
point  of  the  methyl  iodide,  and  on  its  completion  the  liquid  was  dis- 
tilled at  150°  to  expel  the  excess  of  methyl  iodide  and  the  toluene. 
The  residue  treated  with  ether  yielded  a  deep  red  fluorescent  liquid, 
from  which,  on  fractional  distillation,  a  portion  was  obtained  passing 
over  at  260 — 270° ;  and  this,  when  redistilled  under  reduced  pressure, 
yielded  about  20  g.  of  liquid  boiling  at  135 — 140°.     This  liquid,  how- 
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ever,  contained  unaltered  dibromonaphthalene,  the  ^eater  part  of 
which  was  removed  by  prolonged  boiling  with  sodium  ;  also  naph- 
thalene regenerated  in  the  reaction,  from  which  it  was  completely  freed 
by  keeping  it  for  some  time  at  100°  in  an  exhausted  vessel.  The  last 
portions  of  dibromonaphthalene  were  separated  by  treating  the  pro- 
doct  with  picric  acid,  which  precipitated  the  dimethylnaphthalene  as 
picrate,  leaving  the  dibromonaphthalene  in  solution.  The  dimethyl- 
naphthalene  was  then  separated  from  the  picrate  by  ammonia. 

Dimethylnaphthalene,  CuHu  =  CioHeCCHj)!,  is  a  colourless  oily 
strongly  refracting  liquid,  having  a  faint  odour  of  naphthalene ;  it 
remains  liquid  at  —18°,  and  boils  with  partial  alteration  above  265". 
Sp.  gr.  =  10176  at  20°  (water  at  20°  =  1).  Vapour-density:  exp. 
=  5'48;  calc.  =  540.  The  picrate  crystallises  in  fine  orange-coloured 
needles,  moderately  soluble  in  hot  alcohol,  very  soluble  in  ether, 
melting  at  189°. 

Dimethylnaphthalene,  treated  with  excess  of  bromine  at  a  low  tem- 
perature, yields  a  white  crystalline  product  consisting  of  two  sub- 
stances differing  from  one  another  by  their  solubility  in  ether.  They 
have  not  been  obtained  in  sufficient  quantity  for  complete  examination, 
but  the  less  soluble  (m.  p.  184°)  appears  to  be  an  addition-product, 
CisHiaBre,  and  the  more  soluble,  which  melts  at  145 — 147°,  a  tribromo- 
derivative,  CuHgBrj. 

Dimethylnaphthalene,  heated  at  120°  for  five  or  six  hours  with 
twice  its  weight  of  strong  sulphuric  acid,  yields  an  acid  liquid,  from 
which,  by  conversion  into  lead  salt,  decomposition  by  hydrogen  sul- 
phide, and  evaporation,  diviethyhiaphthalenesulphonic  acid, 

CnHuCSOaH), 

is  obtained  in  white  deliquescent  crystalline  scales.  The  potassium 
salt  of  this  acid  crystallises  in  dazzling  white  nacreous  hygroscopic 
scales  having  the  composition  C12H11SO3K  -I-  HoO.  When  fused  with 
potash,  it  gave  some  indications  of  the  formation  of  a  phenolic  body, 
but  the  product  consisted  mainly  of  resinous  substances  impossible  to 
purify.  H.  W. 

Reduction  in  the  Anthraquinone  Series.  By  C.  Liebermann 
(Annalen,  212,  1 — 121). — This  paper  gives  a  detailed  and  systematic 
account  of  a  series  of  researches  by  the  author  and  his  pupils  on  the 
reduction-products  of  anthraquinone,  separate  portions  of  which  have 
been  already  published  in  the  Berlin  Berichte  (1876 — 1881),  and  ab- 
stracts thereof  in  this  Journal  (1877 — 1882). 

The  following  is  a  summary  of  the  whole,  together  with  descrip- 
tions of  compounds  not  previously  noticed  : — 

Part  I. — The  Reduction  of  Anthraquinone  and  its  Derivatives. 
— (1.)^  Reduction  of  Anthraqidnone  icith  Hydriodic  Acid  and  Phosphorus 
(Liebermann  and  Topf,  Ber.,  9,  1201  ;  Chem.  80c.  J.,  1877,  1,  86).— 
The  products  of  this  reduction  are  :  a.  In  sealed  tubes,  anthracene. 
/3.  In  open  vessels  :  (a.)  With  acid  of  sp.  gr.  1*8,  the  heating  being 
continued  for  an  hour  :  anthracene  dihydride,  ChHio,  crystallising 
in  large  laminae  melting  at  107 — 108^.     (&.)  With  acid  of  sp.  gr.  not* 

3  I  2 
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exceeding  1'75,  for  not  more  than  a  quarter  of  an  hour:  anthranol, 

CuHioO  =  C6H4<'   I  >C6H4.     Shining  laminae,  melting  at  163 — 

^CH ^ 

170°.  Dissolves  in  alkalis  with  yellow  colour ;  in  alcohol  with  bluish 
fluorescence.  Oxidised  by  chromic  acid  in  glacial  acetic  acid  solution  to 
anthraquinone ;  reduced  by  zinc-dnst  to  anthracene. 

Acetijl- anthranol,  C14H9,  JcO,  formed  by  heating  anthranol  in  a  sealed 
tube  at  160 — 170°  with  acetic  anhydride,  crystallises  from  alcohol  in 
white  needles  melting  at  126 — 131°. 

(2.)   Reduction  of  Quinizarin. — This  compound, 

CsHi :  CA  :  C6H4(OH)(OH), 

is  reduced :  a.  By  heating  for  a  short  time  with  hydriodic  acid  of 
sp.  gr.  1*7  and  a  small  quantity  of  red  phosphorus,  or  with  hydrochloric 
acid  and  stannous  chloride,  to  hydroquinizarin,  C14H10O4  = 
C6H4  '.  C2(OH)2  I  C6H2(OH)2,  which  crystallises  from  alcohol  in 
laminaa  or  needles  having  a  golden  lustre.  /3.  By  somewhat  longer 
heating,  to  hydroquinizarol, 

CUH.2O3   =    CeH4<^^(^^^>C6H2(OH)2, 

crystallising  from  alcohol  in  reddish-yellow  needles.  7.  By  heating 
for  an  hour  with  acid  of  sp.  gr.  1*8  to  1*9  and  excess  of  red  phospho- 
rus, to  hydroxy-hydranthranol, 

CuH,202    =    C6H4<^^£^>C6H3.0H, 

which,  when  purified  by  conversion  into  potassium  salt,  separated 
therefrom  by  an  acid,  and  crystallised  from  alcohol,  forms  yellowish- 
white  rhombic  plates  melting  at  99°.  Its  acetyl-derivative  forms  pale- 
yellow  warty  crystals  melting  at  136 — 138°.  It  reacts  easily  with 
ethylamine,  forming  the  compound  CuIIio(OH).NHEt,  crystallising 
in  yellow  needles  which  melt  at  162°. 

Oxidation  of  Hydroxy-hydranthranol. — When  this  compound  (1  g.), 
dissolved  in  25  g.  glacial  acetic  acid  mixed  with  5  g.  of  20  per  cent, 
sulphuric  acid,  is  boiled  for  an  hour  or  two  with  2  g.  of  a  mixture 
of  manganese  dioxide  and  a  small  quantity  of  hausmannite,  it  is  con- 
verted, with  change  of  colour  from  yellow  to  dark  orange,  into  erythro- 
hydroxyanthraquinone,  according  to  the  equation  CuHi202  +  03=. 
2H2O  -f  CuHsOa.  The  quantity  of  manganese  dioxide  decomposed  is, 
however,  much  below  that  which  is  indicated  by  this  equation,  so  that 
the  oxidation  must  be  in  great  part  effected  by  the  oxygen  of  the  air ; 
nevertheless  it  does  not  take  place  without  the  aid  of  the  manganese 
oxide.  The  oxidation-product  is  precipitated  from  the  filtrate  by  water 
in  orange- coloured  flocks,  and  purified  by  crystallisation  from  alcohol, 
from  which  it  separates  in  needles  to  be  further  purified  by  sublima- 
tion. It  then  melts  at  190 — 191°,  in  which  character,  as  well  as  in  its 
spectroscopic  relations,  it  agrees  with  the  erythro-hydroxyanthraqui- 
none  which  von  Pechmann  has  lately  obtained  from  the  bromanthra- 
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qninone  prepared  from  bromobenzoylbenzoic  acid  (Ber.,  12,  2127; 
also  Abstr.,  1880,  323). 

The  formation  of  this  body,  which  is  known  to  have  the  formula 
C8H4  '.  C2O2  ;  CeHs.OH,  from  hydroxy-hydranthranol,  shows  that  the 
latter  must  be  represented  by  the  formula  above  assigned  to  it. 

Anthracene-derivatives  containing  the  middle  gronp  <^ /tW  _> 

are  best  designated  as  hydrauthranols,  in  accordance  with  the  name 

anthranol  applied  to  those  which  contain  the  group  <^  |  \  having 

\C(OHr 
2  at.  hydrogen  less.     The  typical  member  of  the  hydranthranol  group 

is  dihydranthranol,  CuHuO  =  CoHi-^ Jw  _^>C6H4,  lately  obtained 

by  V.  Perger  (/.  pr.  Ohem.,  23,  17)  by  reduction  of  anthraqninone 
with  zinc-dust  and  ammonia.  This  compound  and  its  alkyl-derivatives 
are  distinguished  by  the  property  of  easily  giving  up  1  mol.  water, 
and  yielding  hydrocarbons.  It  is  remarkable,  however,  that  this  pro- 
perty is  not  exhibited  by  hydroxy-hydranthranol. 

The  formation  of  erythrohydroxyanthraquinone  from  quinizarin 
leads  to  certain  conclusions  respecting  the  orientation  of  the  hydroxyl- 
groups  in  the  hydroxyanthraquinones.  For  quinizarin,  the  structure 
is  determined  by  the  para-position  of  the  hydroxyls  in  quinol :  hence 

OH 

p/-\ /  ^TT 

the   formula  of  erythrohydroxyanthraquinone   is  CgH^/  I     ^ 

^CO — V  /-tl 
H 

whence  may  be  deduced  the  position  of  the  hydroxyls  in  alizarin,  &c. 
(see  Fraude,  Ber.,  12,  1597;  C  /.,  1879,  Abstr.,  636). 

(3.)  Redxiction  of  Hydroxyanthraquinone  (Liebermann  and  Simon, 
Ber.,  14,  1264;  also  Abstr.,  1881,  123).— This  compound  (the  ordi- 
nary yellow  modification)  was  prepared  by  heating  sodium  anthraqui- 
nonemonosulphonate  with  5  pts.  soda-ley  of  20  per  cent,  for  three  or 
four  hours  at  155 — 165°,  precipitating  at  the  boiling  heat  with  hydro- 
chloric acid,  decomposing  the  precipitate  of  hydroxyanthraquinone 
and  a  small  quantity  of  alizarin  with  boiling  baryta-water,  precipi- 
tating the  filtered  solution  of  barium  hydroxyanthraquinone  with 
hydrochloric  acid,  and  crystallising  the  precipitate  from  boiling  alcohol. 
The  compound  is  thus  obtained  in  golden-yellow  laminae  melting 
at  302°. 

Hydroxyanthraquinone  treated  with  strongly  fuming  hydriodic  acid 
and  about  5  pts.  red  phosphorus,  yields  a  mixture  of  anthracene 
hexhydride,  GuHi2,  and  hydroxyanthracene  or  anthrol, 
CiiHioO.  After  separation  of  hydi-iodic  acid  by  washing  with  water, 
and  the  excess  of  phosphoi'us  by  extraction  with  a  small  quantity  of 
alcohol,  the  entire  product  was  precipitated  by  water  and  distilled  in 
a  current  of  steam,  whereupon  the  anthracene  hexliydride  passed  over 
in  small  quantity,  as  a  white  substance  which  crystallised  from  alcohol 
in  laminsB  meltinar  at  63°.     The  residue  of  the  distillation  exhausted 
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with  boiling  water  yielded  a  solution  which,  on  cooling,  deposited 
white  flakes  of  anthrol,  CuH9(0H),  identical  with  that  which  is 
obtained  by  fusing  anthracenesulphonic  acid  with  potash  (see  p,  859). 

(4.)  Chrysarohin,  CsqHmOt  (Liebermann  and  Seidler,  Ber.,  ll,  1603; 
also  Abstr.,  1879,  326). — This  substance  is  a  constituent  of  Araroba 
or  Goa  powder,  and  was  first  extracted  therefrom  by  Attfield, 
who  mistook  it  for  chrysophanic  acid,  into  which  indeed  it  is  readily 
converted  by  oxidation.  When  ignited  with  zinc-dust  it  yields 
methyl  anthracene. 

Acetylchrysarobin,  CjoHj,5ci07  or  CaoHjiAcjOT,  obtained  by  heating 
chrysarobin  with  acetic  anhydride  and  sodium  acetate,  forms  small 
yellowish  crystals,  which  melt  at  228 — 230°,  and  dissolve  in  alcohol, 
forming  a  solution  which  exhibits  a  blue  fluorescence.  By  heating 
with  alkalis,  it  is  converted,  first  into  chrysarobin,  then  into  chryso- 
phanic acid. 

The  oxygen- atom  which  converts  chrysarobin  into  chrysophanic 
acid  does  not  enter  into  either  of  the  hydroxyl-groups  of  the  latter, 
inasmuch  as  the  oxidation  of  acetylchrysarobin  yields  completely 
acetylised  chrysophanic  acid.  It  must  therefore  be  found  in  the  double 
ketone  groups  of  the  chrysophanic  acid,  and  consequently  chrysarobin 
belongs  to  the  group  of  anthraquinone-derivatives  which  are  reducible 
in  this  part  of  the  molecule.  Hence  its  constitution  may  be  repre- 
sented by  the  formula — 

CH(OH)<C.H.(OH^-->CH.0.CH<C.H.(OH^-->CH(0H). 

Chrysarobin  yields  by  sublimation,  whereby  it  is  for  the  most  part 
decomposed,  a  yellow  substance  crystallising  in  laminse,  and  other- 
wise very  much  like  chrysarobin  itself.  This  substance  has  the  com- 
position CiftHijOa,  and  is  perhaps  the  anthranol, 

/C(OH).  /CHs 

CeH3(0H)(  I  )C6H<        , 

\CH  — /        \0H 

produced  by  the  splitting  up  of  the  chrysarobin  molecule. 

(5.)  JReduction  of  AtHhraquinonesulplionic  Acid. — Anthrol  and 
Anthramine  (Liebermann  and  Hormann,  Ber.,  12,  589;  also  Abstr., 
1879,  653). — Sodium  anthraquinonesulphonate, 

CuH;02(S03Na),HoO, 

heated  in  sealed  tubes  with  very  strong  hydriodic  acid  (sp.  gr.  1*96) 
and  red  phosphorus,  is  reduced  to  anthracene  dihydride,  C^Hk,  separable 
from  the  sulphonic  groups  by  boiling  with  water,  and  from  excess  of 
phosphorus  by  alcohol.  By  weaker  reaction,  with  acid  of  1*7  to  1'8  in 
a  flask,  a  product  is  obtained  soluble  in  water,  and  consisting  entirely 
of  sulphonic  acids  ;  and  on  filtering  from  excess  of  phosphorus,  dilating 
with  water,  again  filtering  at  the  boiling  heat,  and  removing  hydriodic 
acid  so  far  that  the  liquid  solidifies  on  cooling  to  a  crystalline  mass, 
sodium  dihydroanthracenemonosulphonate,  CuHnS03Na(-|-  IIH2O  ?),  is 
obtained  in  snow-white  silky  asbestos- like  needles.     The  barium  salt, 
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(CuH|iS03)a6a,  is  a  white  precipitate:  the  calcium  $alt  is  more 
soluble. 

Sodium  anthracenemonogulphonnte,  diH^SOjNa  +  4HiO,  is  obtained 
by  the  action  of  hydriodic  acid  of  sp.  gr.  17  on  the  anthraqainonesul- 
phonate  for  about  half  an  hour  at  boiling  heat,  and  separates  from  a 
strong  aqueous  solution  in  a  mass  of  small  scales,  slightly  soluble  in 
water.  The  barium  and  lead  salts  are  precipitated  in  flocks.  The 
lead  salt  precipitated  at  the  boiling  heat  is  basic;  the  normal  salt 
separates  fi"om  the  mother-liquor  in  crystals  having  the  composition 
(CuH».SOj)aPb  +  2H20.  The  sodinm  salt  boiled  with  nitric  acid  is 
readily  oxidised  to  anthraquinonesulphonate. 

Anthrol,  CuH,(0H)  =  C,H4<   I      >C,H,(OH).— This   compound, 

the  true  phenol  of  anthracene,  is  formed,  as  already  observed,  by  the 
limited  action  of  hydriodic  acid  and  phosphorus  on  hydrozyanthra- 
quinone  (p.  858),  but  it  is  more  readily  prepared  by  fusing  anthracene- 
Rulphonic  acid  at  a  very  high  temperature  with  potassium  hydroxide. 
On  decomposing  the  melt  with  dilute  hydrochloric  acid,  the  anthrol  is 
obtained  in  light  yellow  flocks,  insoluble  in  water,  easily  soluble,  even 
to  deliquescence,  in  most  solvents,  as  alcohol,  ether,  and  acetone; 
crystallising  from  ether  in  laminte  melting  at  about  200°.  It  is  in- 
soluble in  ammonia,  but  dissolves  in  aqueous  potash,  soda,  and  baryta, 
with  yellow  colour  and  green  fluorescence.* 

Ethyl-anfhrol,  CuHg.OEt,  obtained  by  heating  anthrol  with  soda- 
ley  and  ethyl  iodide  at  120",  crystallises  from  dilute  alcohol  in 
nearly  colourless  needles  melting  at  139 — 140°,  and  distilling  in  small 
quantities  almost  without  decomposition.  On  adding  fuming  nitric 
acid  by  drops  to  a  solution  of  this  ethyl-compound  in  glacial  acetic 
acid,  a  nitro-derivative  is  precipitated  in  yellow  needles  sparingly 
soluble  in  alcohol,  insoluble  in  alkalis,  but  dissolving  in  strong 
sulphuric  acid  with  splendid  cheiTy-red  colour.  Their  composition 
has  not  yet  been  satisfactorily  determined,  as  they  gave  by  analysis 
numbers  intermediate  between  those  required  by  the  formulae 
CeH.jCNOOsOa  and  C„H„(NOj)303. 

Acetoxi/anthraqtUnane,  Clltl^Oi.^. — Anthrol,  like  other  phenols, 
cannot  be  directly  oxidised ;  but  its  acetyl-derivative  dissolved  iu  hot 
a.cetic  acid  is  oxidised  by  chromic  acid ;  and  the  solution,  after  slow 
cooling,  gives  with  water  yellow  flocks,  convertible  by  recrystallisation 
into  colourless  feathery  needles  of  acetoxyanthraquinone,  melting  at 
159°.     The  reaction  is : 

.CH  /CO. 

CeH/  I     >C6H3.0X^  +  03  =  H,0  +  CsH/      >C«H3.0Z5. 
^CH^  ^CO^ 

*  Tlie  compound  here  described  does  not  agree  in  properties  with  either  of  the 
two  anthrols  (a  and  /3)  described  by  Linke  {J.  pr.  Chem.  [2],  11,  227  ;  this  Journal, 
1875,  1196),  which,  as  well  as  the  two  anthracene-monosiUphouic  acids  whence  they 
were  said  to  be  obtained,  are  regarded  by  Liebermann  as  impure  preparations. 
There  are  in  fact  only  two  hydroiyanthracenes  possible,  viz.,  anthrol  and  an- 
thranol. 
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A  small  quantity  of  hydroxyanthraquinone  is,  however,  formed  at  the 
same  time,  but  miay  be  removed  by  digesting  the  product  with  cold 
weak  soda-ley. 

From  the  preceding  results,  it  may  be  seen  that  the  isomerism 
between  the  two  hydroxyanthracenes,  anthranol  and  anthrol,  is  very 
well  defined,  and  is  clearly  indicated  by  their  constitution.  Anthranol, 
whose  hydroxyl  is  situated  in  the  middle  carbon-group  of  anthracene 
— as  follows  from  its  mode  of  formation — is  converted  by  oxidation 
into  anthraquinone,  whereas  acetyl-anthrol,  whose  hydroxyl  is  situated 
in  the  benzene-nucleus,  is  oxidised  to  acetoxyanthraquinone. 

Anthramine,  CuHj.NHz  =  C6H4<;  |     NCgHj.NHj,   is  formed   by 

heating  1  pt.  anthrol  with  3  pts.  acetamide  for  eight  hours  at  280°, 
or  with  alcohol  and  ammonia  at  170°.  From  alcohol,  in  which  it  dis- 
solves at  boiling  heat  with  yellow- brown  colour  and  green  fluorescence, 
it  separates  in  thin  yellow  lamina?  resembling  mosaic  gold.  It  melts 
at  236 — 237°,  and  sublimes  at  a  higher  temperature  in  yellow  laminae. 
It  dissolves  but  sparingly  in  most  solvents  ;  the  acetic  acid  solution  is 
coloured  red  by  nitric  acid.  With  arsenic  acid  in  the  cold,  it  forms 
a  colourless  arsenate,  which  when  heated  melts  to  a  mass  having  a 
fine  blue  colour.  The  hydrocMoride,  CuH,iN,HCl,  is  best  obtained  by 
boiling  anthramine  with  strong  hydrochloric  acid  and  dilating  the 
hot  solution  with  4  pts.  water,  the  salt  then  separating  on  cooling  in 
glittering  colourless  laminae. 

Acetylanthramine,  CuHg.NH^ic,  is  formed  on  dissolving  anthramine 
in  a  large  quantity  of  acetic  anhydride,  and  separates  on  cooling  in 
silvery  laminae.  After  purification  by  recrystallisation  from  alcohol 
or  glacial  acetic  acid,  it  melts  at  240°.  The  alcoholic  solution  exhibits 
blue  fluorescence. 

Acetylamidanthraqmnone,  CuH702.NHAc,  is  easily  formed  by  oxi- 
dising acetylanthramine  dissolved  in  boiling  acetic  acid  with  the 
calculated  quantity  of  chromic  acid,  and  is  precipitated  by  water  in 
yellow  flocks,  which  must  be  dried  and  again  acetylised,  to  replace 
any  acetyl  that  may  have  been  removed  during  the  oxidation.  It 
crystallises  from  glacial  acetic  acid  in  colourless  needles,  which  appear 
to  contain  acetic  acid,  since  they  turn  yellow  when  dried  over  the- 
water-bath. 

Amidaiithraqidnone,  Cul3.^02■l^H.2,  formed  by  boiling  the  preceding 
compound  with  alcoholic  potash,  is  precipitated  from  the  resulting 
orange- coloured  solution  by  water,  and  crystallises  from  glacial  acetic 
acid  in  brown-orange  needles  melting  at  302°.  The  solutions  of  these 
two  compounds,  unlike  those  of  the  corresponding  anthracene- 
derivatives,  are  not  fluorescent,  in  which  respect  they  conform  to  the 
general  law  of  fluorescence  in  the  anthracene  series  (Liebermann, 
JBer.,  13,  913 ;  Chem.  8oc.  J.,  1880,  Abstr.,  665). 

Part  II.  The  Alkylised  Reduction-peoducts  of  Anthraquinone. 
— (1.)  TJie  Alkyloxanthranols  and  their  Derivatives  (Liebermann  and 
Landshoff,  Ber.,  14,  452—462;  also  Abstr.,  1881,  608).—Oxanthranol 
or  Anthraqtiinol,  CuHioOg,  is  best  prepared  by  treating  1  pt.  anthra- 
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quinone  moistened  with  a  very  small  quantity  of  alcohol  with 
2  pts.  zinc-dust  and  30  pts.  of  a  soda-solution  containing  50  p.  c. 
NaOH.     Its  constitution  might  be  represented  either  by  the  formula 

CH(OH)  /C(OH) 

CeHZ  >C6H4,  or  by  CHZ  |  >C,H4.      A  body  consti- 

\_C0 — "^  ^C(OH)^ 

tuted  according  to  the  first  of  these  formulae  should  yield  only  one  acetyl 
or  alkyl-derivative,  whereas  the  structure  represented  by  the  second 
admits  of  the  formation  of  two  such  derivatives.  Expjeriments  with 
acetic  chloride  did  not  lead  to  any  decisive  result,  but  the  action  of 
alkyl  iodides  on  oxanthranol  gave  rise  only  to  monalkyl-derivatives : 
hence  it  may  be  inferred  that  the  constitution  of  oxanthrunol  is- 
correctly  represented  by  the  first  of  the  above  formula?. 
The  general  formula  of  these  monalkyl-derivatives  is — 

They  are  prepared  by  boiling  a  solution  of  oxanthranol  in  potash 
with  an  alkyl  bromide  or  iodide  (for  details  see  this  Journal,  1881^ 
Abstr.,  109,  608). 

Ethyloxanthranol,  Ctiii'C_  r^r)_ ^-CeHj,  crystallises  in  needles  or 

prisms  belonging  to  the  rhombic  system  and  melting  at  107°.  Heated 
with  acetic  chloride,  it  yields  a  substance,  CjoHi^Oi  =  CisHuOj  + 
(CjHaO)!©  —  HjO,  which  crystallises  from  light  petroleum  in  needles- 
melting  at  84°.  Isobutijloxanthranol,  CuH9(CiH9)02,  crystallises  from 
benzene  or  from  light  petroleum  in  needles,  from  alcohol  in  thick 
prisms  ;  it  is  less  soluble  than  the  ethyl-compound.  Ami/l-oxarithranol^ 
Ci4H9(C5Hii)02,  forms  limpid,  tabular,  monoclinic  crystals,  ooPob  .  OP  . 
ooP,  melting  at  125",  and  behaving  with  solvents  like  the  butyl- 
compound.  Treated  with  acetic  chloride  it  undergoes  simple  dehydra- 
tion, yielding  the  compound  CigHigO  =  C19H20O3  —  HoO,  which  is  also- 
formed  by  treating  it  with  strong  sulphuric  acid  at  ordinary  tem- 
peratures ;  but  at  higher  temperatures  hydrogen  is  likewise  eliminated,. 
and  a  substance  is  obtained  having  the  composition  CigHuO  = 
Ci9H2o02  —  HoO  —  2H2.  This  latter  substance  is  converted  by  oxi- 
dation with  chromic  acid  into  anthraquinone-carboxylic  acid,  Ci5HbOi=: 
CuH702.COOH,  and  by  prolonged  boiling  of  its  concentrated  boiling 
solution  in  glacial  acetic  acid  with  hydriodic  acid  of  sp.  gr.  1"9,  into 
triphenylmethane.  Methjl-oxanthranol,  CuH9Me02,  crystallises  in 
colourless  laminae  melting  at  187° ;  its  alcoholic  solution  exhibits  a 
fine  blue  fluorescence.  This  compound  difFers  from  its  homologues 
in  many  respects,  not  being  altered  by  zinc-dust  and  alkali ;  and  being 
converted  by  hydriodic  acid  and  phosphorus  into  anthracene  dihydride, 
CuHio,  with  separation  of  methyl. 

Alkyl-anthradihydrides. — These  compounds  are  formed  by  the  action 
of  hydriodic  acid  and  phosphorus  on  all  the  alkyl- oxanthranols — except 
the  methyl-compound — as  shown  by  the  equation — 

CeH,<^^co->^^^^  +  3H2  =  2H2O  +  C6H,<^™>aH,. 


862  ABSTRACTS  OF  CHEMICAL  PAPERS. 

The  ethyl-compound,  CuHnEt,  thus  prepared  is  a  liquid  boiling 
at  320—323°  (corr.),  and  having  a  density  of  1049  at  18°  (referred  to 
water  at  the  same  temperature).  Chromic  acid  dissolved  in  glacial 
acetic  acid  oxidises  it  to  anthraquinone.  Passed  over  pumice  at  a 
red  heat  it  yields  anthracene.  Its  solution  in  glacial  acetic  acid 
treated  with  nitric  acid  free  from  nitrous  products,  yields  a  finely 
crystallised  trinitro-derivative,  CuH6(N02)3Et,  which  melts  with 
evolution  of  gas  at  130°.  Isohutyl-anthradihydride  passed  over  zinc- 
dust  at  a  low  red-heat  yields  pure  anthracene.  Amyl-anthradihydride 
is  much  more  viscid  than  the  ethyl-compound.  It  has  a  density  ol" 
1'031  at  18°  (water  at  18°  =  1),  and  boils,  with  decomposition,  at 
about  350°,  giving  off  combustible  gases  and  vapours  having  an 
-amylic  odour.  If  the  distillation  be  then  interrupted,  and  the  whole 
left  to  cool,  both  residue  and  distillate  deposit  crystals  of  anthracene  : 

CuHii(C5Hii)  =  CuHio  -H  H2  -f  C5H10. 

Alhjloxanthranyl  chlorides,  C^i<Cnr\_^aB.i,  are  formed  by  the 

action  of  PCU  on  the  corresponding  oxanthranols.  The  ethyl-compound 
forms  transparent  colourless  rhombic  crystals  melting  at  88 — 89°. 
The  butyl-compound  forms  tabular  crystals  melting  at  78",  and 
-coloured  rod  by  nitric  acid.  The  amyl-compound  forms  large  yellowish 
monoclinic  crystals,  coP  .  Pob  .  OP.  Axes  a:b:  c  =  1*266 :  1  :  2" 752 ; 
ft  =  68°  23'. 

(2.)  The  Alkyl-hydranthranols  and  Alhyl-anthracenes  (Liebermann  and 
Tobias,  Ber.,  14,  795).  —  The  alkyl-hydranthranols  are  formed,  as 
products  of  further  reduction,  in  the  preparation  of  the  alkyl- 
-oxanthranols  (p.  861).     The  amyl-compomid, 

Ci9H220  =  G6Hi<[^ QTT ^CsHi, 

which  is  extremely  soluble,  was  separated  from  the  product  of  the 
action  of  zinc-dust  and  soda  on  anthraquinone  by  exposure  to  pro- 
longed winter-cold,  whereupon  it  separated  as  a  crystalline  mass ;  and 
on  pressing  this  mass,  dissolving  it  in  alcohol,  treating  the  alcoholic 
solution  with  water,  and  repeating  this  treatment  on  the  crystals 
^thereby  separated,  the  amyl-hydranthranol  was  at  length  obtained  in 
groups  of  white  needles  melting  at  73 — 74°.  Its  alcoholic  solution 
exhibits  a  faint  fluorescence.  The  isohutyl-compound,  CisH.^oO,  obtained 
in  like  manner,  crystallises  in  white  needles,  melting  at  71 — 72°. 

/C(C5Hu) 
Amylanthracene,    C19H20   =   CeHi^  |  ^CeH^,  obtained  by  boil- 

CH 

ing  amylhydranthrauol  with  hydrochloric  acid  and  alcohol,  crystallises 
from  alcohol  in  thin  very  long  needles,  having  a  sea-green  colour  and 
blue  fluorescence,  and  melting  at  59°.  It  is  easily  soluble  in  hot, 
sparingly  in  cold  alcohol,  very  easily  in  benzene,  light  petroleum,  carbon 
bisulphide,  and  chloroform.  It  forms  a  picrate  which  crystallises  in 
groups  of  brown-red  needles  melting  at  115°,  and  is  easily  resolved 
into  its  constituents  by  water  or  ammonia.  By  oxidation  with  chromic 
.acid,  it  is  completely  converted  into  amyloxanthranol. 
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,C(C»Hii)v 

Aviylbromanthracene,  C«H4<'  |  /CjH,,  obtained  by  the  action 

^CBr "^ 

of  bromine  on  amylanthracene  dissolved  in  carbon  bisulphide,  crys- 
tallises from  alcohol  in  needles  melting  at  76" ;  the  alcoholic  solution 
is  strongly  fluorescent.  Its  picrate  forms  orange-coloured  needles 
melting  at  110".  Chromic  acid  oxidises  it  completely  to  anthraquinone. 

Ami/lchloranthrar,ene,  CuHuCl,  obtained  by  passing  chlorine  into 
amylanthracene  dissolved  in  chloroform,  crystallises  in  light  yellow 
needles  melting  at  70 — 71°  ;  its  solution  has  a  blue  fluorescence.  The 
picrate  forms  red  needles  melting  at  108°. 

c(c,H,); 

Isobufi/lanthracene,  CeH^C   |  yCeH^,  prepared   like  the  amyl- 

^CH ^ 

compound,  forms  fluorescent  crystals  melting  at  57°.  Its  picrate 
crystallises  in  long  brown-red  needles. 

Ethyl-anthracene^  CuH9Et,  prepared  by  boiling  an  alcoholic 
solution  of  ethyl-hydranthranol  with  hydrochloric  acid,  precipitating 
with  water,  boiling  the  oil  thereby  separated  with  a  saturated  solution 
of  picric  acid,  and  decomposing  the  resulting  picrate  with  ammonia, 
crystallises  in  spherical  groups  of  large  laminte  melting  at  60 — 61°. 
Its  picrate  melts  at  120°. 

The  paper  concludes  with  theoretical  speculations  respecting  the 
formation,  constitution,  and  reactions  of  these  several  compounds, 
which  do  not  admit  of  abstraction.  H.  W. 

Preparation  of  Alizarin-orange.  By  S.  E.  Simon  (Cer.,  15, 
•692 — 694). — On  adding  a  20  per  cent,  soda  solution  to  the  dinitro- 
hydroxyanthraquinone  described  by  the  author  (Abstr.,  1881,  608), 
a  deep-red  solution  is  formed,  from  which,  on  evaporation,  a  dark-red 
sodium  salt  separates  out  in  a  flocculent  mass.  On  decomposing  this 
with  hydrochloric  acid,  it  gives  the  free  acid  in  the  form  of  orange- 
golden,  glistening  needles  (m.  p.  244°).  It  is  identical  with  mono- 
nitroalizarin  or  alizarin-orange,  and  is  formed  from  dinitroalizarin  by 
the  displacement  of  a  nitro-  by  a  hydroxyl-group.  Baryta  and  lime- 
water  act  on  dinitroalizarin  in  a  similar  manner. 

As  the  amidoalizarin  from  the  mononitroalizarin  gives  an  ethenyl 
compound,  the  amido-  and  hydroxyl-group  are  in  contiguous  position, 
and  thus  the  nitroalizarin  has  the  constitution 

C6H4<^^>C6H(OH),.N02  [OH :  OH :  NO,  =  1 :  2 :  3], 

and  the  dinitroalizarin,  which  yields  the  mononitro-compound,  has  the 

constitution  C6H4<^q>C6H(0H)(N03)2  [NO^  :  OH  :  NOo=l :  2 :  3]. 

On  heating  the  silver  salt  of  dinitrohydroxy anthraquinone  with 
ethyl  iodide,  the  ethyl  ether,  Ci4H502(NOo)o.OEt,  is  obtained.  It  crys- 
tallises in  fine  needles  (m.  p.  158°) ;  it  is  not  attacked  by  dilute  soda 
solution,  but  a  concentrated  solution  converts  it  into  alizarin-orange. 

V.  H.  V. 
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Dichlorocamphor.  By  P.  Cazeneuve  and  Didelot  {Compt. 
rend.,  94,  1058 — 1059). — Dichlorocamphor  (this  vol.,  p.  738)  is  in- 
soluble in  water,  but  imparts  to  it  its  peculiar  odour.  When  placed  on 
the  surface  of  water,  it  exhibits  gyratory  movements,  similar  to  those 
of  camphor.  It  is  insoluble  in  cold,  but  readily  soluble  in  hot  alcohol,- 
in  chloroform,  carbon  bisulphide,  and  ether.  The  ethereal  solution 
crystallises  with  difficulty,  and  the  ether  appears  to  form  a  molecular 
combination  with  the  dichlorocamphor.  The  latter,  unlike  camphor, 
is  insoluble  in  acetic  acid.  It  combines  with  aldehyde  in  aqueous 
solution,  forming  a  liquid  heavier  than  water,  but  does  not  liquefy 
when  triturated  with  chloral  hydrate.  Its  sp.  gr.  is  42  ;  it  melts  at 
OG'',  and  solidifies  at  95°,  but  remains  soft  and  pasty  below  70°.  The 
monochloro-camphor  described  by  Wheeler  melts  at  95°.  The  rotatory 
power  of  dichlorocamphor  for  [a]y  =  -f  57*3°,  and  is  constant  in 
both  alcohol  and  chloroform.  Dichlorocamphor  crystallises  well  only 
from  alcohol,  in  right  rhombic  prisms,  with  brachydiagonal  domes^ 
and  with  difficult  cleavage  in  two  directions  parallel  with  the  faces  of 
the  prism.  When  the  crystals  form  rapidly,  the  faces  of  the  prism 
are  much  elongated,  and  the  crystals  are  long  friable  needles ;  when, 
on  the  other  hand,  they  form  very  slowly,  the  prismatic  faces  are  but 
little  developed,  and  the  crystals  have  an  octohedral  appearance. 

C.  H.  B. 

Two  Isomeric  Dibromocamphors  and  Monobromocamphor. 
By  J.  Kachler  and  F.  V.  Spitzer  (Monatsh.  Chem.,  3,  205—221). — 
Monobromocamphor,  discovered  by  Perkin  in  1865,  forms  colourless^ 
monoclinic  crystals,  melts  at  76°,  boils  without  decomposition  at  274°^ 
and  is  reconverted  into  camphor  by  the  action  of  alcoholic  potash,  or 
by  heating  it  in  alcoholic  solution  with  sodium-amalgam.  R.  SchiffV 
bj^  heating  it  with  nitric  acid,  obtained  a  crystalline  substance, 
CioHuNOa,  which  he  regarded  as  bromonitrocamphor. 

By  the  further  action  of  bromine,  monobromocamphor  is  converted 
into  dibromocamphor,  the  statements  respecting  which  by  different 
authors  exhibit  considerable  divergencies,  due,  as  the  following  expe- 
riments will  show,  to  the  existence,  not  previously  suspected,  of  two- 
isomeric  dibromocamphors  (a  and  jS). 

a-Dibromocainphor  is  obtained  by  heating  1  mol.  monobromo- 
camphor with  1  mol.  bromine  in  sealed  tubes  at  120°,  and  separates 
from  the  resulting  syrupy  liquid  as  a  crystalline  mass,  which  dissolves 
with  moderate  facility  in  alcohol,  and  is  deposited  therefrom  in  pris- 
matic needles  melting  at  61°. 

(3-Dibromocamplior  is  obtained  by  heating  monobromocamphor  with 
bromine  in  the  ratio  of  CloHisBrO  to  3Br  for  six  or  eight  hours  in 
sealed  tubes  at  120 — 125°,  whereby  a  brown  syrup  is  formed,  which 
slowly  deposits  crystals,  and  when  mixed  with  absolute  alcohol, 
immediately  yields  a  pulverulent  crystalline  mass,  only  slightly  soluble 
in  alcohol,  even  at  the  boiling  heat,  and  separating  from  the  solution, 
in  thick  rectangular  plates,  having  also  the  composition  CloHiiBraO,. 
but  melting  at  114 — 115°.  The  mother-liquor  contains  monobromo- 
camphor. The  /3-modification  of  dibromocamphor  is  also  formed  by 
heating  the  a-modification  with  2  at.  bromine  in  sealed  tubes  at 
120 — 125°  for  six  to  eight  hours.    A  red  laminar  sublimate  then  forms 
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in  the  upper  part  of  the  tube,  apparently  consisting  of  an  unstable 
compound  of  CioHuBrjO  with  bromine,  which  it  gradually  gives  off, 
leaving  a-dibromocamphor  (m.  p.  61°).  The  greater  part  of  the  pro- 
duct, however,  is  a  brown-red  viscid  liquid,  which,  when  mixed  with 
alcohol,  immediately  deposits  a  crystalline  powder,  having,  after  re- 
crystallisation  from  alcohol,  the  composition  CioHuBraO,  and  melting 
at  114 — IIS'^,  which  is  the  characteristic  melting  point  of  /S-dibromo- 
caniphor. 

The  differences  between  the  two  modifications  of  dibromocamphor 
are  shown  in  the  following  table : — 


Crystalline  form. 

Solubility    

Alcoholic  potash 


Nascent  hydrogen  from  bo- 
dium-amalgani  with  di- 
lute alcohol. 

Nascent  hydrogen  from  so- 
dium-amalgam and  etber 
saturated  with  hydro- 
chloric acid,  in  etheric 
solution 

Sodium  and  carbonic  anhy- 
dride 


Phosphorus  pentachloride. . 
Fuming  nitric  acid    


Rhombic :  a  :  6  :  c  «■ 
0-7925  :  1  :  0-5143.  Ob- 
served    faces,      00  P^, 
P^.PdB.ooP. 

Very  soluble  in  alcohol, 
ether,  ethylacetate,  and 
light  petroleum. 

Monobromocamphor,  and 
finally  camphor. 


Monobromocamphor ; 
finally  camphor. 


Camphor 


Camphocarboiylic  acid, 
CiiHjsOs,*  melting  at 
123—124°. 


No  reaction 


Nitrogen  and  a  brominated 
oil. 


/3. 


Rhombic :  a  :  5  :  c  a 
09501  :  1  :  1-35206. 
Observed  faces  oo  P, 
PdS,  «Pd6. 

Sparingly  soluble  in  alco- 
hol, ether,  ethyl  acetate, 
and  light  petroleum. 

Oil  smelling  like  turpen- 
tine, and  distilling  be- 
tween 150°  and  230». 

Hydroiycamphor, 
CtoHii(OH),  boUing   at 
258—260°. 

Camphor. 


Resinous  masses. 


No  reaction. 

Dibromomononitrocam- 
phor,  CioHisBroNOs, 
m.  p.  126°. 


H.   W. 

Crystalline  Forms  of  Dibromocamphor.  By  V.  v.  Zepha- 
ROVICH  (Monatsh.  Chem.,  3,  231 — 236). — The  two  modifications  of  this 
compound,  a  melting  at  60 — 61°,  /3  at  114 — 115°  (supra),  both  crys- 
tallise in  the  rhombic  system,  with  the  following  axial  ratios — 

a:l:c  =  0-7925  :  1  :  0*5143;    0'9501  :  1  :  0-5206, 
*  Misprinted  in  the  original  C20II32O6. 


8f)6  ABSTRACTS  OF  CHEMICAL  PAPERS. 

and  separate  from  alcoholic  solution  in  crystals  exhibiting  the  com- 
bination ooPob  .  Pdb  .  ooP.  The  /3-crystals,  from  predominance  of  the 
brachypinacoid,  appear  as  rectangular  tablets  with  bevelled  edges; 
they  are  mostly  elongated  in  the  direction  of  the  brachydiagonal  and 
at  most  2  mm.  broad  by  1  mm.  thick. _  Rarely  and  with  very  small 
development  occur  the  faces  Pdb,  ooP2,  and  P.  Cleavage  indistinct 
parallel  to  OP. 

The  following  table  exhibits  a  comparison  of  the  most  important 
ansrles  in  the  two  modifications  : — 


P*  :Po6- 

Poo   :  Poo. 

OoP  :  ooP. 

P:QcPi6. 

a.     54°  26' 

65°  58' 

76°  47|' 

66°  40' 

/3.     65°  0' 

57°  26' 

87°  4' 

65°  27' 

In  both  modifications  the  plane  of  the  optic  axes  is  parallel  to  OP. 

H.  W. 

Galangin  and  Alpinin.  By  E.  Jahns  (Bar.,  14,  2807—2811).— 
As  already  stated  (this  vol.,  209),  these  two  bodies  are  found  in  galanga 
root  together  with  campheride. 

Galangin,  CisHioOs,  crystallises  from  absolute  alcohol  in  pale  yellow, 
six-sided  tablets,  or  in  flat  prisms  containing  |  mol.  of  alcohol  of 
crystallisation,  which  they  lose  at  100 — 110°.  It  crystallises  from 
aqueous  alcohol  in  yellowish-white  needles,  having  the  composition 
C15H10O5  +  13-20,  losing  the  water  at  130 — 140°.  It  is  insoluble  in 
water,  easily  soluble  in  ether,  and  sparingly  in  benzene  and  boiling 
chloroform.  It  dissolves  in  68  parts  of  alcohol  (90  per  cent.),  and  in 
34  parts  of  absolute  alcohol.  In  its  reactions  with  alkalis  and  ferric 
chloride,  it  resembles  campheride  ;  in  alcoholic  solution,  lead  salts  pro- 
duce an  orange-yellow  precipitate  of  CisHgOsPb.  Strong  sulphuric 
acid  dissolves  it,  forming  a  yellow  non-fluorescent  solution,  and  fuming 
sulphuric  acid  gives  a  similar  solution  ;  whilst  with  campheride  it 
gives  a  green  or  red  solution.  Triacetogalangin,  C15H7O5AC3,  obtained 
by  heating  galangin  with  sodium  acetate  and  acetic  anhydride,  forms 
colourless  needles,  insoluble  in  water,  but  soluble  in  aqueous  alcohol 
(m.  p.  140 — 142°).  JDihromogalangin,  CisHTBrjOs,  formed  by  adding 
bromine  (1  part)  to  galangin  (2  parts),  is  insoluble  in  water,  and  only 
sparingly  soluble  in  alcohol.  A  more  highly  brominated  product  is  also 
formed,  which  is  more  easily  soluble.  Nitric  acid  converts  galangin 
into  benzoic  and  oxalic  acids ;  these  products  are  also  obtained  by 
fusion  with  potash,  together  with  a  phenol. 

By  repeated  fractional  crystallisation  from  aqueous  alcohol  (70 — 
80  per  cent.),  a  small  quantity  of  alpinin,  CnHijOe,  has  been  ob- 
tained; it  crystallises  in  pale-yellow  needles  (m.  p.  172 — 174°).  It 
exhibits  a  great  resemblance  to  campheride  in  its  properties  and  re- 
actions. P.  P.  B. 

Chemical   Constituents  of  Stereocaulon  Vesuvianum.     By 

M.  Coppola  {Gazzetta,  12,  19 — 27). — The  author  examined  this  lichen 
some  time  ago  (Abstr.,  1880,  382),  and  found  in  it  succinic  acid, 
whilst  Paterno  by  treating  it  with  ether,  obtained  atranoric  acid  (ibid., 
551).     In  order  to  explain  this  apparent  discrepancy,  the  author  has 
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again  taken  up  the  investigation,  first  of  all  exhausting  the  lichen 
with  ether,  and  then  treating  it  with  milk  of  lime.  The  residue  left 
on  evaporating  the  ethereal  solution,  was  separated  into  two  portions 
by  fractional  crystallisation  from  chloroform :  the  more  soluble  of 
these  is  a  mixture  of  brilliant  well-formed  crystals  with  a  white 
crystalline  substance ;  both  forms  appear  to  be  atranoric  acid.  The 
crystals  (m.  p.  191°)  were  measured  by  Scacchi,  and  found  to  be 
trimetric  orthagonal  (orthorhombic). 

a  :  6  :  c  =  1  :  0-3983  :  03064.     Two  planes  of  cleavage. 

The  portion  less  soluble  in  chloroform  is  a  fine  powder,  which, 
under  the  microscope,  is  seen  to  consist  of  very  minute  needles  ;  it  is 
not  homogeneous,  however,  but  appears  to  be  a  mixture  of  two  sub- 
stances, which  may  be  separated  to  a  certain  extent  by  treatment  with 
boiling  chloroform  in  quantity  insufficient  to  dissolve  the  whole.  The 
portion  remaining  undissolved,  after  being  crystallised  from  absolute 
alcohol,  forms  microscopic  prisms  with  rectangular  base ;  it  decom- 
poses at  225°,  without  melting. 

When  the  lichen  which  has  been  exhausted  with  ether  is  treated  with 
milk  of  lime,  it  yields  a  solution  containing  calcium  succinate.  The 
succinic  acid  was  identified  by  the  usual  reactions,  and  by  the  analysis 
of  the  free  acid  and  of  its  barium  compound.  C.  E.  G. 

Conversion  of  Pyrroline  into  Pyridine.  (Preliminary  Notice.) 
By  G.  CiAMiciAN  and  M.  Dennstedt  (Gazzetta,  1882,  154). — By  the 
action  of  chloroform  or  bromoform  on  potassium- pyrroline,  two  bases 
are  obtained,  having  respectively  the  formulae  C5H1CIN  and  CsHiBrN, 
and  identical  in  boiling  point,  &c.,  with  the  corresponding  compound 
obtained  directly  from  pyridine.  Nascent  hydrogen  transforms 
chloropyridine  into  a  hydrochloropyridine,  and  removes  the  bromine 
from  bromopyridine,  producing  a  mixture  of  pyridine  and  hydro- 
pyridine.  The  authors  consider  it  most  probable  that  the  halogen  in 
these  bases  stands  in  the  para-position  to  the  nitrogen-atom,  e.g. : — 

HC       OH 


<      > 


CCl. 
HU        OH  H.  W. 

Monobromopyridine.  By  L.  Danesi  (Gazzetta,  1882,  150—151). 
— This  compound,  discovered  by  Hofmann  in  1879  (Ber.,  12,  990),  is 
prepared  by  heating  pyridine  hydrochloride  with  bromine  in  sealed 
tubes  at  about  200°  ;  distilling  the  contents  in  a  current  of  steam,  to 
expel  dibromopyridine  formed  at  the  same  time ;  then  adding  potash 
to  alkaline  reaction ;  distilling  again  ;  mixing  the  oily  distillate  with 
excess  of  hydrochloric  acid ;  and  repeating  the  same  course  of  treat- 
ment in  order  to  expel  the  last  portions  of  dibromopyridine.  From 
the  resulting  liquid,  after  addition  of  potash,  ether  extracts  the  mono- 
bromopyridine, together  with  traces  of  the  dibromo-compound  and 
unaltered  pyridine,  which  may  be  removed  by  fractional  distillation, 
the  liquid  passing  over  at  169 — 170°  being  the  pure  monobromo- 
derivative. 
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Monobromopyridiue  thus  prepared  is  a  liquid  slightly  soluble  in 
•water,  to  which  it  imparts  an  alkaline  reaction.  It  dissolves  readily 
in  hydrochloric  acid,  and  platinic  chloride  throws  down  from  the  solu- 
tion the  platinochloride  (C6H4BrN,HCl)2,PtCl4,  which  is  slightly 
soluble  in  water,  and  is  decomposed  by  pressure  between  the  fingers, 
emitting  the  odour  of  the  free  base.  The  mother-liquors  of  the 
platinochloride  deposit,  on  slow  evaporation,  some  very  fine  crystals, 
which  have  not  yet  been  examined. 

The  following  note  is  added  by  Cannizzaro  : — The  bromopyridine 
prepared  as  above  is  identical  with  that  which  Ciamician  and 
Dennstedt  obtained  by  the  action  of  bromoform  on  pyrroline,  as 
shown  by  the  agreement  of  the  boiling  points  and  other  physical 
characters,  and  of  the  crystalline  forms  of  the  platinochlorides. 

H.  W. 

A  Homologue  of  Quinoline.  By  O.  Doebner  and  W.  v.  Miller 
{Ber.y  14,  2812 — 2817). — This  base  is  obtained  by  heating  to  about 
180°  a  mixture  of  30  parts  of  glycol,  14  of  aniline,  14  of  nitrobenzene, 
and  38  of  strong  sulphuric  acid  in  a  vessel  connected  with  a  reversed 
condenser.  The  product  of  the  reaction,  after  removal  of  nitrobenzene 
by  passing  steam  through  it,  is  treated  with  caustic  soda,  and  the  base 
driven  over  by  steam.  On  fractionating  this  distillate,  the  chief 
portion  boils  at  238 — 239°,  and  consists  of  a  base  having  the  composi- 
tion CioHgN.  It  is  a  colourless  highly  refractive  liquid,  having  an 
odour  resembling  that  of  quinoline.  Its  salts  are  easily  soluble  in 
water ;  the  chromate  is  a  well-defined  crystalline  salt,  and  the  auro- 
chloride  is  obtained  in  the  form  of  yellow  crystals.  The  platinochloride, 
(CioH9N,HCl)2,PtCl«,  forms  orange-yellow  needles,  soluble  in  hot 
water,  from  which  it  crystallises  in  reddish-orange  prisms.  The 
formation  of  this  base  may  be  represented  as  follows  : — 

CeH^N"  -h  2C2H6O2  +  O  =  C10H9N  +  5H2O. 

The  composition  of  this  base,  also  the  fact  that  glycol  has  been 
shown  to  yield  aldehyde  and  crotonaldehyde  (Nevole,  Bull.  80c.  Chim., 
25,  289),  lead  the  authors  to  interpret  its  formation  as  arising  from 
the  presence  of  crotonaldehyde,  thus : — 

C^HeO  -f  CfiHiN  +  0  =  C10H9N  +  2H2O. 

This  supposition  receives  considerable  support,  from  the  fact  that 
this  same  base  is  obtained  by  heating  80  parts  of  paraldehyde,  40  of 
aniline,  45  of  nitrobenzene,  and  100  of  strong  sulphuric  acid. 

P.  P.  B. 

Quinoline  Tartrate  and  Salicylate.  By  G.  Friese  (Ber.,  14, 
2805 — 2806). — The  author  has  analysed  the  "chinolinura  tartaricum" 
prepared  synthetically  by  Messrs.  Hofmann  and  Schotinsuck  and  used 
as  a  febrifuge ;  the  composition  of  this  preparation  is  expressed  by  the 
formula  2C9H7N  +  4C4H6O6.  The  quinoline  prepared  from  this  salt 
was  found  to  boil  at  235*65°  (corr.),  and  for  its  identification  the 
author  recommends  the  sparingly  soluble  and  beautifully  crystalline 
chromate.  The  tartrate,  when  decomposed  by  heat,  yields  quinoline 
and  an  organic  acid. 
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Quinoh'ne  salicylate  is  a  reddish-prrey  slightly  crystalline  powder, 
and  has  the  composition  C»H7N  +  CtHjOs.  P.  P.  B. 

a-Hydroxyquinoline.  By  K.  Bedall  and  0.  Fischer  (Jier.,  15, 
683 — ()84). — The  authors  have  shown  (this  vol.,  413)  that  the  hydroxyl- 
f^roup  in  a-liydroxyquinolineis  in  the  same  position  as  the  amido-  and 
nitro-fi^roups  of  the  amido-  and  nitro-quinoline  described  by  Konij^; 
and  that  with  potassium  cyanide,  quinolinesulphonic  acid  pi  ves  a  metA- 
ryanoqninoline,  from  which  is  produced  a  carboxyl  acid  identical  with' 
that  obtained  by  Skraup  and  Scblosser  from  metanitrobenzoic  acid. 
In  the  present  communication  it  is  shown  that  the  cyanogen  com- 
pound consists  of  two  meta-  and  probably  ortho-C3'anoquinolines. 

These  arise  from  two  quinolinesulphonic  acids,  which  on  account  of 
the  similarity  of  their  crystalline  form  and  solubility,  are  not  sepa- 
rable ;  the  authors  propose  to  subject  them  to  more  minute  examina- 
tion. As  the  authors'  a-hydroxyquinoline  is  volatile  in  a  current  of 
steam,  it  would  appear  to  be  the  ortho-oompound ;  a  view  which  is 
further conBrmed  by  the  identity  of  this  a-hydroxyquinoline  with  that 
obtained  by  Skraup  from  orthonitro-  and  orthamido-phenol. 

V.  H.  V. 

Cotamine.  By  E.  v.  Gerichten  (Annalen,  212,  1G5 — 202).— In 
a  former  paper  (this  volume,  p.  331)  the  author  described  a 
series  of  bodies  produced  by  the  action  of  bromine  on  an  aqueous 
solution  of  bromotarconine  hydrochloride,  ClIHKBrNO:^HCI,  all  of 
which  are  derivatives  of  pyridine,  and  for  the  most  part  closely  re- 
lated to  Hofmann's  dibromopyridine.  The  experiments  described  in 
the  present  paper  were  made  with  the  view  of  throwing  further 
light  on  the  constitution  of  these  bodies,  and  of  cotarnine  itself. 

By  the  action  of  barium  hydroxide  on  methylbromotarconium 
iodide,  or  the  corresponding  hydrochloride,  formaldehyde,  CHjO,  is 
evolved,  and  methylbromotarconinic  acid  is  produced — 

CnH8BrN03,MeI  +  2baOH  =  C,«H«MebaBrNO, 

Barium  methjlbromotarconinate. 

+  CHjO  +  bal  +  HjO, 

and  Ci,H8BrN03,MeOH  -|-  H^O  =  CH,0 

+  C,oH,MeBrN03  +  H,0  ; 
Methylbromotarconinic  acid. 

and  the  homologous  ethyl-compound  treated  in  like  manner,  yields 
formaldehyde  and  ethyl-bromotarconinic  aciil. 

The  action  of  hydrogen  chloride  on  methyl-bromotarconinic  acid 
gives  rise  to  the  hydrochloride  of  a  non-azotised  acid,  tarcouic  acid, 
CioH^NOs : 

CioH,MeBrN03  +  2HCI  =  MeCl  +  HBr  +  CioH^NOs.HCl, 

and  the  same  body  is  formed  by  heating  ethyl-bromotarconinic  acid 
with  hydrochloric  acid.  This  result  shows  that  in  the  dimethylisa- 
tion  of  methylbromotarconinic  acid,  the  methyl-group  removed  is  the 
same  as  that  which,  in  the  molecule  of  the  methiodide,  was  directly 
attached  to  the  bromotarconine. 

VOL.  XLU.  3  m 
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The  formation  of  the  bromotarconine  derivatives  previouvsly  de- 
scribed by  the  author  (C.  J.,  1881,  Abstr.,  445)  exhibits  a  certain 
analogy  to  that  of  methyl-bromotarconinic  acid,  tarconio  acid,  &c. 
When  bromotarconine  is  heated  with  water  at  140°,  there  is  formed, 
together  with  the  colouring  matter  called  cupronine  (loc.  cit.),  a  non- 
brominated  body,  tarnine,  CUH9NO4,  the  reactions  of  whicli  are 
very  similar  to  those  of  bromotarconine.  Its  formation  (as  hydro- 
bromide)  is  represented  by  the  equation  CnHgBrNOa  +  H2O  = 
CiiHgNOijHBr.  Bromotarconine  heated  with  hydrochloric  acid  yields 
a  body,  CwHigNiOs,  called  nartine.  Its  formation  takes  place  as  shown 
by  the  equation  : — 

2CnH8BrN03  +  2HjO  =  2HBr  +  2C0  -|-  H^  -k  C^oHieNjOe. 

The  following  are  a  few  details  respecting  the  preparation  and  pro- 
perties of  the  bodies  above  mentioned  :  — 

Methi/lbromotarconium  iodide.  CuHgBrNOsjMel,  prepared  by  heating 
anhydrous  bromotarconine  for  two  hours  on  the  water-bath  with 
methyl  iodide,  may  be  extracted  from  the  product  with  water,  and 
obtained  by  concentrating  the  aqueous  solution  in  long  yellow  anhy- 
drous needles.  It  dissolves  readily  in  cold,  very  easily  in  warm 
water,  also  in  alcohol,  but  is  insoluble  in  ether.  It  turns  brown  at 
170°,  and  melts  at  203 — 204°  to  a  greenish-black  liquid,  giving  off 
methyl  iodide  and  formaldehyde,  and  yielding  a  crystalline  sublimate 
of  trioxymethylene.  On  cooling  the  melt  solidifies  to  a  black  mass, 
which  has  a  copper-coloured  metallic  reflex,  and  dissolves  in  water 
with  deep  green  colour;  and  on  mixing  this  solution  with  sodium 
carbonate,  bromotarconine  is  precipitated  in  a  mass  of  slender  needles. 
At  the  same  time  formaldehyde  is  produced  (indicated  by  its  odour), 
hydrogen  bromide  is  given  off,  and  basic  salts  of  more  highly  con- 
stituted bases  are  formed,  to  which  the  change  of  colour  appears  to  be 
due.  The  chloride,  obtained  by  digesting  the  solution  of  the  iodide 
with  silver  chloride,  yields  with  platinic  chloride  a  yellow  crystalline 
ptecipitate  of  the  salt  (CiiH9BrN03,MeCl)2,PtCl4.  By  decomposing 
the  iodide  in  aqueous  solution  with  silver  oxide,  a  reddish  strongly 
alkaline  liquid  is  obtained,  which  when  slowly  evaporated  yields  the 
base,  CiiHgBrNOsjMeOH,  in  small  orange-red  needles,  usually  aggre- 
gated in  spherical  groups. 

Ethylhromotarconium  iodide,  CnHgBrNOgEtl,  prepared  like  the 
methyl-compound,  crystallises  from  concentrated  aqueous  solution  in 
tufts  of  very  long,  shining,  light  yellow  needles,,  melting  at  205 — 
206°. 

The  combination  of  the  higher  alkyl  iodides  with  bromotarconine 
takes  place  with  much  greater  difficulty,  and  is  attended  with  the 
formation  of  larger  quantities  of  resinous  products.  The  amyl  com- 
pound crystallises  from  aqueous  solution  in  geodes  of  shining  yellow 
needles. 

Methylbromotarconinic  acid,  CuHioBr^N^Os,  is  formed,  with  evolution 
of  formaldehyde,  during  the  evaporation  of  an  aqueous  solution  of 
niethylbromotarconium  hydroxide,  but  it  is  more  readily  prepared  by 
the  use  of  baryta-water,  as  above  indicated  (p.  869).  It  crystallises 
in  short,  yellow,  brittle,  shining  prisms,   which  give  off  their   water 
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(2  mols.)  at  100°.  It  is  nearly  insoluble  incold,only  sligbily  8olul)1o 
in  hot  water,  dissolves  with  moderate  facility  in  hot,  less  readily  in 
cold  alcohol,  and  is  insoluble  in  ether.  It  gradually  darkens  at  215°, 
and  melts  at  223^.  It  is  indifferent  to  vegetable  colours,  and  forms 
saline  compounds  both  with  basses  and  with  acids,  yielding  with  cer- 
tain mineral  acids  splendidly  crystallised  salts.  The  hydroelUoride 
crystallises  in  tufts  of  needles  or  in  short  thick  prisms,  dissolves  easily 
in  cold  water,  and  forms  with  platinic  chloride  a  yellow  precipitate 
made  up  of  fine  needles,  having  the  composition 

(CuHioBr.NO„HCl)„PtCl4, 

dissolving  with  moderate  facility  in  dilute  hydrochloric  acid.  Methyl- 
bromotarconinic  acid  dissolves  in  sodium  carbonate  and  very  easily  iu 
caustic  alkalis.  Its  sodium  salt  sep&ra,tea  from  a  somewhat  concentrated 
solution  in  stellate  groups  of  long  light-yellow  needles,  which  when 
heated  turn  red,  and  then  decompose  with  evolution  of  pyridine.  The 
aqueous  solution  of  the  acid  forms  with  cupric  salts  a  greenish-yellow 
bulky  precipitate  of  the  salt  (CuH»Bi"N03),Cu,  easily  soluble  in  excess 
of  mineral  acids,  but  insoluble  in  acetic  acid ;  it  is  not  precipitated 
by  barium  chloride  or  nitrate;  but  gives  with  barium  hydroxide  a 
deep  yellow  precipitate  of  the  salt  (CnHsBrNOajjBa.  The  aqueous 
solution  is  not  precipitated  by  lead  acetate,  normal  or  basic,  or 
by  silver  nitrate.  With  ferric  chloride,  at  ordinary  temperatures, 
it  forms  a  finely  divided  red-brown  precipitate,  which  on  adding 
excess  of  ferric  chloride,  or  on  very  gentle  heatiug,  turns  to  deep 
violet  (like  the  salicylic  acid  reaction),  changing  to  brown  on  stronger 
heating. 

Ethylhromotarayninic  add,  CuHuBrNOj,  prepared  like  the  methyl- 
compound,  i.s  somewhat  more  soluble  in  hot  water,  and  crystallises  in 
yellow  shining  needles  containing  2H20.  It  dissolves  very  sparingly 
in  cold,  with  moderate  facility  in  hot  water,  easily  in  alcohol,  but  is 
insoluble  in  ether.  Its  hot  aqueous  solution  is  perfectly  neutral. 
With  acids  and  with  bases,  it  reacts  just  like,  the  methyl-eompound, 
dissolving  in  mineral  acids  and  in  acetic  acid.  Its  hydrochloride 
crystallises  in  furcate  groups  of  slender  yellowish-white  needles,  easily 
soluble  even  in  cold  water.  The  platitiocJiloride  crystallises  in  slender 
yellow  needles,  easily  soluble  in  water  acidulated  with,  hydrochloric 
acid.  The  acid  dissolves  easily  in  strong  sulphuric  acid  with  yellow 
colour,  changing  to  brown-red  on  heatiug.     Its  copper,  salt, 

(CuHiiBrN03)2Cu, . 

prepared  like  the  corresponding  methyl-compound,  is  a  yellow-green 
fiocculent  precipitate.  With  baryta-water,  it- forms  a  yellow  precipi- 
tate sparingly  soluble  in  hot-  water. .  With  ferric  chloride,  it  reacts 
like  the  methyl-compound. 

Tarconic  Acid,  CioHiNOs.^The  hydrochloride  of  this  body  is  formed 
on  heating  methyl-  or  ethyl-bromotarconinic  acid  with  strong  hydro- 
chloric acid  in  a  sealed  tube  at  150 — 1(30°  (p.  869),  and  separates  on 
cooling  in  stellate  groups  of  long,  brittle,  brown-yellow  prisms.  This 
salt  is  sparingly  soluble  in  cold,  more  freely  in  boiling  water,  insoluble 
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iu  acids,  and  only  slightly  soluble  in  hot  alcohol,  easily  in  sodium 
hydroxide  or  carbonate,  forming  a  brown-yellow  solution. 

Tarnine,  C11H9NO4  or  CMHiKNaOf,. — This  base,  and  cupronine, 
CjoHigNaOs,  are  formed,  as  hydrobronaides,  by  heating  bromotarconino 
■with  water  in  a  sealed  tube  at  130°  for  four  hours.  The  tube  then 
becomes  filled  with  long  yellow  crystals  of  tarnine  hydrobromide  and 
dark-coloured  needles  of  cnpronine  hydrobromide,  blue-green  by 
transmitted  light,  and  having  a  splendid  coppery  lustre  by  reflected 
light.  On  opening  the  tube,  carbon  dioxide  escapes.  The  two  hydro- 
bromides  may  be  easily  separated  by  digestion  with  a  large  quantity 
of  cold  water,  which  dissolves  only  the  tarnine  salt ;  and  the  resulting 
solution  mixed  with  sodium  carbonate  deposits  the  base  in  gelatinous 
brown  masses  of  very  slender  needles. 

Tarnine  is  moderately  soluble  in  hot  water,  very  easily  in  dilute 
alcohol,  insoluble  in  ether.  It  crystallises  from  its  solutions  in  long 
very  thin  orange-red  silky  needles,  which  give  off"  their  water  in  the 
exsiocator  and  assume  a  scarlet  colour.  It  does  not  melt  at  290°, 
With  acids,  it  forms  well-crystallised  salts,  which,  however,  are  par- 
tially decomposed  by  water.  The  hydrochloride  forms  stellate  groups 
of  pale  yellow,  slender  needles,  easily  soluble  in  cold  water,  less  easily 
in  cold  alcohol,  readily  in  hot  alcohol.     The  platinochloride, 

(CuH9N04,HCl)2,PtCl4, 

is  a  precipitate  consisting  of  light  yellow  microscopic  needles, 
sparingly  soluble  in  cold  water,  easily  and  with  decomposition  in 
warm  water,  easily  also  in  hot  alcohol  and  in  warm  strong  hydro- 
chloric acid,  from  which  latter  it  crystallises  in  long  needles. 

Tarnine  is  precipitated  from  its  solution  by  alkaline  carbonates  and 
hydroxides  (distinction  from  nartine).  Heated  with  soda-lime,  it 
gives  off'  a  distinct  odour  of  pyridine.  In  strong  sulphuric  acid,  it 
dissolves  without  coloration,  the  solution  when  heated  turning  brown- 
red.  Heated  with  strong  hydrochloric  acid  at  160°,  it  gives  off  car- 
bonic oxide,  and  is  converted  into  nartine. 

The  yield  of  tarnine  from  bromocotarnine  is  scarcely  10  per  cent. 
Its  formation  is  represented  by  the  equation  CuHeBrNOs  +  H^O  = 
HBr  +  C10H9NO4. 

Cvprovine,  C20H18N2O6. — This  base  is  precipitated  from  the  solutions 
of  its  salts  by  hydrogen-sodium  carbonate  as  a  black  powder.  It  is  in- 
soluble in  hot  water,  hot  alcohol,  ether,  and  benzene,  but  dissolves  easily 
and  "With  deep  brown  colour  in  aqueous  sodium  carbonate  or  hydroxide 
(distinction  from  cuprine,  Abstr.,  1881,  314).  Strong  sulphuric  and 
hydrochloric  acids  dissolve  it  with  fine  fucheine-red  colour,  passing 
into  blue-violet  on  addition  of  water.  It  dissolves  iu  dilute  miners  i 
acid  vpith  blue- violet  colour.  The  hydrochloride,  C2oHi8N206,HCl, 
crystallises  in  needles  having  a  coppery  lustre.  The  base  is  not  altered 
by  heating  with  concentrated  hydrochloric  acid  at  100°.  The  yield 
of  cupronine  from  bromotarconine  is  about  10  per  cent.  Its  mode  of 
formation  has  not  yet  been  distinctly  made  out. 

Nartine,  C2oHi6N206. — This  base  is  obtained  as  a  dihydrochloride  by 
heating  bromotarconine  in  sealed  tubes  with  hydrochloric  acid  at  120 
— 14<0°.     Its  properties  and  reactions  have  already  been  suflBciently 
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described  in  this  Journal  (Abstr.,  1881,  445).  The  author,  in  the 
present  paper,  changes  its  name  to  nartic  acid,  but  the  reason  for  this 
change  is  by  no  means  obvious,  as  in  all  the  compounds  described,  the 
body  plays  tlie  part  of  a  base. 

The  remainder  of  the  paper  is  devoted  to  speculations  concerning 
the  molecular  constitution  of  the  bodies  above  described,  and  of  cotar- 
nine.  H.  W. 

Action  of  Sodium  on  Lupinine.  By  G.  Baumert  (7?er.,  15,  631 
— G33). — Schulz  has  stated  that  by  the  action  of  sodium  on  lupinine 
two  molecules  of  water  are  removed  successively  to  form  first  a  com- 
pound, CioUigNO,  and  secondly  a  compound,  CioHnN.  The  author 
has  repeated  Schulz's  experiments  under  various  conditions,  and  finds 
that  by  the  action  of  sodium  on  lupinine  hydrogen  is  evolved  ;  but 
he  was  unable  to  extract  anything  but  lupinine  from  the  fused  pro- 
duct. V.  H.  V. 

Anhydrolupinine.  By  G.  Baumert  (Ber.,  15,  634— 636).— The 
autlior  has  put  forward  the  view  that  by  the  action  of  concentrated 
hydrochloric  acid  on  lupinine  a  molecule  of  water  is  removed  with 
formation  of  an  anhydrolupinine,  CxiHioNjOj— OH2  =  CaiHaeN^O  (this 
vol.,  p.  229).  In  order  to  confirm  this  view,  the  author  has  studied 
the  action  of  phosphoric  anhydride  on  lupinine,  and  obtained,  besides 
oxylupinine,  a  substance  identical  with  this  anhydrolupinine.  The 
oxylupinine  is  separated  by  the  sparing  solubility  of  its  platinochlo- 
ride,  and  to  the  mother-liquor  from  the  oxylupinine  platinochloride 
crystals,  alcohol  is  added  which  separates  out  the  anhydrolupinine 
platinochloride  in  largo  quatlratic  tables.  The  free  base  was  not 
isolated  in  the  pure  state ;  it  rapidly  turns  red,  and  ultimately  brown ; 
undergoing  decomposition  at  the  same  time.  V.  H.  V. 

Discovery  of  Alkaloids  from  Proteid  Animal  Matter.  By  A. 
Gautieu  {Cotn^t.  rend.,  94,  HID — 1122). — A  historical  summary. 

C.  H.  B. 
Isocholanic  Acid.     By  P.  Latschinoff  (Ber.,  15,  713 — 718 ;    also 

Jouni.  liuss.  Ghem.  Soc,  1882,  170 — 175). — A  continuation  of  the 
author's  researches  (Abstr.,  1880,  722).  The  differences  between  the 
observations  of  Tappeiner  and  those  of  the  author  on  the  water  of 
crystallisation  of  the  barium  salts  and  the  action  of  nitric  acid  on 
cholanic  acid,  most  probably  arise  from  the  fact  that  Tappeiner  was 
dealing  with  a  mixture  of  two  isomerides. 

The  author  has  shown  that  by  the  oxidation  of  cholic  acid  with  per- 
manganate or  chromic  acid,  two  isomeric  acids  are  produced,  viz., 
cholanic  acid  and  isocholanic  acid.  The  iso-acid  differs  from  its  iso- 
meride  in  the  following  particulars  : — 

(1.)  The  barium  salt  of  the  former  is  sparingly  soluble  in  hot  and 
cold  water  ;  the  barium  salt  of  the  latter  is  easily  soluble  in  cold  water. 

(2.)  A  solution  of  the  barium  salt  of  the  former  is  not  precipitated 
by  carbonic  acid,  whilst  a  solution  of  the  barium  salt  of  the  latter  is 
easily  precipitated. 

(3.)  The  iso-acid  forms  a  characteristic  crystalline  hydrogen  potas- 
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sium  salt,  whilst  the  ordinary  acid  forms  no  such  salts.  The  iso-acid 
differs  also  from  its  isomeride  in  its  sol  ability  in  water,  and  in  its 
specific  rotatory  power  [a]^  =  +  73"3  (Z  =  300  p  =  1-9327  grams  in 
100  c.c),  while  Tappeiner  finds  [a]©  =  53,  and  Kutscheroff  [ajo  =  88 
for  cholanic  acid.  Isocholanic  acid  forms  delicate  pearly  scales 
(m.  p.  239°  ;    cholanic  acid  melts  at  285°). 

The  salts  of  isocholanic  acid  have  a  similar  composition  to  those  of 
cholanic  acid,  the  neutral  salts  being  represented  by  the  formula 
CioHmMOh,  the  hydrogen  salts  by  the  formula  C20H27MO6.  The 
neutral  potassium  salt  crystallises  in  fine  hairy  needles,  stable  in  the 
air,  and  soluble  in  water  and  dilute  alcohol.  The  hydrogen  potassium 
salt  is  a  crystalline  sparingly  soluble  precipitate;  its  solubility  in- 
creases with  rise  of  temperature,  and  from  hot  saturated  solutions  it 
separates  in  delicate  needles.      The  neutral  barium  salt, 

C«)HMBaiOu5HA 

is  amorphous,  sparingly  soluble  in  cold  wafer  ;  it  is  altered  even  by 
exposure  to  air,  to  form  probably  a  more  stable  combination  of  com- 
position CjoHoeBaOe.  The  lead  salt  is  obtained  as  an  amorphous  pre- 
cipitate by  adding  lead  acetate  solution  to  ammonium  isocholanate. 
The  silver  salt  is  a  thick  amorphous  precipitate,  the  copper  salt  a 
voluminous  amorphous  blue  precipitate.  Pure  cholanic  acid  is  not 
oxidised  by  warming  with  nitric  acid,  but  takes  up  a  molecule  of  water 
and  is  oonverted  into  cholecamphoric  acid ;  isocholanic  acid,  however, 
is  readily  oxidised  with  production  of  an  acid  difiering  from  cholecam- 
phoric acrd,  but  which  could  not  be  submitted  to  a  minute  investigation 
as  the  quantity  of  material  was  too  small.  V.  H.  Y. 

Contributions  to  the  Chemistry  of  Bile.  By  G.  Hufnkr 
(/.  pr.  Chem.  [2],  25,  97— 102).— The  remarkable  behaviour  of  the 
galls  of  Tubingen  cattle  with  ether  and  hydrochloric  acid  has  already 
been  noticed  by  the  author  (/.  pr.  Chem.  [2],  10,  2G7).  It  was  thought 
that  a  study  of  the  relative  quantities  of  glycocholic  and  taurocholic 
acids  in  different  samples  of  bile  would  explain  why  some  crystallised 
at  once  on  addition  of  ether  and  hydrochloric  acid,  and  other  kinds 
refused  to  do  so.  To  this  end,  ten  samples  of  bile  were  analysed,  six 
of  which  gave  a  rapid  crystallisation  of  glycocholic  acid,  one  a  weak 
one,  and  three  none  at  all ;  it  was  found  that  the  quantities  of  tauro- 
cholic and  glycocholic  acids  respectively  were  as  one  to  five  in  the 
samples  from  which  the  latter  acid  crystallised  rapidly,  and  about 
equal  in  those  where  no  crystallisation  at  all  occurred.  That  this 
result  had  nothing  to  do  with  the  question  as  to  the  absolute  increase 
or  decrease  in  quantity  of  each  acid  in  the  bile  was  shown  by  the  fact 
that  dilution  in  the  one  case  did  not  put  a  stop  to  crystallisation, 
whilst  in  the  other  concentration  did  not  induce  it. 

Again,  experiments  with  mixtures  of  the  pure  salts  of  taurocholic 
and  glycocholic  acids  showed  that  the  relative  proportion  of  the  two 
acids  present  in  solution  together  had  very  little,  if  any,  effect  on  the 
crystallisation  of  the  latter.  Hence  those  biles  in  which  there  is  no 
appearance  of  crystallisation  of  glycocholic  acid  on  addition  of  ether 
and  hydrochloric  acid,  must  contain  some  other  body,  the  presence  of 
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which  is  possibly  dependent  on  the  natare  of  the  animal's  diet,  and 
which  prevents  the  crystallisation  of  glycocholic  acid  under  those  con- 
ditions. J.  K.  C. 

Derivatives  of  PyrocoU.     By   G.  L.  Ciamician  and  L.  Danesi 

(Gazzetfa,  12,  '28 — 42), — Phosphorus  pentachloride  does  not  act  on 
pyrocoll  in  the  cold,  but  at  220°  it  yields  perchloropyrooiU,  CioHjNjOj, 
and  in  much  smaller  quantity  another  crystalline  substance  of  the 
composition  CioClioNiO.  These  two  are  separated  by  treating  the 
contents  of  the  tubes  with  ether,  in  which  the  perchloropyrocoU  is 
insoluble ;  the  latter  may  be  easily  purified  by  washing  the  crystals 
with  water  to  remove  traces  of  phosphorus  chloride,  and  then  boiling 
it  with  glacial  acetic  acid  to  remove  traces  of  the  other  chlorinated 
compound  formed  at  the  same  time.  It  is  only  sparingly  soluble  in 
boiling  acetic  acid,  and  crystallises  out  on  cooling  in  very  thin  plates 
of  a  pale-yellow  colour,  which  melt  with  decomposition  at  320°.  The 
other  compound,  C10CI10N2O,  produced  at  the  same  time  as  perchloro- 
pyrocoU, is  obtained  on  evaporating  the  ethereal  solution  as  a  dark 
yellow  crystalline  mass;  this  is  washed  with  cold  alcohol  to  remove 
resinous  matter,  and  then  crystallised  from  boiling  acetic  acid  in 
which  it  is  readily  soluble ;  the  use  of  a  little  animal  charcoal  removes 
the  colouring  matter.  It  forms  large  iridescent  prisms  (m.  p.  195 — 
197°)  belonging  to  the  trimetric  system — 

a'.h'.c  =  2-20620  :  1  :  0'61196. 

Forms  observed,  100,  110, 101, 001 ;  observed  combinations,  100, 110, 
101  ;  and  100,  110,  001. 

PerchloropyrocoU  is  not  acted  on  by  a  cold  solution  of  potassium 
hydroxide,  but  on  boiling  the  mixture  for  some  time  the  pyrocoll 
derivative  is  completely  dissolved.  On  adding  an  acid  to  the  cold 
solution,  a  bulky  white  crystalline  precipitate  of  a.-trichlorocarb(i- 
pyrollic  acid,  dCh^iNOi,  is  obtained;  this  crystallises  readily  from 
boiling  water  in  tufts  of  long  delicate  silky  needles  containing  1  mol. 
H2O,  which,  when  heated  to  150°,  decompose  violently  without 
melting.  It  is  very  easily  soluble  in  alcohol  and  in  ether.  The 
ammonium  salt  forms  long  colourless  needles,  soluble  in  water ;  the 
barium  salt  crystallises  from  alcohol  in  brilliant  colourless  scales. 

When  perchloropyrocoU  is  heated  at  250°  in  closed  tubes  with  phos- 
phorus pentachloride  for  five  hours  and  allowed  to  cool,  the  tubes 
contain  besides  phosphorus  trichloride,  large  colourless  crystals  of  a 
new  substance,  and  a  small  quantity  of  unaltered  perchloropyrocoU ; 
the  latter  is  in  comparatively  thick  plates  of  a  deep  yellow  colour.  In 
order  to  isolate  the  new  compound,  the  phosphorus  trichloride  is  poured 
off,  the  residue  is  washed  successively  with  water  and  alcohol,  and  is 
then  treated  with  ether,  which  leaves  the  perchloropyrocoU  undissolved. 
On  allowing  the  ethereal  solution  to  evaporate  spontaneously,  the  new 
substance  is  deposited  in  large  crystals,  which  may  be  purified  by 
recrystallisation  from  acetic  acid  and  ether ;  in  order  to  remove  the 
last  traces  of  resinous  matter,  however,  it  is  necessary  to  submit  it  to 
sublimation,  when  it  is  obtained  in  the  form  of  long,  very  slender, 
colourless  needles  (m.  p.  146 — 147'5°)  of  the  composition  represented 
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by  the  formula  C5C17NO.  The  vapour  has  an  odour  resembingf  that 
of  camphor,  and  attacks  the  mucous  membrane  of  the  eyes  and  nose. 
The  compound  is  spai*ingly  soluble  in  alcohol  or  cold  acetic  acid,  but 
easily  in  the  boiling  acid  or  in  ether.  The  crystals  obtained  by  spon- 
taneous evaporation  of  the  ethereal  solution,  or  from  its  solution  in 
boiling  acetic  acid,  belong  to  the  monoclinic  system — 

a:b:c  =  073505  :  1  :  0-66191  ;  i;  =    -f-  X  :  +  Z  =  102°  10'  50". 

Forms  observed,  110,  001 ,  111.  Observed  combinations,  110,  001,  and 
110,  001,  and  111.     Double  refraction  negative;  p^v. 

The  chemical  nature  of  this  new  compound  is  not  yet  made  out, 
but  from  its  behaviour  with  potassium  hydroxide  it  would  seem  to 
have  a  constitution  quite  difFerent  from  that  of  pyrocoll  :  when 
boiled  with  the  alkaline  solution,  it  evolves  ammonia  in  abundance, 
and  the  potash  salt  of  an  extremely  deliquescent  acid  is  formed. 

When  pyrocoll  is  dissolved  in  cold  fuming  nitric  acid,  and  then 
heated  on  the  water-bath  until  nitrous  vapours  cease  to  be  given  off, 
it  is  converted  into  dmitropj/i-ocoll,  CioH4(N02)2N202,  which  is  thrown 
down  as  an  orange-yellow  precipitate  on  pouring  the  acid  solution  into 
water.  It  may  be  purified  by  crystallising  it  from  boiling  glacial 
acetic  acid  and  the  use  of  animal  charcoal.  It  forms  deep  yellow 
plates,  sparingly  soluble  in  ether  and  alcohol  even  when  boiling. 
When  heated,  it  decomposes  before  fusing ;  and  on  platinum  foil  it 
burns  with  deflagration. 

Dinitropyrocoll  dissolves  in  cold  potash  solution  with  deep  yellow 
colour;  but  if  the  solution  is  boiled  the  dinitro-derivative  is  decomposed 
with  formation  of  the  potassium  salt  of  inononitrocarbopyrollic  acid, 
CSH4N2O4.  The  acid  may  be  isolated  by  acidifying  the  solution  with  sul- 
])huric  acid,  and  extracting  with  ether  in  the  usual  way.  It  crystallises 
in  pale  yellow  silky  microscopic  needles  (m.  p.  144 — 146°)  containing 
1  mol.  H2O.  It  is  soluble  in  water,  alcohol,  and  ether.  The  ammonium 
salt  forms  large  deep  yellow  scales,  easily  soluble  in  water ;  the  barium 
salt  crystallises  in  sparingly  soluble  orange-yellow  scales. 

C.  E.  G. 

Peptones  and  Alkaloids.  By  C.  Tanret  (Gompt.  rend.,  94,  1059). 
— A  claim  for  priority  over  J.  Bechamp.  C.  H.  B. 

Composition  of  Crystallised  Albumin  from  Hemp  and 
Castor-oil  Seeds.  By  H.  Ritxhausen  (/.  pr.  Chem.  [2],  25,  130 — 
137). — Various  preparations  of  albumin  from  hemp  seed  were  made 
and  analysed ;  their  composition  showed  them  to  be  identical  with  the 
crystallised  albumin  previously  obtained  by  the  author  (/.  pr.  Chem. 
[2],  23,  481).  The  following  is  the  mean  result  of  the  analyses  of 
crystallised  albumin  from  hemp  and  ricinus  seed  : — 

Hemp  seed.  Kicinus  seed. 

C 50-98  50-88 

H    6-92  6-98 

N 18-73  18-58 

S 0-82  0-77 

0 22-55  22-79 
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The  samples  of  crystallised  albamin  therefore  from  the  two  sources 
show  so  close  an  agreement  in  composition  that  they  may  be  assumed 
to  be  identical ;  this  assumption  is  borne  out  by  the  resemblance  in 
their  crystalline  form,  and  their  behaviour  with  reagents.  They  dis- 
solve in  tolerably  concentrated  glycerol  to  an  opalescent  liquid,  and 
are  not  reprecipitated  therefrom  by  addition  of  water,  being  in  fact 
soluble  in  the  latter  when  quite  free  from  adhering  sodium  chloride. 

J.  K.  C. 

Crystallised  Albumin  from  Pumpkin  Seeds.  By  H.  Ritt- 
HAUSKN  (J.  pr.  Chciii.  [-2],  25,  137 — 141). — Careful  analyses  of  this 
body,  whether  burnt  with  copper  oxide  or  lead  chromate,  always  gave 
a  higher  percentage  of  carbon  than  in  the  case  of  albumin  from  hemp 
seed  and  castor-oil  seed,  but  in  no  case  were  Griibler's  numbers  obtained, 
the  latter  finding  1"8  per  cent,  carbon  and  0'2  per  cent,  hydrogen 
more  than  Kitthausen,  whose  analyses  agree  very  well  with  those  of 
Barbieri  refening  to  amorphous  albumin  from  pumpkin  seeds. 

J.  K.  C. 

Insoluble  Modification  of  Pepsin.  By  A.  Gautier  {Cowpt. 
rend.,  94,  llil2 — ll'J5). — The  in.soluble  granules  obtained  from  pepsin 
(this  vol.,  p.  762)  are  gradually  but  slowly  converted  into  the  soluble 
modification  in  presence  of  pure  water.  This  aflords  proof  of  Bechamp's 
supposition  (this  vol.,  p.  752)  that  pepsin  is  a  product  of  these  gastric 
microzymas,  as  he  terms  the  insoluble  granules.  The  author  is,  how- 
ever, unable  to  agree  with  Bechamp  that  these  granules  are  living 
organisms  which  have  the  power  of  secreting  pepsin.  He  regards 
them  as  a  purely  chemical  ferment,  without  organisation  and  without 
lite,  and  bases  this  conclusion  on  the  following  facts.  The  granules 
show  no  signs  of  organised  structure  under  the  highest  magnifying 
power  ;  they  do  not  propagate  even  under  most  favourable  conditions  ; 
they  digest  albuminoids  in  presence  of  poisons  which  completely 
check  the  activity  of  organised  ferments,  especially  such  as  are  of  thtj 
nature  of  vibrioles,  and  they  act  only  in  presence  of  free  acids, 
whereas  bacteria  and  their  germs  require  a  neutral  or  alkaline 
medium. 

The  insoluble  granules  can  be  easily  obtained  from  the  mucous 
membrane  of  a  jiig's  stomach  from  which  all  mucus  has  been 
removed.  Thus  obtained  their  properties  agree  with  those  of  the 
(jaatric  inicrozymas  of  Bechamp.  C.  H.  B. 


Physiological    Chemistry. 


Digestion  in  the  Stomach.  By  A.  Kietz  (Chem.  Centr.,  1882, 
46). — In  normal  gastric  juice  and  during  the  first  hour  of  digestion, 
lactic  acid  is  absent.  The  acid  of  gastric  juice  is  hydrochloric,  which 
is  free  to  a  certain  extent.  Colour  reactions  are  useless  for  distinguish- 
ing lactic  and  hydrochloric  acids,  as  peptone,  &c.,  behave  in  a  similar 
■way.      Velder's  statement  that  carcinoma  of   the  stomach  is  unac- 
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companied  by  the  presence  of  free  acid,  whereas  free  acid  is  present 
with  chronic  catarrh,  is  corrpborated.  E.  W.  P. 

Formation  of  Pat  in  Animals.  By  B.  Schulze  (Bied.  Centr., 
1882,  239 — 244). — Geese  were  fed  with  a  mixture  of  rye,  bran,  and 
starch,  so  arranged  that  for  each  pair  of  birds  the  nutrient  ratio 
should  be  1  :  5'1,  1  :  7-4,  and  1  :  9'6-,  originally  there  were  eight  birds, 
all  previously  being  fed  with  a  mixture  whose  nutrient  ratio  was  1  :  5, 
but  before  the  experimental  mixture  was  given,  two  birds  were  killed 
so  as  to  determine  approximately  the  amount  of  fat,  bone,  &c.,  present 
in  the  set.  At  the  end  of  the  experiment  each  bird  had  received  the 
following  food  constituents  in  grams: — 


N.  R.  1 

:5-l. 

N.  R.  1  :  7  -4. 

N.  R.  1  :  9  -6. 

Albuminous  N    . . 
Fat 

319-38 

544  -50 

12095  -50 

318-0 

542-2 

12043  -3 

237  -49 

404-90 
12884 -60 

237  -49 

404  -90 

12884 -60 

188  -35 

321  10 

13358  -20 

188  -35 
321-10 

Starch 

13358  -20 

It  was  taken  for  granted  that  the  amides  would  be  completely 
absorbed,  therefore  only  the  other  undigested  constituents  were  looked 
for  in  the  excrement. 


Amount  of  Food  digested  in  grams. 


N.  R.  1  :  5  1. 


N.  R.  1  :  7  -4. 


N.  R.  1  :  9  -6. 


Albuminous  N 
Asparagiii  . .  . . 
Fat 


112-30 

5f?  28 
S21  -80 


111-79 

56-04 

220  -78 


83-75 

41-85 

205  -00 


83-75 

41-85 
205  -50 


55-61 

33-19 

202 -50 


55-61 
33  19 

202  -50 


Employing  then  Voit's  (46' 7  per  100  albumin)  and  Henneberg's 
factors  (100  asparagin  for  17-8  fat),  it  is  calculated  that  each  bird  had 
formed  fat  without  the  aid  of  carbohydrates  to  the  following  amounts  in 
grams:  604-89,  602-25,  490-67,  490-67,  396-72,  396-72  respectively. 
The  birds  having  been  killed,  were  found  to  have  put  on  the  following 
amounts  of  fat:  387-1,  539-3,  515-1,  612-2,  491'9,  471-0,  in  addition  to 
what  they  had  previous  to  the  commencement  of  the  experiment,  the 
quantity  then  present  being  supposed  to  be  approximately  the  same 
as  possessed  by  the  two  geese  killed  at  the  beginning.  As  then  the 
fat  was  in  excess  of  that  which  •  could  be  produced  by  the  conversion 
of  the  nitrogenous  matter  to  the  amount  of  about  20  per  cent.,  the 
conclusion  is  drawn  that  when  the  nutrient  ratio  is  wider  than  1  :  5 
the  carbohydrates  play  a  distinct  part  in  the  formation  of  fat  in  the 
carnivora  and  herbivora.  E.  W.  P. 

Formation  of  Bile.  By  Spied  {Bied.  Gevtr.,  1882,  244).— The 
percentage  of   sulphur  in  bile  varies  between  1-88  and  3'41,  but  the 


PHYSIOLOGICAL  CHEMISTRY.  87i> 

variation  bears  no  relation  to  the  kind  and  qaantity  of  food,  and  the 
amount  seems  slightly  to  decrease  with  a  change  of  food,  increasing 
later  on.  Of  nitrogen,  7*23 — 1066  appears,  but  to  what  compound 
this  large  amount  of  nitrogen  belongs  is  unknown. 

Total  solids  vary  from  409 — 788  per  cent. ;  watery  food  does  not 
afFect  this.  Whilst  the  bile  is  but  slightly  affected  by  albuminious 
food,  the  sulphur  increases  in  the  urine.  E.  W.  P. 

Physiological  Activity  of  Superoxygenated  Molecules,  espe- 
cially those  of  Quinine  lodate  and  Bromate.  liy  C.  A.  Camkuo.v 
{Clunii.  News,  45,  227). — The  term  "  superoxidised"  is  applied  to  those 
molecules  which  contain  a  larger  number  of  oxygen-atoms  than  are 
requisite  to  saturate  the  other  atoms  present,  but  at  the  same  time  these 
oxygen-atoms  are  unsaturated,  therefore  the  compound  is  unstable. 
As  examples  of  such  bodies  there  are  broraic  and  iodic  acids,  whose 
alkaline  salts  are  less  stable  than  the  iodide  or  bromide  of  potassium, 
&c.  It  was  thought  that  such  unstable  or  superoxidised  bodies  would 
be  more  physiologically  active  than  the  simpler  compounds ;  such  a 
supposition  appears  to  be  correct,  and  quinine  iodate  and  bromate 
are  now  largely  prescribed  in  place  of  other  compounds  of  quinine. 
The  iodate  is  prepared  by  dissolving  hydrated  quinine  in  iodic  acid, 
and  it  occurs  as  tine  Avhite  pearly  lustred  crystals,  C.h)Hj4N20jH  lOs, 
which  are  not  altered  at  60".  Quinine  iodate  is  soluble  in  alcohol, 
hydrochloric  acid,  and  in  .700  parts  of  cold  water;  it  is  but  slightly 
altered  by  strong  sulphuric  acid,  or  by  heating  at  100°.  The  bromate 
may  be  prepared  either  by  directly  neutralising  quinine  with  bromic 
acid,  or  by  decomposing' the  sulphate  with  barium  bromate,  when  it 
forms  asbestos -like  masses,  which  are  not  decomposed  at  the  heat  of 
the  water-bath ;  they  also  dissolve  in  alcohol,  hydrochloric  acid,  and  in 
250  parts  of  water.  Strong  sulphuric  acid  decomposes  .the  bromate 
with  detonation.  Continued  boiling  of  the  solution  in  water  causes 
the  formation  of  a  blue  coloration,  which  is  bleached  by  nitric  acid. 
Shortly  after  administration  of  quinine  iodate,  iodic  and  hydriodic 
acids  appear  in  the  urine  ;  later  on,  the  quinine  makes  it  appearance. 

E.  W.  P. 

Potassium  Permanganate  as  an  Antidote  to  the  Poison  of 
Bothrops.  By  Gouty  (Compt  rend.,  94,  1198— .1201).— As  the 
result  of  a  number  of  experiments  on  dogs,  the  author  concludes  (1) 
that  the  recommendation  of  potassium  permanganate  as  a  remedy  in 
cases  of  bites  by  venomous  serpents  is  not  based  on  sufficient  experi- 
mental evidence  ;  (2)  that  it  is  no  antidote  to  the  poison  of  Bothrops, 
when  the  poison  has  entered  the  blood  or  .the  different  anatomical 
elements  of  the  tissues.  C.  H.  B. 

Relation  between  the  Isomorphism,  Atomic  Weights,  and 
Toxic  Effects  of  Metallic  Salts.  By  J.  Bl\kk  {Compt.  rend.,  94, 
1065 — lu57). — Richet  (Compt.  rend.,  1881)  has  compared  the  toxic 
effects  of  different  metallic  salts  by  dissolving  them  in  water  and 
placing  fish  in  the  solutions,  and  concludes  that  there  is  no  relation 
between  the  poisonous  properties  and  chemical  functions  of  the  metals. 
It  is,  however,  well  known  that  the  effect  produced  by  many  poisons 
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when  brought  in  contact  with  the  mucous  membrane  is  very  different 
from  tliat  which  they  exert  when  introduced  directly  into  the  blood. 
Moreover,  in  the  cases  under  consideration,  the  effects  would  be  modi- 
lied  by  the  differences  between  the  coefficients  of  diffusion  of  the  dif- 
ferent salts,  by  the  rapidity  with  which  they  are  eliminated  from  the 
system,  and  by  differences  in  their  local  action  on  the  tissues.  The 
author  has  made  many  experiments  by  introducing  different  metallic 
salts  directly  into  the  blood  of  living  animals,  and  finds  that  the  physio, 
logical  action  of  a  salt  depends  on  the  base,  and  is  not  materially 
affected  by  the  nature  of  the  acid.  Further,  this  action  is  intimately 
connected  with  the  isomorphic  relations  of  the  salts,  substances  in  the 
same  isomorphous  group  producing  similar  effects.  In  the  same 
group,  the  toxic  effect  is  greater  the  higher  the  atomic  weight  of  the 
metal.  Amongst  thii-ty  metals,  the  only  exception  to  the  last  law  is  in 
the  case  of  potassium  and  sodium.  These  metals  have  not  anything 
like  the  toxic  effect  assigned  to  them  by  Richet.  His  results  were 
affected  by  the  fact  that  the  rate  of  diffusion  of  potassium  salts  is 
much  greater  than  that  of  any  others  which  he  used,  and  they  also 
enter  the  blood  through  the  branchial  membrane  much  more  easily. 
The  results  obtained  by  the  author  with  metallic  salts  are  strictly 
analogous  to  those  obtained  by  Dugardiu  with  homologous  series  of 
alcohols.  C.  H.  B. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Peptone-forming  Ferment  in  Plants.  By  C.  Keauch  (Landvj, 
Versuchs.-!Stat.,27,'683 — 886).—  Schulze  and  Barbieri  (this  vol.,  318), 
and  Gorup-Besanez  found  a  peptone-forming  ferment  in  many  seeds 
and  sprouts.  Krauch  has  followed  exactly  Gorup-Besanez's  pro- 
cess, and  although  he  obtained  the  same  results  (Ber.,  7,  1478),  comes 
to  the  conclusion  that  the  substance  formed  is  no  ferment.  His  reason 
is  that  the  biuret  reaction  is  obtained  with  the  original  substance, 
even  before  the  "ferment"  comes  in  contact  with  any  albuminoid 
matter.  E.  W.  P. 

Influence  of  Space  on  the  Growth  of  Plants.  By  E.  Wollny 
(Bied.  Centr.,  1882,  254— 261).— III.  Drilling-in  the  seed  produces 
a  heavier  crop  of  grain  and  straw  than  broadcast  sowing,  whether  the 
seed  sown  be  in  equal  or  unequal  quantities.  The  fertility  of  the 
plants  from  drilled  seed  is  the  highest,  and  the  quality  also,  as  larger 
and  heavier  grains  are  formed.  The  reasons  are  probably  that  by 
drilling  the  seed  is  laid  more  evenly  and  at  the  same  depth  in  the 
soil,  and  also  it  has  been  observed  that  the  soil  in  the  drills  had  a 
higher  temperature  than  when  the  bi'oadcast  method  was  employed ;  a 
saving  of  20 — 40  per  cent,  of  seed-corn  is  also  effected.  Dibbling, 
Avhen  like  quantities  of  seed  are  used  is  better  than  drilling,  and  even 
w^hen  less  seed  is  used  for  dibbling  the  yield  is  higher  than  when  a 
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larger  quantity  of  seed  is  drilled.  However,  for  grasses,  clovers,  Ac., 
which  are  to  be  used  green,  thin  broadcast  sowing  is  best  for  the  plants  ; 
being  close  together  and  more  shaded  they  remain  tender  and  more 
digestible.  A  special  set  of  experiments  are  also  described,  in  which  the 
distant^e  of  the  drills  from  one  another  was  equal,  but  the  amount  of  seed 
not  so  ;  also  when  drills  were  uneven  in  distance  but  the  seed  equal  (per 
unit  of  surface  unequal)  ;  and  again  when  the  drills  were  unequal  but 
the  seed  per  unit  of  surface  equal.  In  the  first  case,  the  maximum  yield 
occurs  when  a  definite  distance  is  attained ;  when  that  increases  or 
diminishes  the  yield  is  affected,  and  the  quantity  and  fertility  of  the 
plants  are  better  the  fewer  the  plants  in  a  row.  In  the  second  case, 
there  was  also  a  definite  point  at  which  the  maximum  yield  was  pro- 
duced, and  the  wider  apart  the  yield  so  much  the  better  the  crop.  In 
the  last  case,  the  yield  the  stnaller  amount  of  seed  used  produced  the 
best  crop.  E.  W.  P. 

Influence  of  Certain  Substances  on  Plant  Cells  and  Fer- 
ments. By  W.  Dktmkr  (Chem.  Centr.,  1882,  4t>).— The  question 
whether  certain  processes  in  plants  are  due  to  fermentation  or  to  dis- 
sociation has  to  be  answered  by  allowing  like  substances,  under  like 
conditions,  to  act  upon  living  cells  and  ferments.  If  the  first  theory 
be  correct,  then  the  results  of  the  reactions  will  be  identical.  Sprouts 
of  barley,  wheat,  and  peas  were  allowed  to  remain  in  contact  with  cer- 
tain solutions,  and  these  were  compared  with  a  mixture  of  malt  extract 
and  starch  added  to  the  same  solutions.  The  results  were,  neither  the 
vitality  of  the  sprouts  nor  the  action  of  the  ferments  were  destroyed 
by  grape-sugar;  salicylic  acid  and  copper  sulphate  destroyed  both; 
the  vitality  of  the  sprouts  was  destroyed,  but  not  that  of  the  ferment, 
by  phenol,  quinine  hydrochloride,  carraway  oil,  and  chloroform ; 
phosphoric  and  citric  acids  destroyed  the  ferment,  but  not  the  sprouts. 
From  these  results,  it  is  inferred  that  the  change  in  plants  is  not  due 
to  fermentation.  E.  W.  P. 

Origin  of  Saccharine  Substances  in  Plants.  By  A.  Perrey 
(Covipt.  rend.,  94,  1124—1125). — The  author  has  estimated  the 
amount  of  sugar  in  different  parts  of  the  kidney-bean  plant  at  differ- 
ent stages  of  growth,  with  the  following  results.  The  numbers  give 
the  percentages  of  sugar  in  the  dried  plant : — 

Q-lucose.  Saccharose. 


Leayes.  Stalks.  Leaves.  Stalks. 

June 1-6  2-5             66  90 

„     29th    ....  —  —             6-6  3-8 

July  7th —  3-6            41  51 

„     15th —  20  0-8  5-0 

„     29th —  1-1            2-2  6-4 

August  13th    . .  —  0-9  traces  30 

26th   ..  1-0  1-4            2-4  2-8 

September  11th  12  23            4-2  30 

„          23rd  1-4  1-5  4-2  %•? 


882  ABSTRACTS   OF  CHEMICAL  PAPERS. 

From  June  29th  to  July  29th,  glucose  does  not  exist  in  the  leaves,  but 
it  appears  in  the  stalks  on  July  7th,  and  is  present  on  July  29tli.  It 
•would  therefore  appear  that  glucose  is  not  a  direct  product  of  the 
elaboration  of  chlorophyll.  Saccharose,  on  the  other  hand,  is  present 
in  the  leaves  from  June  29th  to  July  29th,  and  the  simultaneous 
absence  of  glucose  would  appear  to  show  that  saccharose  is  a  direct 
product  of  the  elaboration  of  the  green  cellules,  and  that  its  formation 
does-not  depend  on  the  decomposition  of  starch  expressed  by  the  equa- 
tion SCgHioOj  +  HjO  =  2C«H,oOs  +  CeHnOs.  Glucose  was  not  found 
unaccompanied  by  saccharose  in  any  part  of  the  kidney-bean,  oat,  or 
maize  plant,  from  which  it  would  appear  that  the  former  is  a  product 
of  the  hydration  of  the  latter.  The  small  quantity  of  staroh  in  the 
chlorophyll  cells  is  probably  produced  by  a  secondary  reaction  between 
the  saccharose  and  glucose,  which  unite  in  the  proportion  of  eqnal 
molecules :  this  reaction  is  secondary  in  the  leaf,  but  becomes  the 
principal  reaction  in  the  grain.  Frequently  the  molecules  of  glucose 
are  more  numerous  than  those  of  saccharose,  and  it  is  possible  that 
thiS' glucose  which  does  not  form  starch,  plays  an  important  part  in 
the  formation  of  complex  glucosides  or  of  uitrogenised  bodies.- 

Under  the  term  glucose  are  included  those  sugars  which  reduce 
Fehling's  solution  directly,  and^under  the  term  saccharose  those  which 
reduce  it  after  inversion.  G.  H.  B. 

Reducing  Action  of  Living  Protoplasm.  By  0.  Loew  and 
T.BoKORNY  (J5er.,  15,  695— 698).— Reinke  (Ber.,  15, 107)  has  observed 
that  the  presence  of  aldehyde  substances  in  plants,  as  detected  by 
the  authors'  reaction  with  silver  nitrate,  is  only  a  property  of  the  pro- 
toplasm of  the  chlorophyll.  But  the  authors  show  that  cotyledons  of 
the,helianthus,  the  hairs  of  plants,  the  cells  of  fruits,  aud  the  sap  of 
the  pine  and  the  oak,  give  an  aldehydic  reaction,  as  well  as -many  of 
the  higher  fungi,  the  algae,  and  many  infusoria.  It  is  further  shown 
that  many  objects  which  under  ordinary  conditions  show  thi&  reaction, 
yet  may  give  a  negative  result,  as  spirogyra  in  the  act  of  copulation, 
or  protoplasm  in  which  is  embedded  a  large  quantity  of  lecithin.  With 
animal  protoplasm,  no  result  could  be  obtained,  owing  to  its  death 
before  the  reaction  could  set  in,  or  to  the  presence  of  chlorides  and 
nitrates.  However,  it  is  well  known  that  after  application  of  silver 
nitrate,  metallic  silver  appears  in  various  parts  of  the  body,  espe- 
cially in  the  corium,  which  is  doubtless  dependent  on  the  aldehydic 
reaction  of  the  living  protoplasm.  It  is  also  noticed  that  while  the 
cotyledons  of  the  helianthus  reduce  silver  nitrate,  yet  the  cotyledons 
of  peas  do  not  show  this  reaction  ;  the  difference  may  be  due  to  the 
presence  of  lecithin  in  the  latter.  A  similar  difference  is  observable 
with  osmic  acid,  which  the  tissues  of  the  helianthus  reduce  to  metallic 
osmium,  while  the  tissues  of  the  pea  reduce  it  only  to  osmic  oxide  by 
the  amido-acids  which  arise  from. the  decomposition. of  the  albumin. 

Y.  H.  V. 

Influence  of  Light  on  the  Germination  of  Grass-seeds.  By 
F.  NoBBE  {Landvj.  Versuchs.-Stat.,  27,  346 — 355). — According  to 
Wagner,  the  seeds  of  Poa  jpratensis  germinate  more  rapidly  in  the  light 
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than  in  the  dark.  This  statement  being  in  direct  opposition  to  those  of 
]ngenhouss,  Fleischer,  and  others,  it  wa«  determined  to  investigate  the 
matter  as  fully  as  possible,  and  for  that  purpose  arrangements  were 
made  that  germination  should  take  place  in  the  light  and  in  the  dark 
in  (1)  moist  sand;  (2)  in  thick  moist  filter-paper ;  (3)  in  garden  mould. 
Of  the  seeds  of  Poa  pratensw,  05*5  per  cent,  germinated  during  July 
in  the  dark,  and  55' 17  in  the  light ;  and  in  August,  of  a  fresh  sample 
65*5  and  46'25  per  cent,  germinated.  Here  we  ffnd  a  retarding  influence 
exerted  by  light.  Moreover,  not  only  is  the  total  percentage  of  seeds 
germinated  in  light  lower,  but  the  commencement  of  the  change  is 
later.  In  a  second  set  of  experiments  with  the  same  seeds,  sown  in 
January  and  in  August,  the  percentages  were,,  in  January,  Q7  in  the 
dark,  and  61*8  in  the  light;  whilst  for  August,  we  find  70*17  and 
685  per  cent,  respectively.  Hbre  again  the  retarding  influence  of 
light  manifests  itself,  the  depression  being  greater  in  July  than  in 
January,. evidently  by  reason  of  the  increase  in  the  duration  of  the 
light.  With  DactijUs  glomerata,  however,  there  seems  to  have  been  no 
difference,  the  figures  being  practically  the  same.  Samples  of  Phleum 
pratense  germinated  to  the  extent  of  91  per  cent,  in  the  dark,  and 
89'5  in  the  light,,  but  although  the  end  results  are  very  similar,. yet 
examination  of  the  daily  progress  shows  that  the  light  retarded  the 
commencement  of  germination,  and  caused  it  to  be  very  irregular.  A'. 
further  set  of  experiments  in  direct  sunlight  was-instituted  with  maize, 
and  then  it  was  found  that  of  these  seeds  67  per  cent,  germinated  in 
the  dark,  after  11  days,  and  only  8  per  cent,  in  the  light;  after  18  day« 
longer  a  few  more  of  the  exposed  seeds  germinated,  but  they  soon 
died.  The  results  of  the  experiments  show  that  light  is  prejudicial  to 
the  germination  of  seeds.  The  author  has  received  a  pamphlet  by 
iStebler,  in  which  it  is  stated  that  light  aids  the  germination  of  seeds, 
especially  the  grasses,  and  that  those  seeds  in  the  dark  will  searuelv 
grow  at  all.  As  this  statement  was  directly  opposed  to  his- own 
results,  the  author  believes  that,  there  must  be  some  fault  in  the 
method  of  experimenting.  E.  W.  P. 

Part  played  by  Pat  during  the  Germination  of  Seedfe;    By 

M.  A.  Laduueau  {Chevi.  Ceittr.,  1882,  44- — 4(3). — Fats,  by  their  decom- 
position, evolve  heat,  which  is  necessary  for  germination^  at  the 
same  time  producing  glycerol  and  glucose.  The  germination  of  seeds 
requires  a  period  of  time  depending  on  the  thickness  and  hardness  of 
their  skins,  which,  if  hard,  prevent  the  access  of  moisture  and  air  to 
the  interior,  and  consequently  the  decomposition  of  the  fat  is  retarded. 
The  oil  is  alvrays  acid  in  those  seeds  which  have  lost  their  germinating 
power,  whereas  it  is  neutral  in  healthy  seeds.  E.  W.  P. 

Analysis  of  Wild  Vetch.  By  P.  Baessler  (Landw.  Versuchs.- 
Stat.,  27,  415 — 416). — The  analysis  of  the  dried  plants  of  Viccvi  cracca, 
grown  on  unmanured  Grey  wacke  soil  in  Westphalia,  is  as  follows  : — 
HjO,  15'6  ;  ash,  576  ;  organic  matter,  7.8-64.  Dried  at  100°  :  ash, 
6-83  ;  albumin,  2737  ;  fibre,  19-99  ;  fat,  1-43  ;  extracts,  44-38.  The  ash 
contains  37  02  per  cent.  K2O  and  10-28  of  PzOj.  E.  W.  P. 
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Cucurbitacese  of  Uruguay.  By  Sacc  {Gompt.  renrJ.,  94,  1120 
— 1128). — The  author  has  examined  onlj  those  species  which  are  sold 
in  the  markets  of  Monte  Video.  Thej  constitate  an  important,  article 
of  national  food,  and  are  regarded  as  highly  nutritious.  The  pulp 
was  found  to  have  the  following  composition : — 

1.  2.  3.  4.                5.  6. 

Gum 0-44  0-58  0-66  058         0-36  120 

Sugar 2-52  3-86  5-10  4-86         ]-50  3-80 

Starch    13-73  1-24  270  718        099  196 

Albumin —  002  0-20  0-09  traces  — 

Fibrin    0-47  O'OS  0-01  0-01         0*04  002 

Lignose 022  072  081  078        074  102 

Ash O-.ei  1-38  0-50  0*90        048  1-00 

Water    81-81  92-12  90-02  85-60  95-89  91-00 

100-00    100-00    100-Ol)    100-00     100-00     100-00 


7.  8. 

Gum    0-44  0-64 

Sugar 1-02  4-88 

Starch 0-97  340 

Albumin —  traces 

Fibrin 0-34  036 

Lignose   088  0-62 

Ash 0-90  0-70 


9. 
0-42 
3-71 


0-01 
0-47 
1-00 


10. 

0-08 
4-86 
0-04 


0-94 
0-80 


11- 
0-46 
4-06 


0-02 
0-76 
0-60 


Water 95'45       8940       9439       9328       94-10 

10000    100-00    100-00    100-00    100-00 

(1.)  The  best  variety,  Buhanqo,  deep  green;  pericap  37,  orange  pulp 
49,  large  white  seeds  4  =  100.  (2.)  Criollo,  spherical ;  very  thick 
and  hard,  wi'inkled,  grey  pericarp  ,36,  orange  pulp  52,  large  white  flat 
seeds  12  =  100.  (3.)  (T Angola^  pericarp  48,  pulp  34,  large  white 
seeds  (which  contain  232  per  cent,  of  a  fatty  oil),  18  =  100. 
(4.)  d'Andai,  pericarp  60,  pulp  36,  seeds  4=100.  (5.)  d' [runco, 
pericarp  48,  pulp  4.3,  seeds  9  =  100.  (6.)  Turban,  a  variety  of  d^Irunco, 
consisting  of  two  fruits  fitting  one  into  the  other,  the  lower  orange, 
the  upper  citron-yellow  ;  pericarp  68,  pulp  24,  seeds  8  =  100 
(7.)Pdtissov  or  Bonnet  de  Cure,  pericarp  59,  palp  30,  seeds  11  =  100 
(8.)  Melon,  pericarp  28,  pulp  62,  seeds  10  =  100.  The  seeds  have  a 
nankeen  colour,  are  very  thick  and  perfectly  smooth,  and  contain 
11  per  cent,  of  a  fatty  oil.  (9.)  Melon,  common ;  pericarp  63,  pulp  35, 
seeds  2  =  100.  (10.)  Pasteque,  pericarp  56,  pulp  41,  seeds  3  =  100. 
(11.)   Cidro,  pericarp  49,  pulp  46,  seeds  5  =  100. 

Tlie  Bryonce,  often  regarded  as  wild  potatoes,  but  poisonous,  have 
the  composition : — 

Pectic  acid 033 

Lignose   9-65 

Inulin 5-32 

Grape-sugar   486 

Water  and  loss 7984 


lOU-00 


C.  H.  B. 
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Occurrence  of  Ammonia  in  Plants.  By  H.  Pellet  (Chem. 
Centr.,  1882,  41 — 43). — The  occurrence  of  ammonia  in  plants  is  more 
general  than  is  usually  supposed,  as  it  is,  for  the  most  part,  found  only 
in  roots.  It  occurs,  however,  in  many  other  plants  and  seeds  as 
magnesium  ammonium  phosphate.  The  dried  leaves  of  sugar-beet 
contain  0'1555  per  cent.,  the  seeds  about  0'2  per  cent.,  the  dried  root 
itself  019G — 0*147  per  cent.,  in  grain  016,  and  in  mixed  meal  0'188 
per  cent.  It  is  therefore  clear  that  when  much  sugar  is  manufactured, 
a  very  large  loss  of  valuable  material  occurs.  In  seeds,  the  ammonia 
is  also  in  combination  with  sodium  or  potassium  phosphate.  The  pre- 
sence of  these  compounds  accounts  for  the  small  amount  of  carbonates 
found  in  the  ash  of  grain,  for  by  the  heat  the  ammonia  is  volatilised, 
and  the  liberated  phosphoric  acid  replaces  the  carbonic  anhydride. 

E.  W.  P. 

Contributions  to  the  Knowledge  of  the  Nitrogenous  Con- 
stituents of  Potatoes.  By  E.  Schlltze  and  E.  Euusteb  (Laudw. 
Versnchs.-Stat.,  27,  357 — 373). — In  former  publications,  it  has  been 
shown  that  the  nitrogenous  constituents  of  roots  and  tubers  consist  of 
albuminoids  and  amido-compouuds ;  this  paper  contains  an  account  of 
the  processes  employed  for  the  quantitative  determination  of  these 
compounds  in  four  varieties  of  potatoes,  viz.,  Bodensprenger,  Rose, 
Konig  der  Friihen,  and  Biscuit.  In  the  earlier  experiments,  no  peptones 
were  discovered  in  the  juice  of  these  potatoes,  because  animal  char- 
coal, which  absorbs  peptones,  was  employed  to  decolorise  the  juice; 
but  in  the  present  series  the  expressed  juice,  being  first  coagulated  by 
heat  and  acetic  acid,  and  the  coagulum  removed,  was  decomposed  by 
lead  acetate  (avoiding  an  excess)  ;  then  the  filtrate  was  acidified  with  sul- 
phuric acid  and  precipitated  with  phospho-tungstic  acid.  The  precipitate 
after  being  washed  with  acidulated  water,  was  decomposed  by  baryta- 
water  :  the  yellowish  filtrate  containing  the  peptones  was  treated  with 
carbonic  anhydride,  which  precipitated  the  colouring  matter  along 
with  the  barium  carbonate.  It  was  somewhat  difficult  to  estimate 
the  quantity  of  peptone  in  solution,  but  by  employing  a  standard  solu- 
tion of  fibrin-peptone,  and  using  the  biuret  reaction  (dilute  copper  solu- 
tion), 0"01G  — 0'021  gram  per  100  c.c.  juice  was  estimated.  Again,  the 
peptones  were  precipitated  by  tannic  acid  after  precipitation  of  the 
albumin  by  lead,  when  0'03— 004  per  cent,  was  found.  The  appear- 
ance of  the  phospho-tungstic  precipitate,  as  well  as  the  variation  in 
the  two  results,  led  the  authors  to  suppose  that  this  acid  carried  down 
other  matters  besides  peptones  ;  they  therefore  employed  the  method  of 
fractional  precipitation  with  the  result  that  the  first  precipitate  was  floc- 
culent,  the  final  precipitate  pulverulent,  and  this  form  contained  no  pep- 
tones, but  another  nitrogenous  body,  probably  allied  to  xanthine,  shown 
to  be  present  in  plants  by  Solomon,  Schlitzenberger,  and  others.  As  a 
further  proof  that  peptone  is  not  the  only  compound  precipitated  from 
the  juice  by  phospho-tungstic  acid,  it  was  found  that  the  quantities  of 
nitrogen  removed  from  like  samples  of  juice  by  this  acid  and  by  tannic 
acid  were  not  the  same,  the  former  acid  removing  the  largest  amount. 
The  four  kinds  of  potatoes  under  consideration  appear  to  contain  vary- 
ing quantities  of  asparagine.  Rose,  though  rich  in  non-albuminous 
nitrogen,  is,  however,  poor  in  asparagine.  The  solutions  prepared  by 
VOL.  XLii.  o  n 
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diffusion  (the  process  is  fully  described  and  a  sketch  is  given  of  the 
apparatus  employed)  contained,  besides  asparagine,  also  tyrosine  and 
inorganic  salts ;  of  the  latter,  quantities  varying  from  6 — 18'9  per  cent, 
of  the  crude  crystallised  mass  obtained  by  evaporation  of  the  solution. 
The  amount  of  asparagine  was  estimated  by  crystallisation  and  by  the 
ammonia  produced  by  boiling  with  sulphuric  acid  (Sachsse)  ;  it  was 
found  that  the  last  was  the  only  accurate  method.  The  amido-acids 
(leucine  and  tyrosine)  were  separated  by  alcohol  from  the  dried 
potato  (Abstr.,  1880,  342),  but  a  less  troublesome  process  was  to 
allow  the  tyrosine  to  crystallise  before  or  with  asparagine  from  the 
concentrated  diffnsate,  when,  in  the  case  of  Rose,  1  litre  juice  yielded 
0'05  gram.  Leucine  was  obtained  from  this  mother-liquor  by  adding 
alcohol  to  it  and  evaporating.  The  whole  of  the  nitrogen  in  the  form 
of  asparagine,  leucine,  &c.,  can  be  determined  in  the  filtrate  from  the 
phospho-tungstic  acid  precipitate.  The  following  table  shows  per- 
centage of  albuminous  (including  peptones)  and  non-albuminous 
matter  present,  as  estimated  by  the  processes  described : — 

Non-albu-     Albumin  in 
Albumin.         minous.     whole  potato. 

Bodensprenger 654  346  1-19 

Rose    43-9  56-1  0-65 

Konig  der  Frxihen 484  516  0  87 

Biscuit 57-5  422  1-06- 

These  figures  correspond  well  with  those  obtained  in  the  previous 
year. 

In  an  additional  note  it  is  stated  that  before  the  nitrogen  can  be 
correctly  estimated  by  Sachsse- Kormann's  process,  all  the  ammonia 
must  be  removed  by  evaporation  with  magnesia  before  boiling  the  juice 
with  sulphuric  acid.  E.  W.  P. 

Analysis  of  a  Vegetable  Fat.  By  F.  Reinitzee  (Monatsh. 
Chem.,  3,  266 — 271). — This  fat,  from  an  unknown  locality,  has  the 
colour,  consistence  and  odour  of  cacao-butter,  and  a  faint  acid  re- 
action. In  the  crude  state,  it  is  mixed  with  a  large  quantity  of 
vegetable  fragments — wood,  bark,  and  seeds — which  were  found  by 
microscopic  examination  to  belong  to  a  plant  of  the  Anacardiaceous 
oi'der.  The  fat,  purified  from  these  by  means  of  a  steam-filter,  melts 
at  41°.  By  saponification  ;  decomposition  of  the  resulting  soap  with 
hydrochloric  acid ;  separation  of  the  oily  from  the  solid  fatty  acids, 
by  crystallising  the  precipitated  mass  from  boiling  alcohol ;  pressing 
the  crystalline  mass  between  cloths ;  twice  reci-ystallising  the  press- 
residue  from  alcohol ;  and  subjecting  both  the  crystallised  product 
thus  obtained,  and  the  alcoholic  filtrates,  to  fractional  precipitation 
with  barium  salts  according  to  Heintz's  method,  it  was  found  that 
the  solid  portion  consisted  wholly  of  stearic,  and  the  oily  portion  of 
oleic  acid  ;  and  the  relative  quantities  of  these  acids  showed  that  the 
fat  was  a  mixture  of  57"88  per  cent,  tristearin  and  42'12  triolein. 

In  connection  with  the  course  of  analysis  above  indicated,  the 
author  observes  that  barium  oleate  must  be  dried  in  a  vacuum  over 
sulphui-ic  acid,  as  when  heated  at  100°  under  ordinary  pressure  it  con- 
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tiDually  loses  oleic  acid  and  is  converted  into  a  basic  salt.  Barium 
stearate,  on  the  other  hand,  may  be  dried  at  100"  without  alteration. 
Further,  in  preparing  the  normal  ammonium  salts  of  fatty  and  oily 
acids,  it  is  necessary  to  keep  an  excess  of  ammonia  in  the  solution,  as 
otherwise  the  residue  left  on  evaporation  will  consist,  not  of  a  normal 
but  of  an  acid  salt.  H.  W. 

Deposit  of  Calcium  Carbonate  in  Dicotyledonous  Trees. 
By  H.  MHiOSCH  (Chem.  Centr.,  1882,  43). — Calcium  carbonate  may  be 
found  deposited  in  crystals  in  the  cells  of  woody  plants  far  oftener 
than  is  generally  supposed,  and  the  cells  are  often  so  completely  filled 
that  the  salt  assumes  the  form  of  the  cell.  E.  W.  P. 

Analysis  of  the  Ash  of  the  Various  Parts  of  Aster  Amellus. 

By  C  CuuNCLEij  (Landw.  Ft'/>/u7/^.-6'/a/.,  27,  37o — 382). — The 
principal  parts  of  the  Aster  amellus,  a  lime  plant,  were  separately 
estimated,  with  the  following  results  : — 

Boots.              Stems.             Leaves.  Blossom. 
Air-dried  sub- 
stance      1777  p.  c.  37-04  p.  c.  28-66  p.  c.  16-53  p.  c. 

Ash G-39     „        3-87     „  10-08    „        G-^l     „ 

Percentage  Composition  of  Ash. 

SiO 9-71  1-03  4-59  ^ 

SOs 11-49  7-88  7-44  9-70 

PjOs 311  5-55  3-72  1066 

Fe^Os    6-42  0-68  0-59  063 

MnsOi 0-81  1-29  l-ll  099 

MgO 4-28  3-80  558  6-14 

CaO 33-73  3229  3448  2396 

K,0 28-98  4416  4182^  4666 

NaA.......  1-46  3-32  067  126 

99-99  100-00  10000  100-00 

Although  SO3  is  entered  in  the  above  analysis,  the  figure  is  in- 
correct, owing  to  the  process  of  incineration.  It,  as  well  as  chlorine, 
was  determined  in  the  moist  way  on  the  original  materials.  Of  these 
were  found  in  the  roots  0-212  per  cent.  CI,  0".S34  per  cent.  SO3 ;  in  the 
stems  0-359  CI,  00426  SO3;  in  the  leaves  0-637  CI,  0*634  SO3;  and  in 
the  blossom  O'SSl  CI,  0572  SO3.  Examination  of  the  analytical 
figures  shows  that  the  large  amount  of  potash  present  increases  towards 
the  blossom,  and  that  it  forms  about  one-third  of  the  whole  ash  ;  the 
blossom  contains  no  silica,  Avhereas  phosphoric  acid  forms  a  large  frac- 
tion ;  compared  with  the  ash  of  Aster  Tripolium  (Botan.  Centr.,  7),  the 
small  amount  of  soda  present  in  A.  amellus  is  remarkable,  as  also  the 
high  percentage  of  iron  and  manganese.  Chlorine  and  phosphoric  acid 
increase  in  the  upper  portions  of  the  plant,  and  lime  is  at  its  maximum 
in  the  leaves.  E.  "W".  P. 
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Researches  on  Plant  Parasites  and  Plant  Diseases.  By  J. 
KuHN  and  others  (Bied.  Gentr.,  1882,  270— 272).— Kiihn  reports  the 
discovery  of  a  parasite  in  lucerne  and  red  clover,  which  has  been 
called  Tijlenchus  Havensteinii ;  it  measures  1"43  m.  x  0"0301  mm.,  and 
is  somewhat  longer  and  more  slender  than  T.  devastatrix  which  lives 
on  rye.  J.  Brummer  finds  that  the  cause  of  the  premature  blanching 
of  rye-straw  is  due  to  the  larva  of  Cephus  pygmceus  and  G.  troglodytes, 
as  well  as  to  the  caterpillar  of  the  rye-moth  and  Thrips  cerealinm,  also 
the  damage  to  the  roots  is  occasioned  by  the  wire- worm  and  cock- 
chafer.  Oehmichen  ascribes  clover  sickness  to  the  action  of  a  tri- 
china-like parasite,  which  fixes  itself  in  the  pith  ;  this  worm,  also,  is 
dangerous  to  rye,  oats,  and  buckwheat ;  strong  kainite  manuring  is 
recommended.  E.  W.  P. 

Contributions  to  the  Phylloxera  Question.  By  Henneguy  and 
others  {Bled.  Gentr.,  1882,  268 — 270). — Henneguy  obtains  good 
results  by  the  use  of  carbon  bisulphide  and  potassium  thiocarbonate  ; 
the  eifect  of  the  first  substance  on  the  vines  is  to  render  the  bunches 
shorter  and  reduces  the  number  of  berries,  although  the  bunches 
remain  strong  and  the  leaves  green.  J.  Pastre  reports  that  to  prevent 
injury  to  the  vines  by  the  use  of  carbon  bisulphide,  the  soil  must  not 
be  too  moist ;  that  it  is  no  use  to  treat  the  vines  if  the  disease  has 
made  much  progress  ;  that  the  treatment  must  be  done  in  mild  winter 
weather ;  that  the  points  of  application  should  be  increased  and  the 
dose  diminished  if  the  vines  are  in  heavy  soil  and  they  have  been  long 
attacked  ;  and  they  must  be  well  manured,  with  an  addition  of  potash 
salt  to  the  stable  dung.  Avignon  recommends  tar  as  a  cure.  U.  Gayon 
has  made  unsuccessful  researches  for  parasites  in  the  phylloxera. 
Y.  V.  Thiimen  finds  bromine,  as  recommended  by  Youillond-Depret,  to 
be  too  costly  and  dangerous.  P.  Mouillefert  thinks  that  all  vines,  how- 
ever much  diseased,  can  be  regenerated  by  the  use  of  thiocarbonate. 

E.  W.  P. 

Some  of  the  Conditions  Influencing  the  Quality  of  Barley 
for  Malting  and  Feeding  Purposes.  By  H.  Tanner  (Journal  of 
the  Bath  and  West  of  England  Society,  1881,  54 — 63). — The  quality  of 
barley  for  malting  purposes  depends  on  the  amount  of  starch  present, 
and  this  is  reduced  if  the  land  is  in  high  condition,  and  albuminoids 
appear  in  its  place,  so  that  the  grain  is  more  adapted  for  feeding  pur- 
poses. Barley  after  roots  is  not  good  for  malting,  but  if  it  follows 
wheat,  then  its  malting  quality  is  improved.  The  experiments  re- 
ferred to  show  that  nitrate  of  soda  is  injurious  to  barley  in  this  respect, 
and  that  ammonia  produces  a  large  amount  of  unmatured  (non-albu- 
minous) nitrogenous  matter ;  so  that  it  is  evident  that  it  is  not  the 
nitrogenous  manure  which  is  injurious,  but  rather  the  form  in  which 
it  is  presented.  All  recent  animal  manures  are  objectionable.  Nitrate 
of  soda  seems  to  have  pi-oduced  an  over-growth  of  weak  straw. 

E.  W.  P. 

Cultivation  of  Osiers.  By  Keahe  (^Bied.  Gentr.,  1882,  251—254). 
— Of  the  varieties  of  willows  grown,  Salix  amygdalina  appears  to  be 
the  most  profitable.     It  grows  the  most  abundantly  on  any  soil,  yields 
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the  greatest  nnmber  of  wands,  and  the  most  wood.  The  distance  apart 
at  which  the  plants  should  be  placed  should  be  40  :  10  cm. 

E.  W.  P. 
Absorptive  Capacity  of  Humous  Matter.  By  A.  Koniq  {Bled. 
Gentr.y  1882,  228 — 237). — The  tiuul  results  of  the  investigation  on  the 
absorptive  capacity  of  several  kinds  of  soils  rich  in  humus  for  ammo- 
nia, potash,  and  carbonate,  chloride,  nitrate,  sulphate,  and  phosphate 
of  ammonia,  may  be  summed  up  in  the  following  sentences: — Absorp- 
tion is  both  physical  and  chemical ;  in  the  first  case  no  alteration  takes 
place ;  but  in  the  second  decomposition  occurs  between  the  added  salt 
and  the  minerals  in  the  soil ;  alkaline  solutions  are  retained  mechani- 
cally by  humus,  the  amount  increasing  as  the  quantity  of  mineral 
matter  decreases ;  potash  and  ammonia  as  neutral  salts  are  retained  by 
interchange,  the  amount  rising  with  increase  of  mineral  matter;  chlo- 
rine, sulphuric  and  nitric  acids  are  not  retained,  and  phosphoric  acid 
only  if  minerals  are  present  which  will  form  an  insoluble  phosphate. 
Moorland  soils  absorb  water  from  solutions,  rendering  them  more 
concentrated.  E.  W.  P. 

Manuring  Vines.  By  A.  Stdtzer  (^Bied.  Oenir.y  1882,  2:38).— As 
the  prei):iration  of  farmyard  manure  in  wine  growing  districts  is  costly, 
it  was  determined  to  manure  each  vine  with  6 — 7  grams  soluble  phos- 
phoric acid,  o — 6  grams  potash,  and  2^ — S  grams  nitrogen.  The 
results  were  in  favour  of  the  artificial  manure,  which  raised  the  yield 
3J)  per  cent.  The  addition  of  nitrogen  can  be  recommended  only  f(jr 
Burgundy  and  not  for  white  grapes.  E.  W.  P. 

The  Rain  and  Drainage  Waters  collected  at  Rothamsted. 
(Parts  I,  II,  and  III.)  By  J.  B.  LAwts,  J.  H.  Gilbekt,  and  K. 
Wakington  (/(mr.  iJoy.  ^i/n.  Soc,  1881,  241—279,  311—350;  1882, 

I.  liain-water. — Rain  has  been  collected  since  1853  in  a  gauge  of 
the  ai'ea  of  to\)o^1i  of  ^n  acre  ;  the  average  rainfall,  1853 — 80,  has  been 
2830  inches.  Ammonia  was  determined  during  15  months,  1853 — 4, 
in  mixed  samples  representing  the  rainfall  of  each  month,  the  method 
being  fractional  distillation  in  glass  vessels,  and  titration  of  the  dis- 
tillate ;  the  mean  result  was  0v4  nitrogen  as  ammonia  per  million  of 
water.  Ammonia  was  determined  by  a  similar  method  by  Way,  during 
1855  and  185G  ;  the  mean  amounts  of  nitrogen  found  as  ammonia  in  the 
annual  rainfall  were  respectively  0'88  and  ri8  per  million.  The  mean 
amount  of  nitrogen  as  nitric  acid  was  0'12  per  million  in  both  years. 
The  ammonia  determinations  during  these  three  years  showed  an 
average  of  610  lbs.  of  nitrogen  supplied  in  rain  per  acre  per  annum ;  the 
nitrogen  supplied  as  nitric  acid  during  two  years  averaged  0*74  lb.  ;  the 
total  nitrogen  was  thus  6"84  lbs.  Frankland  analysed  samples  of  single 
rainfalls  during  1869 — 70  ;  69  samples  gave  a  mean  of  0"37  nitrogen  as 
ammonia,  0"14  nitrogen  as  nitric  acid,  and  0"19  organic  nitrogen,  per 
million  of  water.  The  quantity  of  ammonia  found  by  Frankland, 
using  the  Nessler  method,  was  thus  much  smaller  than  that  shown  by 
the  earlier  titration  method.  Recent  determinations  at  Rothamsted 
by  the  Nessler  mei  hod  confirm  Frankland's  results.     The  total  amount 
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of  nitrogen  supplied  by  rain  in  the  open  country  is  thus  probably  only 
4 — 5  lbs.  per  acre  per  annum  ;  this  is  exclusive  of  condensation  by  the 
soil.  The  mean  of  22  series  of  determinations,  each  extending  over 
one  year,  made  by  various  metliods  at  nine  Continental  stations  (some 
near  towns),  gives  10"23  lbs.  of  nitrogen  per  acre,  as  supplied  by  the 
annual  rainfall.  The  mean  quantities  of  the  other  constituents  of  rain 
found  by  Frankland  were  :  total  solid  matter,  33' 1  ;  organic  carbon, 
0*90;  chlorine,  3'1  ;  total  hardness,  4'7  per  million.  Raiu  collected  on 
a  washed  gauge  was  purer  than  the  ordinary  collections. 

Rain-water  varies  extremely  in  composition,  all  constituents  being 
greater  in  small  deposits  than  in  large.  Comparing  together  rainfalls 
of  similar  amounts,  it  appears  that  in  summer  rain  is  richer  in  total 
solid  matter,  organic  carbon,  ammonia,  and  nitric  acid,  whilst  in  winter 
it  is  richer  in  organic  nitrogen  and  chlorine.  The  mean  proportion  of 
organic  nitrogen  to  carbon  is  1 :  4"8  ;  in  summer,  when  fresh  vegetable 
mutter  is  abundant,  the  proportion  of  carbon  being  more  than  twice  as 
great  as  in  winter. 

The  chlorine  in  mixed  monthly  samples  of  the  rain  has  been  deter- 
mined since  June,  1877  ;  the  mean  of  the  first  43  mouths  is  1"76  per 
million,  or  13"42  lbs.  per  acre  pef  annum.  At  Cirencester  during 
10  years  the  average  has  been  4*28  per  million,  or  325  lbs.  per  acre. 

II.  Drainage  from  Uncropped,  TJnmanured  Soil. — The  proporti&n  of 
the  rainfall  percolating  through  the  soil  has  been  ascertained  at 
Rothanisted  by  three  drain-gauges,  each  of  the  area  of  xoVo^'^  ^^  ^^ 
acre,  containing  a  heavy  loam,  with  clay  subsoil,  20,  40  and  GO  inches 
in  depth.  The  soil  is  in  its  natural  state  of  consolidation,  having  been 
built  round  and  undermined  without  disturbance.  It  is  kept  free  from 
vegetation,  and  unmanured.  During  10  years,  1870 — 1880,  with  an 
average  annual  rainfall  of  3r036  inches,  the  mean  drainage  in  winter 
(October — March)  has  been  9"696  inches  ;  in  summer  (April — Septem- 
ber), 4'393  inches  ;  in  the  whole  year,  13-488  inches  ;  or  61'9,  26'8,  and 
43"4  per  cent,  of  the  rainfall.  The  annual  amount  of  evaporation  from 
the  bare  soil  is  17 — 18  inches  ;  this  has  been  a  fairly  constant  quantity, 
notwithstanding  great  variations  in  the  rainfall.  The  evaporation 
reaches  its  maximum  in  July,  and  its  minimum  in  December ;  during 
December  to  March  the  evaporation  is  identical  with  that  observed  by 
Mr.  'Greaves  from  a  water  surface.  There  is  on  the  whole  slightly 
more  evaporation  from  the  deepest  (60  inches)  than  from  the  shallowest 
(20  inches)  -soil.  The  growth  of  any  crop  would  increase  the  amount  of 
ovaporatixjn,  and  diminish  the  drainage. 

The  behaviour  of  soluble  salts  in  a  soil  during  the  percolation  of 
water  has  been  examined.  When  water  passes  steadily  through  a  dry 
soil  free  from  fissures,  it  dissolves  the  soluble  salts,  and  pushes  this 
solution  before  it,  so  that,  on  meeting  an  area  of  discharge,  the  whole 
of  the  nitrates  and  chlorides  present  are  expelled  in  a  small  volume  of 
liquid.  From  7  lbs.  of  soil  thus  treated  more  than  three-fourths  of  the 
nitrates  and  chlorides  were  obtained  in  the  first  50  c.c.  of  drainage. 
When  on  the  other  hand  water  is  applied  to  a  wet  soil,  the  whole  of 
the  solution  saturating  the  soil  must  be  expelled  to  remove  the  salts 
present.  The  longer  the  operation  lasts,  the  more  water  must  be  used, 
as  the  salts  are  continually  redistributing  themselves  by  diffusion.     If 
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clilorides  or  nitrates  are  applied  to  the  snrface  of  a  soil,  and  water  be 
afterwards  regularly  supplied,  the  salts  are  carried  dovvnwai'ds  as  a 
band  of  solution  continually  diffusing  at  its  upper  and  lower  edges. 
When  nitrate  of  sodium  was  applied  to  the  surface  of  a  column  of  arable 
soil  8  inches  deep,  saturated  with  water,  only  a  part  of  the  nitric  acid 
was  recovered  by  subsequent  percolation,  the  remainder  being  reduced 
either  to  ammonia  or  to  nitrogen  gas  ;  in  these  experiments,  the  soil 
was  always  covered  with  water.  In  a  similar  experiment  with  a  chlo- 
ride, the  whole  of  the  chlorine  was  recovered. 

Early  analyses  by  Frankland  of  the  drainage- waters  from  the 
uncropped  soils  forming  the  drain-gauges  showed  the  presence  of  large 
quantities  of  nitrates.  The  proportion  of  organic  nitrogen  to  carbon 
in  clear  waters  was  1  :  2"6,  in  turbid  waters  1  :  3"3.  In  the  first 
i>  inches  of  Rothamsted  pasture  soil  (roots  removed)  the  proportion  is 
1  :  13;  in  the  clay  subsoil  of  the  same  land,  1  :  6.  The  proportion  of 
nitrogen  thus  rises  as  oxidation  proceeds. 

Since  May  1877,  the  nitric  acid  and  chlorine  have  been  regularly 
determined  in  mixed  monthly  samples  of  the  drainage- waters  from 
the  drain-gauges.  Nitrification  takes  place  most  actively  in  summer  ; 
the  drainage- water  is  richest  in  nitrates  from  August  to  October,  and 
poorest  during  the  spring  months.  The  drainage-water  from  the 
shallowest  soil  shows  the  greatest  range  in  composition.  Taking  the 
average  of  four  years,  with  an  annual  drainage  of  17"281  inches,  the 
amount  of  nitrogen  as  niti-ates  annually  removed  in  the  drainage- 
water  has  been  4l'8l  lbs.  per  acre,  equal  to  268  lbs.  of  commercial 
nitrate  of  sodium  ;  the  quantity  has  varied  greatly  with  the  amount 
of  drainage.  The  total  amount  of  chlorine  found  in  the  drainage- 
water  is  practically  the  same  as  that  present  in  the  rainfall. 

The  great  loss  of  nitrogen  by  drainage  from  the  uncropped  soils  of 
the  dram-gauges,  has  an  important  bearing  on  the  economy  of  bare 
fallow.  Analyses  of  Rothamsted  soils  subjected  to  bare  fallow  show 
that  such  soils  may  contain,  at  the  end  of  the  summer,  50  lbs.  per 
acre  of  nitrogen  as  nitrates  within  20  inches  of  the  surface;  with  a 
dry  winter  these  nitrates  will  remain  available  for  the  ensuing  crop, 
but  with  a  wet  winter  a  great  part  will  be  lost,  and  the  soil  suffer  in 
agricultural  condition. 

III.  Drainage  from  Soil  Cropped  and  Manured. — Each  plot  in  the 
experimental  wheat  field  is  furnished  with  a  drain-pipe  between  2  and 
2^  feet  below  the  surface.  Analyses  of  the  drainage- waters  have  been 
made  by  Voelcker  {Gliem,  Soc.  J.,  1871,  276),  by  Frankland  ("  Sixth 
Report  Rivers  Pollution  Commission,"  o6 — 68) ;  and  since  1877, 
determinations  of  nitric  acid  and  chlorine  have  been  made  at 
Rothamsted. 

The  drainage-water  passing  through  a  natural  soil  consists  of — 
1.  Surface-water,  which  passes  downwards  through  open  channels,  as 
worm  and  root  holes.  2.  The  discharge  of  the  saturated  soil.  The 
first  is  much  weaker  than  the  second,  save  when  soluble  manures  have 
been  recently  applied  at  the  surface.  When  shallow  drain-pipes  begin 
to  run,  the  former  water  preponderates  in  the  discharge ;  but  when 
the  running  is  ceasing,  the  latter;  the  strength  of  the  water  may 
thus  vary  greatly  during  a  single  running. 
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The  composition  of  the  waters  also  varies  much  at  different  times  of  • 
the  year.  Where  diffusible  salts  have  been  applied,  the  drainage- 
water  is  richest  shortly  after  their  application.  Ammonium  salts 
applied  to  the  land  are  at  once  decomposed,  the  acid  appearing  in  the 
drainage- wat;er  as  a  calcium  salt,  while  the  ammonia  is  retained. 
Nitrification  speedily  ensues ;  a  distinct  rise  in  the  nitrates  of  the 
drainage- water  has  been  observed  40  hours  after  the  application  of 
ammonium  salts.  In  wet  weather,  the  nitrification  of  ammonia  is 
apparently  completed  in  a  few  weeks  ;  rape-cake  nitrifies  more  slowly. 
In  summer,  when  the  wheat  is  in  active  growth,  the  nitrates  disappear 
in  the  drainage- water  where  no  nitrogenous  manure  is  applied,  or 
where  nitrogenous  manure  is  applied  in  moderate  quantity  with  the 
necessary  ash  constituents.  Where  important  ash  constituents  (phos- 
phates and  potash)  ai*e  wanting,  the  crop  only  partially  assimilates 
the  nitrates,  and  they  continue  to  appear  in  the  drainage-water. 
After  the  removal  of  the  crop,  nitrates  appear  in  all  cases  in  the 
drainage- water,  and  continue  throughout  the  winter. 

The  average  annual  loss  of  lime  and  magnesia  by  drainage  is 
approximately  estimated  as  223  lbs.  per  acre  on  the  unmanured  land, 
and  389  lbs.  where  400  lbs.  of  ammonium  salts  are  applied  ;  the  loss 
is  still  further  increased  by  the  application  of  sulphates  of  potassium, 
magnesium,  and  sodium  ;  nitrate  of  sodium  is  apparently  almost  with- 
out influence  on  the  loss  of  lime.  The  relative  loss  of  magnesia  and 
lime  is  about  1  :  20. 

The  chlorine,  sulphuric  acid,  and  soda  applied  in  the  manure 
are  but  little  retained  either  by  crop  or  soil,  they  appear  in  the 
drainage- waters  in  nearly  the  same  relative  proportion  as  they  existed 
in  the  manure;  sulphuric  acid  is  more  retained  than  chlorine  or  soda. 
Phosphoric  acid  and  potash  are  very  completely  retained,  especially 
the  former,  and  appear  to  only  a  slight  extent  in  the  drainage- 
water.  The  phosphoric  acid  and  potash  unassimilated  by  the  crop  are 
stored  in  the  upper  layers  of  the  soil  (Chem-.  Soc.  J.,  1872,  318,  837). 

Approximate  estimates  are  given  of  the  average  annual  loss  of 
nitrogen,  as  nitrates,  by  drainage  in  the  experimental  wheat  field. 
Where  no  nitrogenous  manure  is  applied,  the  loss  is  10 — 12  lbs. ;  with 
43,  86,  and  129  lbs.  of  nitrogen  applied  as  ammonium  salts  with  the 
necessary  ash  constituents  (the  ammonia  generally  autumn  sown) 
the  loss  has  apparently  been  19,  31,  and  42  lbs.  The  loss  is  greater 
with  a  deficient  supply  of  ash  constituents  ;  is  greater  with  nitrate  of 
sodium  than  with  an  equivalent  quantity  of  ammonium  salt ;  and  is 
much  greater  when  ammonium  salts  are  applied  in  autumn  than  in 
spring. 

On  plots  receiving  no  nitrogenous  manure,  the  nitrogen  annually 
romoved  in  crop  and  drainage  during  30  years  is  estimated  as  about 
30  lbs.  per  acre ;  a  considerable  part  of  this  has  been  derived  from  the 
soil,  analysis  of  the  soil  showing  that  its  nitrogen  has  seriously  dimin- 
ished during  the  period.  Where  ammonium  salts  or  nitrates  have 
been  applied,  the  nitrogen  of  the  soil  has  been  maintained,  or  has 
suffered  less  diminution.  The  excess  of  nitrogen  in  the  soil  of  these 
plots  is  in  proportion  to  the  weight  of  crop  produced  rather  than  to 
the  quantity  of  ammonia  applied  ;    the  nitrogen  of  tlie  soil  is  in  fact 
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maintained  by  the  annual  crop-residue  (roots  and  stubble),  and  is  pro- 
portional to  its  amount. 

Not  quite  one-third  of  the  nitrogen  applied  as  ammonium  8alt!«, 
with  ash  constituents,  has  been  recovered,  on  an  average  of  30  years, 
in  the  increase  of  crop  obtained  over  the  produce  of  ash  constituents 
alone  ;  this  estimate  takes,  however,  no  account  of  the  considerable 
alterations  in  the  nitrogenous  capital  of  the  soil  during  the  period,  the 
proportion  of  manure  nitrogen  returned  in  the  crop  is  thus  somewhat 
greater  than  above  indicated. 

On  plots  receiving  ammonium  salts,  the  nitrogen  of  the  manure  is  not 
fully  accounted  for  by  the  nitrogen  in  the  produce  plus  that  estimated 
as  lost  by  drainage;  a  part  of  the  deficient  nitrogen  has  been  lost  by 
the  diffusion  of  nitrates,  a  loss  distinct  from  actual  drainage,  a  part 
has  also  possibly  been  lost  by  reduction  of  nitrates  in  the  soil.  On 
the  plot  manured  annually  with  farmyard  manure,  a  very  consider- 
able loss  of  nitrogen  in  the  free  state  must  occur.  Practical  conclu- 
sions  are  given  at  the  end  of  the  paper.  R.  W. 
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Method  of  Determining  the  Specific  Gravity  of  a  Liquid  at 
its  Boiling  Point.  By  K.  Schikk  (/*Vr.,  14,  27GI— 2771).— After 
describing  some  of  the  disadvantages  attendant  on  the  use  of  Ramsay's 
method  (this  Journal,  Trans.,  1879,  4G3),  the  author  goes  on  to 
describe  his  own,  which  consists  essentially  in  heating  the  liquid  in  an 
accurately  graduated  dilatometer  to  its  boiling  point.  This  is  accom- 
plished by  suspending  the  dilatometer  containing  the  liquid  in  a  wide 
tube  closed  at  one  end,  and  in  which  some  grams  of  the  liquid  are 
heated  to  boiling.  When  the  liquid  in  the  dilatometer  has  assumed 
,the  temperature  of  the  surrounding  vapour,  its  volume  is  read  ofE  on 
the  scale  of  tlie  vessel,  and,  after  cooling,  its  weight  determined.  The 
volume  is  reduced  to  that  at  4°,  the  coefiicient  of  expansion  of  the 
glass  (K)  being  specially  determined ;  the  correction  for  air  expelled 
amounting  to  about  8  to  8'2  mgrms.  The  sp.  gr.  at  t°,  water  at  4° 
being  the  unit,  is  calculated  as  follows : — 

P  .  sp*^  ^ 


V,(l  -f  K{t  -  4))- 


P  =  weight  of  the  liquid  (corrected) ;  Yt  =  the  apparent  volume 
of  the  liquid  at  ^°. 

A  number  of  results  are  given  obtained  by  this  method,  agreeing 
fairly  well  with  those  obtained  by  Kopp,  Pierre,  and  Rosetti.  In  the 
case  of  the  aromatic  hydrocarbons,  the  observed  molecular  volumes 
differ  from  those  calculated  according  to  Kopp's  law,  but  this  difference 
decreases  with  the  replacement  of  the  hydrogen  in  the  benzene  nucleus 
by  hydrocarbon  radicles,  as  is  shown  in  the  following  results  : — 
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CjHg.     Di£F.   CsHiMc.    DifF.  CfiH^Mej.   Diff.   C, 

Found .... 

y-  calc.  ac- 
cording to 
Kopp 

95-94             117-98              1402 

3-06                302                2-80 

>  99                  121                  143 

184-39 
187 


Diff. 
2-61 


This  difference  is  apparently  due  to  the  atomic  volume  of  carbon 
being  influenced  by  the  manner  in  which  the  atoms  are  united  in  the 
benzene  nucleus.  P.  P.  B. 

Estimation  of  Chlorine  with  the  Aid  of  Gooch's  Method  of 
Filtration.  By  D.  Lindo  (Chem.  News,  45, 193).— It  is  well  known 
that  silver  chloride  is  slightly  soluble  in  hot  water  ;  this  is  prevented 
by  adding  a  little  silver  nitrate  to  the  wash-water  ;  the  other  manipu- 
lation to  which  the  precipitate  is  subjected  during  an  estimation  also 
introduces  small  errors.  An  account  of  several  analj'ses  is  here  given, 
in  which  the  loss  is  prevented  by  employing  water  vitb  addition 
of  silver  nitrate,  tiltering  through  asbestos,  and  then  drying  the  pre- 
cipitate.    The  results  were  eminently  satisfactory.  E.  W.  P. 

Quantitative  Estimation  of  Chloric  Acid.  (Dingl.  polyt.  /., 
243,  499). — According  to  Bccher  (JJer.  oderreich.  chem.  Ges.,  1881, 
110)  the  use  of  Rose's  reducing  agents,  sulphurous  acid  and  sul- 
phuretted hydrogen,  is  not  to  be  recommended,  as  the  method  fails  to 
indicate  the  end  of  the  reduction.  The  reduction  of  chloric  acid  by 
means  of  lead  nitrite,  proposed  by  Toussaint,  is  completed  after  a  few 
minutes'  heating,  and  gives  good  results.  Stelliug  uses  an  alkaline 
solution  of  ferrous  sulphate,  but  the  reduction  is  very  f^low.  The 
method  works  better  when  a  neutral  solution  is  used.  The  reduction 
with  coppered  strips  of  zinc  inserted  into  the  acid,  according  to  Thorpe 
and  Eccles,  gives  satisfactory  results.  It  is,  however,  preferable  to 
use  zinc-dust  free  from  chlorine :  the  reduction  should  be  carried  on 
in  an  acid  solution.  D.  B. 

Estimation  of  Sulphuric  Acid.  By  Ziegler  {Chem.  Centr., 
1882,  .56). — To  avoid  the  ditticulties  encountered  in  the  filtration  of 
barium  sulphate,  silver  nitrate  should  be  added  immediately  after  pre- 
cipitation of  the  sulphuric  acid  by  barium  chloride ;  a  flocculent  pre- 
cipitate is  thereby  obtained,  which  can  readily  be  filtered.  Removal 
of  the  silver  chloride  is  effected  by  ammonia  without  loss  of  the 
sulphate.  E.  W.  P. 

Separation  of  Quartz  from  Silicates.  By  F,  Wunderlich 
{Ber.,  14,  2811— 2812).— After  referring  to  Laufer's  method  (this 
Journal,  34,  336),  which  the  author  has  found  untrustworthy,  as 
did  Laufer  also  (ibid.,  36,  79),  the  author  states  that  calcined  boric 
acid  converts  silica  into  a  soluble  modification.  P.  P.  B. 
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Estimation  of  Phosphoric  Acid.     (Ch^m.  Centr.,  1882,  57.)— A 
committee  of  the  agricultural  research  stations  in  Germany  have  drawn 
uu  a  set  of  recrulatious  for  the  estimation  of  phosphates. 
^  ^  E.  W.  P. 

Test-methods  for  Soda  Works.  By  G.  Lungk  (Dingl.  polyt.  /., 
243,  487 — t'.i.")j. — For  the  determination  of  bicarbonates  in  presence  of 
jnonocarbonates  of  the  alkalis,  the  Imrium  chloride  method  is  recom- 
mended. The  carbonic  acid  is  determined  in  one  portion  of  the  sample, 
and  the  alkalinity  in  the  other.  By  adding  to  a  solution  containing 
a  bicarbonate  a  sufficient  but  known  quantity  of  ammonia,  the  whole 
of  the  bicarbonate  is  converted  into  monocarbonate  and  a  definite 
excess  of  free  ammonia  left  behind.  Whoa  this  is  treated  with  an 
excess  of  barium  chloride,  the  whole  of  the  sodium  and  ammoniam 
carbonate  is  converted  into  barium  carbonate,  ammonium  chloride,  and 
sodium  chloride.  The  result  is  that  the  alkalinity  of  the  ammonium 
carbonate  is  removed,  and  only  that  of  the  excess  of  free  ammonia 
remains.  By  titniting  the  latter  and  deducting  the  quantity  obtained 
from  that  originally  used,  the  difference  will  correspond  with  the 
quantity  of  bicarbonate  originally  present :  arNa,CO  -f  yNaHCOj  + 
.-NHa  +  (x  +  2/)BaCl,  =  (2j;  +  y)NaCl  +  1/NH4CI  +  (*  +  y)BaCO,  •+- 
(z-2/)NH3. 

The  best  method  for  estimating  the  total  sulphur  in  crude  soda-ley$ 
is  oxidation  of  all  sulphur  compounds  into  sulphuric  acid,  and  pre- 
cipitation of  the  latter  with  barium  chloride.  The  oxidation  is  effected 
by  the  addition  of  bromine- water  or  by  the  use  of  a  solution  of  calcium 
hypochlorite. 

For  the  dctermiruition  of  potassium  ferrocyanide  in  soda  and  potash- 
leys,  Harter's  method  (ibid.,  237,  811)  is  mostly  used.  Lunge,  in 
some  cases,  uses  the  following  method  as  a  check  : — The  iron  sulphide 
is  removed  by  carbonisation,  the  filtrate  evaporated,  the  residue  ignited, 
and  the  iron  determined  in  it.  It  is  also  recommended  to  precipi- 
tate as  Prussian  blue  and  to  titi-ate  the  latter  with  potassium  perman- 
gjinate.  On  investigation.  Lunge's  method  proved  to  be  impracticable, 
and  Hurter's  method  required  modification.  Schappi  found  tliat  the 
decomposition  of  the  excess  of  chlorine  after  oxidation  is  a  tedious 
operation,  giving  rise  to  inaccui-ate  results  :  hence  it  is  proposed  not  to 
add  an  excess  of  calcium  hypochlorite.  A  weak  solution  (o — 10  grams 
per  litre)  is  run  into  the  acidified  ley  from  a  burette,  until  a  diop 
ceases  to  give  a  blue  colour  with  ferric  chloride,  showing  that  the 
whole  of  the  cyanogen  is  present  as  ferricyanide* 

In  titrating  calcined  soda,  it  is  preferable  to  filter  the  solution.  For 
determining  the  soluble  soda  in  soda  residues,  Lange  recommends  to 
agitate  the  residues  with  a  large  quantity  of  warm  water,  and  eva- 
porate the  solution  with  previous  addition  of  ammonium  carbonate, 
.so  as  to  decompose  the  calcium  salts.  The  residue  is  ignited  to  expel 
ammonia,  then  dissolved,  filtered,  and  titrated.  For  the  determination 
of  the  insoluble  soda  the  author  refers  to  the  method  described  in  his 
"  Soda  Industry,"  2,  422. 

Analysis  of  Manganese  Dioxide. — The  author  uses  Fresenius  and 
Will's  method  and  the  iron  method.     The  oxalic  acid  method  is  said 
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to  give  inaccurate  results  when  magnetic  iron  oxide  is  present,  and 
althougli  this  is  disputed  by  the  author,  the  advantages  of  the  iron 
method  are  so  manifold  that  it  is  almost  exclusively  used  at  the  pre- 
sent time.  As  to  the  influence  of  admixtures  of  sodium  sulphate  and 
chloride  on  the  determination  of  the  total  solids  in  soda-leys,  by  means 
of  the  density,  it  is  mentioned  that  the  tables  for  NajCOj  indicate  the 
total  solid  residue  in  soda  leys  containing  sulphate  and  sodium 
chloride.  D.  B. 

Electrolytic  Estimations  and  Separations.  By  A.  Classen 
(Bar.,  14,  2771 — 2783). — This  is  a  continuation  of  the  method  de- 
scribed already  (Abstr.,  1881,  1081).  In  the  separation  of  iron  and 
manganese,  the  author  recommends  the  addition  of  potassium  and 
ammonium  oxalates,  and  removing  the  iron  by  electrolysis,  the  filtrate 
is  heated  to  decompose  ammonium  carbonate,  and  then  manganese 
dioxide  is  precipitated  by  sodium  carbonate  and  hypochlorite.  Man- 
ganese dioxide  often  adheres  to  the  positive  electrode,  and  must  be 
removed  by  solution  in  hydrochloric  acid. 

The  separation  of  irmi,  manganese,  and  phosphoric  or  sulphuric  acid 
may  be  effected  by  the  same  method.  The  iron  and  manganese  are 
separated  as  above,  and  the  acids  are  estimated  in  the  filtrate  from 
the  manganese  dioxide,  phosphoric  acid  as  magnesium  ammonium 
phosphate,  and  sulphuric  acid  as  barium  sulphate.  Nitrates  are  un- 
suited  to  electrolysis,  and  must  be  converted  into  chlorides. 

Iro7),  manganese  and  alumina  may  also  be  separated  by  this  method, 
the  alumina  being  in  the  filtrate  from  the  manganese  dioxide.  Should 
phoephoric  acid  be  present  with  these  metals,  then  after  removal  of 
the  iron,  the  solution  must  be  treated  with  tartaric  acid,  made  alka- 
line with  ammonia,  and  ammonium  sulphide  added.  In  this  way  the 
manganese  is  precipitated  as  sulphide.  Iron  and  chromium  may  be 
separated  by  electrolysing  the  solutions  of  their  compound  ammonium 
oxalates,  the  iron  being  precipitated  as  metal,  while  the  solution 
retains  the  chromium  as  chromate.  If  manganese  is  present,  it  can  be 
precipitated  as  dioxide  after  the  deposition  of  the  iron,  the  filtrate 
containing  the  chromates.  In  such  cases,  the  manganese  dioxide  must 
be  dissolved  and  reprecipitated,  as  it  carries  down  chromium. 

In  the  sepai'ation  of  iron,  chromium,  manganese  and  alumina,  the 
iron  and  manganese  are  determined  as  before,  and  in  the  filtrate  from 
the  latter  the  alumina  is  precipitated  by  boiling  with  ammonium 
chloride  :  the  filtrate  from  the  alumina  contains  the  chromium. 

Copper,  bismuth,  cadmium,  nickel,  cobalt  and  zinc,  may  be  each  sepa- 
rated from  manganese  in  the  same  manner  as  iron. 

Iron  and  glucinum  may  bo  separated  by  depositing  the  iron  from 
the  mixed  solutions,  containing  au  excess  of  ammonium  oxalate,  by  a 
feeble  current.  When  a  strong  current  is  used,  the  solution  becomes 
hot  and  glucina  separates  out,  otherwise  there  is  no  difiiculty  attending 
this  separation. 

In  separating  iron,  glucinum,  and  aluminium,  the  solution  after 
removal  of  the  iron  is  poured  into  another  platinum  dish,  and  the 
electrolysis  continued  to  precipitate  the  alumina.  The  filtrate  from 
the  latter  yields  glucina  on  boiling. 
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Zirconium  and  vatuidium  may  be  separated  from  iron  in  the  8ame 
manner  as  glucinum.  P.  P.  B. 

Separation  of  Gallium.  By  L.  de  Boisbaudkan  (Compt.  rend.,  94, 
1154 — lloo). — Cupric  or  cuproas  oxide  may  be  used  with  advantage 
instead  of  barium  carbonate  or  lime  for  the  precipitation  of  gallium  in 
presence  of  zinc  and  iron.  The  excess  of  copper  is  easily  removed  by 
means  of  hydrogen  sulphide,  the  solution  being  made  strongly  acid 
in  order  to  prevent  gallium  being  carried  down  with  the  copper  sul- 
phide. When  iron  is  present,  it  is  Brst  reduced  by  boiling  with  finely 
divided  copper,  and  the  cuprous  oxide  then  added.  It  is  almost  im- 
possible to  prevent  oxidation  of  some  of  the  iron  during  filtration, 
and  the  treatment  must  therefore  be  repeated  several  times.  The 
cuprous  oxide  precipitated  by  glucose  answers  very  well  if  carefully 
washed  to  remove  every  trace  of  organic  matter. 

Metallic  cadmium  precipitates  gallium  oxide  from  a  solution  of 
gallium  chloride  mixed  with  zinc  chloride  after  prolonged  boiling,  but 
the  precipitation  is  not  complete. 

Cupric  oxide  may  be  used  with  advantage  in  place  of  carbonates  of 
the  alkaline-caiih  metals  for  the  separation  of  alumina  and  the  other 
higher  oxides  from  protoxides,  and  the  combined  action  of  metallic 
copper  and  cuprous  oxide  may  be  useful  in  the  analysis  of  mixtures  of 
ferric  and  aluminium  oxides.  C.  H.  B. 

Estimation  of  Phosphorus  in  Iron.  By  J.  L.  Smith  (Chem. 
Neicf,  45,  l'J.5). — The  following  is  the  most  accurate  method  of  esti- 
mating phosphorus  in  pig-iron.  One  gram  of  the  iron  is  heated  on  a 
water-bath  with  3 — 4  c.c.  water  and  10 — 15  c.c.  aqua  regia  added 
gi-adually. 

W  hen  the  liquid  has  evaporated,  the  residue  is  heated  in  an  air- 
bath  at  1.50'^  for  an  hour,  then  3 — 4  c.c.  hydrochloric  acid  are  added, 
and  the  whole,  having  been  filtered  to  remove  silica,  is  made  up  to 
100  c.c.  with  water.  Using  90  c.c.  of  solution,  and  diluting  with" 
100  c.c.  water,  the  ferric  salt  is  now  reduced  by  sodium  or  ammonium 
sulphite,  and  ammonia  is  added  to  faintly  alkaline  reaction,  when 
20  c.c.  acetic  acid  and  ammonium  acetate  are  added ;  finally,  the 
10  c.c.  of  the  original  solution  are  added  with  200 — 300  c.c.  water. 
The  whole  solution  is  then  boiled  for  an  hour,  and  a  basic  ferric  salt 
containing  all  the  phosphorus  is  formed.  To  separate  the  phosphorus, 
the  basic  salt,  after  being  filtered  off,  is  dissolved  in  nitric  acid ;  if 
titanium  be  present,  a  flocculent  precipitate  will  remain,  which  must 
be  removed.  The  acid  solution  of  the  nitrate  must  be  neutralised 
with  ammonia,  and  30  c.c.  molybdic  acid  solution  added. 

The  precipitated  double  salt  should  be  dried  at  120  c.c.  and  weighed 
on  the  filter. 

Cold-shortness  of  iron  has  been  attributed  to  the  presence  of  phos- 
]>horus,  but  the  author  does  not  wholly  agree  with  this  theory, 
although  phosphorus  may  have  some  influence.  E,  W.  P. 

Volumetric  Estimation  of  Lead  by  Potassium  Permanganate. 

By  H.  JupTNER  {Chem.  Centr.,  1882,  58). — Haswell's  process,  founded 
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on  the  formation  of  5Pb022MnOK20,  when  potassium  permanganate 
is  introduced  into  a  solution  of  lead  nitrate  mixed  with  potash, 
ammonia  or  zinc  oxide,  gives  most  accurate  results  ;  when  the  brown 
precipitate  sinks  there  is  no  difficaltj  in  perceiving  the  tint  of  excess 
of  permanganate.  !)  mols.  lead  nitrate  require  1  mol.  permanganate. 
The  titration  is  not  afFected  by  alkalis  or  alkaline  earths,  or  by  the 
metals  of  the  iron  gronp.  Bismuth  should  be  removed  as  basic  nitrate, 
and  copper  by  reason  of  its  strong  colour,  must  be  separated  by  the 
aid  of  ammonia  and  its  carbonate,  the  precipitate  being  dissolved  in 
nitric  acid  previous  to  titration.  E.  W.  P. 

Behaviour  of  Lead  Chromate  in  Organic  Combustions.  By 
H.  BiTTUAUSKN  (J.  pr.  Client.  [2],  25,  141 — 143). — Commercial  lead 
chromate  when  heated  by  itself  is  often  fonnd  to  give  off  gases 
absorbable  by  potash  solution  and  calcium  chloride  :  it  may  be  purified 
and  regenerated  after  use,  by  igniting  the  chromate  in  a  stream  of 
oxygen,  which  gas  is  absorbed  until  complete  regeneration  ensues. 
The  author  recommends  that  this  should  be  done  before  every  com- 
bustion. J.  K.  C. 

Estimation  of  Glycerol.  (Dingl.  polyt.  J.,  243,  409.)— Glycerol 
mixed  with  volatile  solvents  is  often  determined  by  heating  at  100°  to 
110°  until  the  residue  ceases  to  lose  more  than  1  mgrm.  per  hour, 
while  others  mention  that  on  heating  for  8  to  10  hours  at  100°  to 
110°,  it  is  completely  volatilised. 

Couttolenc  {Bull.  Soc.  Chim.,  [2],  36,  183)  finds  that  glycerol  is 
obtained  in  the  anhydrous  state  when  heated  for  five  hours  at  90°,  but 
at  this  temperature  a  surface  of  one  square  centimeter  is  said  to  lose 
3*17  mgrms.  glycerol.  According  to  Barbsche  (Chem.  Centr.,  1881, 
208),  two  drops  of  phenol  in  8,000 — 10,000  parts  of  water  gives  a  dis- 
tinct blue  coloration  with  one  drop  of  a  solution  of  ferric  chloride, 
which  is  destroyed  by  the  addition  of  (3 — 8  drops  of  glycerol.  This 
reaction  is  recommended  for  detecting  glycerol  in  wine  and  beer. 

It  is  shown  (Pharm.  Centralhalle,  1881,  164)  that  the  same  reaction 
is  obtained  with  sugar,  gum  arabic,  &c.,  hence  its  application  for 
detecting  glycerol  in  wine  and  beer  is  not  practicable.  D.  B. 

Analysis  of  Beet-root  and  Sorghum.  By  Casamajor  (Ohem. 
News,  45,  191 — 193). — Unsuccessful  attempts  have  been  made  in 
America  of  late  years  to  manufacture  sugar  from  beet- root  and  sorghum, 
and  the  estimates  of  the  value  of  either  sources  differ  widely.  The 
object  of  the  present  communication  is  to  point  out  the  processes 
whereby  the  quantity  of  sugar  obtainable  from  a  given  weight  of 
material  can  be  ascertained  beforehand.  From  a  given  quantity 
of  raw  sugar,  a  certain  portion  of  pure  sugar  can  be  obtained,  as  well 
as  molasses  which  will  not  yield  crystallisable  sugar,  and  if  the 
total  sugar  and  that  in  molasses  be  known,  then  the  pure  sugar 
can  be  calculated.  The  composition  of  molasses  is  generally  con- 
stant, having  a  density  =  40°  Baume,  and  consisting  of  sugar  =  37"5, 
soluble  impurities,  37'5,  and  water  25  per  cent.  When  comparing  the 
products   obtained  at  different   factories,    the   results   are  generally 
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stated  in  the  dry  state,  and  the  qaantity  of  sugar  in  the  drj  product 
compared  with  the  total  substance  is  called  the  coefficient  or  qnotteot 
of  purity.  In  the  case  above  quoted,  the  quotient  is  50,  implying 
that  in  cane-sugar  1  per  cent,  of  impurities  prevents  the  crystallisa- 
tion of  1  per  cent,  sugar.  Applying  this  information  to  a  sugar 
whose  coefficient  is  1)2,  i.e.,  there  are  8  parts  of  impurities  present, 
the  yield  of  pure  sugar  would  be  92  —  8  =  84  per  cent.  In  beet-root 
sugar,  1  per  cent,  impurities  prevents  the  crystallisation  of  1*2  of 
sugar.  The  composition  of  sorghum  molasses  has  not  as  yet  been 
determined.  The  process  for  ascertaining  the  quotient  of  purity  has 
been  described  (Amer.  Chim.,  1873),  and  gives  satisfactory  results. 
The  outline  of  the  process  is  that  the  pure  sugar  in  100  c.c.  is  given 
by  multiplying  the  indication  of  the  saccharometer  by  02t>048  for 
Ventzke's  instrument,  by  01635  for  Dnboscq's ;  the  total  matter  in 
solution  is  found  by  multiplying  degrees  Balling  by  sp.  gr.  :  then  the 
quotient  is  found  by  dividing  the  first  by  the  second  quantity.  S  = 
sacoharimetrio  test,  P  =  sp.   gr.,  and   B  =   Balling   degrees,   then 

quotient  =  — =. — ^-=r In  the  articles  above  referred  to,  factors 

^  B  X  P 

are  given  for  the  simplification  of  this  calculation,  so  that  the  sp.  gr. 

may  bo  introduced.     The  samples  for  testing  should  be  wedges,  the 

angles  at  tiic  base  being  equal,  and  the  apex  l)eing  at  the  centre  of  the 

root ;  the  juices  obtained  by  grating  and  pressing  should  be  neutralised 

with  lime,  heatt'd  and  filtered.     The  juice  from  sorghum  cane  is  easily 

obtained  by  wringing  it  with  the  hands:  the  water  in  the  juice  is 

found  by  taking  the  difference  between  100°  and  the   Balling  dejfree. 

A  specimen  of  sorghum  juice  had  as  quotient  44,  therefore  no  sugar 

could  be  manufactured  from  it.  E.  W.  P. 

On  Milk  and  Butter.  By  M.  Schmogbe  and  others  (Died.  Centr., 
1882,  270 — 27l>). — Schmoger  considers  that  35  per  cent,  butter  is 
too  high  an  estimate  for  morning  milk,  as  in  his  experiments  with  45 
cows  he  has  only  obtained  28  per  cent.  Concerning  the  analysis  of 
milk,  he  finds  that  in  no  case  did  the  sp.  gr.  fall  below  1029,  but  in 
80  out  of  3000  cases  it  rose  to  1033,  and  in  three  cases  to  1*034 ;  the 
results  from  the  creamometer  are  of  small  value,  although  the  instru- 
ment may  be  useful  to  the  farmer  within  certain  limits ;  the  minimum 
of  fat  in  milk  is  2*5  per  cent.  In  a  case  reported  by  Fleischmann,  in 
which  butter  would  not  come  in  a  specimen  of  milk,  the  cause  was 
that  the  temperature  was  too  low.  E.  W.  P. 

Estimation  of  Alkaloids  in  Cinchona  Barks.  By  Kissel  {Ghem. 
Centr.,  1882,  GO).— The  method  suggested  by  Prollius  (this  vol.,  246; 
is  very  accurate,  but  the  ether  process  is  better  than  the  alcoholic. 
Prollius  is  in  error  in  believing  that  the  alcohol  method  leaves  a 
residue  containing  all  the  alkaloids,  and  that  by  the  ether  method 
only  quinine  and  its  homologues  which  are  soluble  are  obtained.  It 
is  generally  supposed  that  ether  removes  only  quinine  from  the  bark, 
as  the  other  alkaloids  when  once  separated  are  very  difficult  of  solu- 
tion, but  this  is  not  the  case,  as  the  alkaloids  are  completely  extracttd 
by  the  ether.  E.  W.  P. 
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Potassiobismuthous  Iodide  as  a  Test  for  Alkaloids.    By  F. 

Mangini  {Gazzetta,  1882,  155 — 157). — DragendorfF,  in  his  Manual  of 
Toxicology,  recommends  this  compound  as  one  of  the  most  delicate 
tests  for  alkaloids,  but  adds  that  it  cannot  be  employed  to  distinguish 
one  alkaloid  from  another,  as  it  gives  orange-coloured  precipitates 
with  most  of  them.  The  author  of  the  present  paper,  however,  finds 
that  the  characters  of  this  reagent  vary  considerably  according  to  the 
manner  in  which  it  is  prepared.  When  obtained  by  Russland's  pro- 
cess, described  by  Dragendorff,  it  produces  a  turbidity  even  in  pure 
water ;  but  when  prepared  by  mixing  3  pts.  potassium  iodide  with 
16  pts.  liquid  bismuth  iodide  and  3  pts.  hydrochloric  acid,  it  does  not 
give  any  turbidity  with  water,  and  is  an  extremely  delicate  test  for 
alkaloids,  serving  also  to  distinguish  many  of  them  one  from  the  other 
by  the  various  gradations  of  colour  of  the  precipitates  and  their  altera- 
tions after  long  standing. 

The  following  are  the  results  obtained  : — 

Strychnine  :  light  yellow  precipitate  becoming  dark  yellow  after 
some  time ;  supernatant  liquid  remains  clear. 

Morphine:  reddish-yellow  precipitate  which  agglomerates  at  the 
bottom ;  liquid  remains  clear,  precipitate  disappearing  after  a  few 
days  if  the  whole  is  left  at  rest,  and  the  liquid  becoming  canary- 
yellow. 

Codeine :  immediate,  copious,  yellowish-red  precipitate,  remaining 
for  some  time  suspended  in  the  liquid,  and  assuming  a  light  brick-red 
colour  when  left  at  rest. 

Atropine  :  precipitated  at  first  in  filaments,  but  gradually  settling 
down  in  the  form  of  a  reddish-yellow  powder,  which  if  left  at  rest 
becomes  canary-yellow,  and  dissolves  after  some  time,  colouring  the 
liquid  golden-yellow. 

Aconitine  :  precipitated  at  first  in  flocks,  but  suddenly  forms  at  the 
bottom  a  chrome-yellow  pulverulent  precipitate,  which  does  not 
change  colour  when  left  at  rest,  whereas  the  liquid  becomes  yellow. 

Brucine  :  precipitated  at  first  in  filaments  which  ultimately  settle 
down  with  gold-yellow  colour,  becoming  paler  when  left  at  rest  for 
some  time. 

Nicotine :  immediate  red  pulverulent  precipitate,  which  suddenly 
falls  to  the  bottom,  and  becomes  reddish-yellow  when  left  at  rest. 

Cicutine  :  precipitate  similar  in  character  but  of  darker  colour,  and 
becoming  dirty- white  when  left  at  rest. 

Solanine  :  slowly  precipitated  with  lemon -yellow  colour,  becoming 
darker  on  repose  and  adhering  to  the  bottom  of  the  tube  when 
shaken. 

Veratrine :  light  yellow  precipitate  forming  slowly,  remaining  sus- 
pended for  some  time,  and  becoming  light  canary-yellow  when  left  at 
rest. 

Narceine  :  light  yellow  precipitate  forming  slowly  and  remaining 
suspended  like  that  of  veratrine,  but  of  deeper  colour ;  becomes 
reddish-yellow  on  repose. 

Quinine  Sulphate  :  immediate  brick-red  precipitate  which  suddenly 
falls  to  the  bottom,  and  becomes  dirty-yellow  on  repose ;  remains  sus- 
pended after  agitation. 
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Cinchonive  Sulphate :  like  the  last,  but  does  not  fall  down  so 
quickly,  and  acquires  a  darker  colour  when  left  at  rest.  H.  W. 

Detection  of  Urea  by  Oxalic  Acid.  By  E.  Brucke  (Monnfsh. 
Chcfu.,  3,  195 — 19G). — Oxalic  acid  is  commonly  regarded  as  inferior 
to  nitric  acid  as  a  test  for  urea,  but  the  mode  of  applying  it  may  be 
considerably  improved  bj-  taking  advantage  of  the  sparing  solubility 
of  urea  oxalate  in  a  mixture  of  alcohol  and  ether.  A  still  better 
method,  however,  is  to  heat  the  alcoholic  extract  supposed  to  contain 
the  urea  with  a  small  quantity  of  amyl  alcohol,  and  treat  the  solution, 
decanted  or  filtered  if  necessary,  with  a  cold  saturated  solution  of 
oxalic  acid  in  amyl  alcohol.  The  urea  oxalate  is  then  precipitated 
in  small  crystals,  but  may  bo  obtained  in  larger  and  better  defined 
crystals,  fit  for  microscopic  examination,  by  warming  the  liquid  till 
the  crystals  are  redissolved,  and  leaving  it  to  cool.  Another  mode  of 
proceeding  is  to  add  the  oxalic  acid  in  the  solid  state,  then  heat  till  it 
is  all  dissolved,  and  leave  the  solution  to  cool.  The  advantage  of  this 
method  is  that  it  does  not  unnecessarily  increase  the  quantity  of 
liquid  ;  it  is  neces.sary,  however,  to  avoid  adding  too  much  oxalic 
acid,  as  an  excess  would  crystallise  out  as  such  on  cooling.  The  solu- 
tion of  urea  in  amyl  alcohol  may  also  be  mixed  with  a  solution  of 
oxalic  acid  in  anhydrous  ether.  Precipitation  then  takes  place 
quickly  and  abundantly,  but  the  crystals  are  mostly  small  and  ill- 
defined,  so  that  it  is  not  easy  to  recognise  them.  ,  This  mode  of  pro- 
ceeding may,  however,  be  recommended  when  complete  precipitation 
is  desired,  as  for  quantitative  estimation.  In  such  ca.ses  also,  the 
oxalic  acid  may  be  added  in  substance,  the  whole  heated  to  obtain 
large  crystals,  and  the  excess  of  oxalic  acid  finally  removed  by  anhy- 
drous ether.  Should  the  urea  be  found  in  excess  instead  of  the  oxalic 
acid,  the  precipitation  must  be  completed  by  means  of  an  etheric  solu- 
tion of  oxalic  acid. 

The  amyl  alcohol  used  in  this  reaction  must  be  so  far  pure  as  not  to 
turn  red  or  brown  when  the  oxalic  acid  is  dissolved  in  it.  A  moderate 
quantity  of  ethyl  alcohol  does  not  interfere  much  with  the  reaction, 
but  nevertheless  its  absence  in  desirable.  H.  W. 

Quantitative  Estimation  of  Albuminoids  and  Non-albu- 
minous Matter  in  Plants.  By  E.  St;HULZE  (LanJw.  Versuchs.-Stat., 
27,  449 — 4t;5). — This  paper  is  principally  a  review  of  the  methods 
employed  for  the  estimation  of  the  nitrogenous  matter  in  plants,  and 
is  followed  by  an  answer  to  a  paper  of  Kettner's  on  the  question  of 
priority  of  introduction  of  the  various  processes.  Schulze  considers 
that  it  is  quite  unnecessar}'  to  estimate  the  ammonia  originally  present 
in  fodder  before  determining  that  produced  by  decomposition  of  the 
amides,  as  the  quantity  is  so  small,  and  it  is  enough  to  estimate  the 
total  ammonia  produced  by  boiling  the  exti*act  with  dilute  acid,  and 
to  determine  the  nitrogen  set  free  by  nitrous  acid  ;  a  sketch  of  a  simple 
piece  of  apparatus  for  collecting  the  ammonia  set  free  by  magnesia  is 
given.  Doubt  has  lately  been  thrown  on  the  exactness  of  the  figures 
obtained  by  Sachsse's  method,  but  the  author  considers  that  the 
results  are  perfectly  trustworthy  so  long  as  asparagine,  glutamine,  and 
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primary  amido-acids  alone  are  present.  Uncertainty  entein?  only 
when  the  nitrogenous  matters  which  cannot  be  separated  by  precipita- 
tion from  the  above  are  present,  and  then  it  is  possible  that  they  are 
partially  decomposed  by  the  nitrous  acid ;  such  a  substance  is  allan- 
toin,  but  up  to  the  present  time  it  has  been  found  in  only  one  plant 
(plantain),  although  it  may  exist  in  others.  The  conclusion  which 
may,  therefore,  be  drawn  from  results  obtained  by  Sachsse's  method 
of  estimation,  is  that  the  nitrogen  present  represents  the  maximum 
amount  of  asparagine,  glutamine,  and  amido-acids  that  could  possibly 
be  present.  Mayen  (Zeits.  Anal.  Chem.,  20,  37)  believes  that  the 
azotometric  method  of  estimating  amides  is  impracticable ;  with  this 
statement,  the  author  cannot  agree,  as  having  made  experiments  with 
pure  asparagine,  he  finds  the  results  accurate  ;  even  if  the  azotometric 
process  were  useless,  there  is  still  Schlosing's  method,  which  is  often 
preferable,  as  when  mnch  glutamine  is  present.  E.  W.  P. 


Technical   Chemistry. 


Gelatino-bromide  Emulsion.  By  Plener  (Photographic  News; 
1882,  257). — This  is  a  short  account  of  a  patent  recently  taken  out  by 
Plener  for  separating  the  sensitive  silver  bromide  compound  from  the 
emulsion,  and,  after  washing  it,  again  mixing  it  with  fresh  gelatin. 
This  is  done  by  placing  the  melted  emulsion  in  a  metallic  vessel  of  the 
shape  of  a  truncated  cone,  silver-plated  inside,  which  is  then  made  to 
rotate  at  a  very  high  speed  (4000  revolutions  per  minute  for  a  vessel 
one  foot  in  diameter)  for  about  ten  minutes,  keeping  the  gelatin 
emulsion  from  setting  by  heating  the  vessel  externally.  In  this  way,  the 
solid  sensitive  silver  compound  is  deposited  on  the  circumference  of  the 
bottom  of  the  vessel,  and  the  clear  gelatin  solution  may  be  syphoned 
out.  The  silver  compound  is  then  mixed  with  warm  water  by  the  aid 
of  a  brush,  again  separated  by  rotating  the  vessel,  and  the  operation 
repeated  until  all  traces  of  gelatin  and  soluble  salts  have  been 
removed.  The  purified  sensitive  silver  compound  can  then  be  mixed 
with  fresh  gelatin,  collodion,  &c.,  for  preparing  sensitive  plates. 

The  important  feature  in  the  process  is  that  it  allows  of  fresh  unde- 
composed  gelatin  being  substituted  for  that  which  has  been  decom- 
posed by  heat,  &c.,  in  the  preparation  of  the  original  emulsion,  and 
thus  greatly  diminishes  or  entirely  removes  the  tendency  to  green  fog 
and  frilling.  Moreover,  the  original  emulsion  may  be  diluted  to  any 
extent,  or  any  desired  proportion  of  gelatin  may  be  employed,  so  that 
the  sensitive  silver  compound  may  be  obtained  in  the  most  advan- 
tageous state  of  division,  and  can  subsequently  be  incorporated  with 
the  proper  proportion  of  fresh  undecomposed  gelatin.  C.  E.  G. 

Absorption   of  Volatile  Bodies  by  the  Aid  of  Heat.    By  T. 

ScHLOESiNG    (Compt.    rend.,    94,    1187 — 1189). — Bodies   in   a   truly 
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pfasoous  condition  are  readily  absorbed  when  passed  over  some  absorb- 
ing material,  by  virtue  of  the  mobility  of  their  molecules,  but  oub- 
stances  mixed  with  gases  in  the  form  of  finely  divided  solid  particles 
or  of  liquid  spray,  are  only  partially  absorbed,  because  the  particles 
have  not  the  required  mobility  and  rate  of  diffusion.  If,  however,  the 
gas  containing  the  solid  or  liquid  particles  in  suspension  is  heated  to 
such  a  temperature  that  the  particles  are  rendered  gaseous,  then  they 
can  be  readily  absorbed.  The  autlior  has  adopted  this  plan  with 
success  on  a  manufacturing  scale.  If  air  mixed  with  hydrochloric 
acid  is  simply  heated  to  100  by  means  of  steam,  the  acid  can  be  com- 
pletely absorbed  by  a  much  smaller  volume  of  water  than  is  ordinarily 
used,  even  when  the  percentage  of  hydrochloric  acid  in  the  gas  is 
but  small.  In  this  way,  a  highly  concentrated  aqueous  solution  of 
the  acid  can  be  obtained.  The  same  temperature  is  sufficient  to 
produce,  by  dilute  sulphuric  acid,  the  complete  and  almost  instan- 
taneous absorption  of  ammonium  carbonate  suspended  in  air. 

C.  H.  B. 

Purification  of  Soda-leys  with  Zinc.  By  K.  W.  Jdrisch 
(Divgl.  polijt.  ./.,  244,  71 — 7'J). — All  crude  soda-leys  produced  by  the 
Leblanc  process  contain  sodium  sulphide.  In  working  up  these  leys 
for  soda  this  impurity  must  be  removed.  Hitherto  the  following 
methods  have  been  used  : — (1.)  Oxidation  of  the  caustic  leys  and  of 
the  fused  caustic  soda  with  Chili  saltpetre.  (2.)  Oxidation  of  the 
fused  caustic  soda  with  air.  (:i.)  Carbonisation  and  oxidation  of  the 
crude  leys  with  carbonic  anhydride  and  air.  (4.)  Oxidation  of  the 
leys  with  air,  with  or  without  the  use  of  Pauli's  method,  and  subse- 
quent oxidation  of  the  concentrated  caustic  leys,  and  of  the  melt  with 
Chili  saltpetre ;  and  (5.)  Precipitation  with  zinc.  The  first  four 
methods  lead  to  the  same  end,  namely,  the  conversion  of  sodium 
salphide  into  sulphate,  which  of  course  reduces  the  percentage  of  total 
alkali  in  the  finished  product.  The  last-named  method  has  the  advan- 
tage that  by  precipitating  the  sulphur  of  the  sodium  sulphide  as  zinc 
sulphide,  its  sodium  equivalent  remains  in  the  caustic  soda  produced, 
so  that  by  this  pi'ocess  soda  of  higher  percentage  may  be  obtained.  A 
number  of  experiments  have  been  made  at  the  Widnes  works  of  James 
Muspratt  and  Sons,  with  a  view  of  ascertaining  how  the  cost  of  the 
working  of  this  method  compares  w^ith  the  cost  of  the  oxidation  method 
by  means  of  air  and  saltpetre.  It  is  shown  that  the  cost  of  lixiviating 
with  zinc  is  covered  by  the  value  of  the  :idditional  alkali  produced, 
and  that  a  saving  of  11'64  marks  per  ton  or  caustic  soda  (70  percent.) 
is  realised  in  comparison  with  Pauli's  oxidation  method,  and  subse- 
quent oxidation  with  saltpetre.  D.  B. 

Solubility  of  Calcium  Aluminates  in  Water.  By  E.  Landein 
(Compt.rend.,  94, 1054 — 1055). — The  author  finds  that  calcium  alumi- 
nates are  soluble  in  water  to  a  relatively  considerable  extent.  It 
follows,  therefore,  that  the  presence  of  these  compo  mds  is  injurious 
to  the  setting  properties  of  hydraulic  mortars,  and  that  materials 
■which  form  no  soluble  aluminates  are  best  adapted  for  the  preparation 
of  such  mortars.     Ferric  oxide  forms  no  compounds  with  lime  analo- 
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gous  to  calcium  aluminates.  The  author  suggests  that  the  solubility 
of  the  calcium  aluminates  may  be  utilised  in  the  manufacture  of  sugar 
and  the  treatment  of  molasses.  C.  H.  B. 

New  Process  for  Extracting  Copper  from  Copper  Pyrites.  By 

R.  Flechner  (Dingl.  polyt.  J.,  243,  482 — 487). — The  author  has 
worked  this  process  successfully  for  the  extraction  of  copper  from  the 
Balan  ores  (Balan,  near  Czik-Szent-Domokos,  in  Transylvania), 
which  consist  of  copper  pyrites  associated  with  iron  pyrites.  Magnetic 
pyrites  is  present  only  in  minute  quantities.  This  circumstance,  com- 
bined with  the  absence  of  calcium  salts  in  the  ore,  imparts  to  it  the 
property  of  being  partly  decomposed  by  atmospheric  influences,  result- 
ing in  the  formation  of  copper-salts.  It  is  difficult  to  obtain  the 
copper  from  the  poorer  kinds  of  ore,  as  these,  being  imbedded  in  quartz 
and  chlorite,  adhere  firmly  to  the  ore  ;  and  it  was  especially  with  a  view 
of  surmounting  this  difficulty  that  the  author  undertook  this  work. 
At  the  end  of  1880  no  profit  was  attached  to  the  working  of  these 
mines,  but  they  now  give  a  good  revenue,  and  owing  to  the  abundance 
of  unextracted  ore,  a  good  future  has  been  secured. 

The  author's  process  is  mainly  a  "sulphating"  roasting  process,  and 
although  uietallurgically  it  presents  no  novelty,  its  practical  applica- 
tion is  new.  The  ore  is  freed  from  gangue,  so  that  the  raw  material 
contains  about  2  per  cent,  of  copper.  It  is  broken  up  in  pieces  of  the 
size  of  a  nut,  arranged  in  open  kilns  of  38 — 40  tons,  within  a  few 
feet  of  the  main  adit  level  for  carrying  out  the  ore,  and  subjected  to  a 
moderate  preliminary  roasting,  occupying  12 — 14  days.  A  charge  of 
40  tons  requires  1  cubic  meter  logs,  0'3  cubic  meter  charcoal,  and  a 
labourer  working  for  six  days.  The  roasted  ore  is  then  ground  in  a 
crushing  mill.  Two  men  grind  14 — 16  tons  of  ore  in  twelve  hours. 
The  ground  ore  is  spread  out  in  masses  of  300  k.,  mixed  with  iron 
sulphate  liquor  to  the  consistence  of  mortar,  then  heaped  up  in  piles 
of  15 — 20  tons,  and  allowed  to  remain  for  a  few  days.  The  liquor 
used  for  lixiviating  the  ore  is  obtained  as  a  bye-product.  Two  men 
lixiviate  8 — 10  tons  of  ore  in  twelve  hours  ;  the  lixiviated  material  is 
then  brought  in  trucks  to  the  gas  furnaces.  The  author  uses  two  gas 
reverberatory  furnaces,  worked  with  one  gas  generator  and  four  men. 
The  material  is  heated  for  six  hours,  then  taken  in  trucks  to  the  lixi- 
viating tanks.  These  are  arranged  in  five  groups,  each  group  having 
five  tanks  of  3  cubic  meters  capacity.  The  tanks  are  placed  over  each 
other,  and  side  by  side,  in  the  following  manner  : — The  uppermost  tank 
is  used  for  receiving  the  weak  iron  liquors  or  washings.  Under  the 
two  ends  of  this  tank,  and  at  a  depth  of  the  height  of  the  same,  two 
tanks  are  placed  for  receiving  the  ore,  between  these,  and  at  a  corre- 
spondingly lower  depth,  there  is  a  tank  for  collecting  the  copper  solu- 
tion, and  under  this,  at  a  similar  distance  apart,  a  precipitating  tank 
is  placed. 

In  conclusion,  the  author  describes  the  mode  of  procedure  of  the 
whole  process  more  fully.  From  the  precipitating  tanks,  a  product  is 
obtained,  containing  in  its  dry  state  between  94  and  96  per  cent,  copper, 
2 — 4  per  cent,  iron,  and  3 — 4  per  cent,  silicates.  The  cementation 
copper  is  sifted,  formed  into  blocks  weighing  25  k.,  dried  and  refined. 
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It  is  mentioned  that  this  process  may  be  advantageously  used  for  the 
extraction  of  copper  from  antimonioas  copper-ores  or  fahUores,  con- 
taining at  least  o — 8  per  cent,  copper,  and  a  large  amount  of  qnartz 
gangue.  D.  B. 

Improvements  in  the  Manufacture  of  Wine.  By  F.  A. 
Reihlkn  {Jiied.  Centr.,  1882,  273 — 275). — Reihlen  has  patented  a 
process  in  which  the  pressed  grape  skins  are  to  be  boiled  with  water 
so  as  to  rupture  the  cells  containing  the  colouring  and  aromatic  matter 
which,  forming  a  fermenting  and  colouring  extract,  cause  the  fermen- 
tation of  the  must  to  be  clear,  and  without  the  unpleasant  taste  usually 
imparted  to  the  wine  by  the  ferment.  L.  Weigert,  remarking  on  the 
above  patent  process,  thinks  that  although  the  extract  from  the  skins 
feeds  the  ferment,  yet  there  is  no  great  gain  obtained  ;  still,  when 
black  grapes  are  so  treated  the  wine  is  four  to  six  times  darker.  L. 
Rosier  considers  that  it  is  only  a  ferment  in  the  skins,  and  not  the 
skins  themselves  which  cause  the  fermentation.  E.  W.  P. 

Sugar  Manufacture  without  Animal  Charcoal  and  with  Sul- 
phurous Anhydride.  IJy  G.  F.  Mkykk  {Bied.  Centr.,  1882,  279— 
281). — When  the  yield  of  sugar  from  beet  is  good,  the  use  of  animal 
charcoal  can  be  disp^jnsed  with  for  the  purification  of  the  sugar  sepa- 
rated from  lime ;  any  mechanical  impurities  may  be  removed  by 
filtration  through  fine  sand.  Sulphurous  anhydride  may  be  used  to 
decolorise  without  raising  the  percentage  of  sulphates.  A.  Reinecke 
describes  a  process  in  which  sulphurous  anhydride  and  then  steam  is 
passed  into  the  lime  solution  of  sugar,  whereby  a  precipitate  is  formed 
which  carries  down  all  colouring  matter.  E.  W.  P. 

Preparation  of  Soft  Soap.  (Dingl.  polyt.  J.,  244,  56 — 64.)— 
According  to  Riugel  (Seifenfahrikant,  1881,  82),  pure  soft  soap  con- 
sists mainly  of  potassium  oleate,  potassium  carbonate,  and  the  salts 
contained  in  the  potash  used  for  its  preparation.  Pure  potassium 
oleate  obtained  from  soft  soap  by  treatment  with  potassium  chloride, 
is  a  firm,  tough,  slightly  translucent  mass.  Soft  soap  does  not 
acquire  its  translucent  appearance  and  ductile  character  until  after 
the  addition  of  a  solution  of  caustic  and  carbonated  alkali.  Instead 
of  finishing  soaps  with  potash,  potassium  chloride,  sulphate,  borate, 
silicate,  &c.,  may  be  used ;  sodium  salts,  however,  pix)duce  soaps  of 
less  perfection.  These  salts  have  the  property  of  causing  the  soap  to 
combine  with  water;  100  parts  of  water  require  12 — ^15  parts  of  these 
salts  to  effect  this  combination,  so  that  no  watery  particles  separate 
on  cooling. 

For  the  preparation  of  green  soft  soap  Starke  (Seifenfabrikant, 
1881,  83)  uses  hempseed  oil,  linseed  oil,  and  olein.  The  fat  is  intro- 
duced into  the  copper,  mixed  with  an  equal  weight  of  ley  of  18°  to 
20°  B.  (I  potash-ley  and  i  soda),  agitated  repeatedly,  allowed  to  settle 
until  the  next,  day,  and  then  heated  to  boiling.  Combination  soon 
takes  place,  and  may  be  recognised  by  the  absence  of  oil,  which  at  the 
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commencement  floated  on  the  surface  of  the  ley,  and  by  the  fact  that 
a  sample  placed  on  the  tongue  no  longer  tastes  of  alkali,  but  has  a 
sweetish  taste  resembling  oil.  The  mixture  is  now  subjected  to  gentle 
boiling,  and  treated  gradually  with  ley  of  20 — 24'^  B.  until  a  transpa- 
rent emulsion  is  produced.  At  this  period,  the  fire  is  increased  and 
the  boiling  continued  until  the  soap  shows  large  lamellee  on  the  sides 
of  the  copper,  and  only  very  little  froth  is  produced.  The  soap  when 
finished  should  remain  clear  on  cooling. 

According  to  Eichbaum  {Seifenfahrikant,  1881,  85),  one  of  the  best 
soft  soaps  is  the  so-called  "  natui-al  grain-soap,"  which  is  made  from 
potash-ley  (containing  not  more  than  5  per  cent,  of  soda)  and  German 
linseed  oil.  Saponified  ole'in  and  twice  purified  cotton-seed  oil  are  used 
in  some  cases. 

Seidemann  (Seifenfahrikant,  1881,  153)  describes  the  preparation  of 
transparent  glycerol  soft  soap.  The  oils  used  for  the  manufacture  of 
this  Soap  mast  be  bleached.  In  other  respects  the  preparation  re- 
sembles that  of  other  soft  soaps.  The  bleaching  is  effected  in  the 
following  manner : — The  oil  is  heated  with  direct  steam  and  mixed 
with  5 — 8  per  cent,  of  potash-ley  of  28°  B.  It  is  agitated  thoroughly, 
then  allowed  to  remain  quiescent.  The  precipitate  which  subsides  is 
used  for  the  manufacture  of  darker-coloured  soft  soaps. 

In  order  to  prevent  the  freezing  of  transparent  soap,  it  is  recom- 
mended to  use  linseed  oil  in  its  preparation.  For  washing  woollen 
goods,  Menzies  (Seifenfahrikant,  1881,  169)  recommends  the  use  of 
neutral  potash  soap,  which  is  said  to  supersede  soda  soaps. 

D.  B. 

Presence  of  Nicotine  in  Tobacco-smoke,  and  Consideration 
of  the  Active  Poison  in  the  Combustion-products  of  Tobacco. 
By  R.  KissLiNG  (Dingl.  polyt.  J.,  244,  64 — 71). — Having  recognised 
the  toxic  nature  of  nicotine  and  its  action  on  the  nervous  system,  and 
the  relatively  considerable  quantity  of  this  alkaloid  present  in  tobacco, 
it  was  obviously  interesting  to  ascertain  what  influence  the  most  im- 
portant consumption  of  tobacco,  viz.,  smoking,  has  on  nicotine. 
Although  the  number  of  investigators  on  this  subject  is  very  limited, 
a  complete  series  of  chemical  and  physiological  facts  can  nevertheless 
be  quoted.  Whilst  a  few  investigators  indisputably  deny  the  presence 
of  even  traces  of  nicotine  in  tobacco-smoke,  others  maintain  with 
equal  certainty  that  it  exists  in  considerable  quantity.  The  author 
has  collected  these  facts,  and  the  present  paper  is  devoted  to  a  critical 
discussion  of  the  same,  and  simultaneously  to  an  account  of  his  own 
investigations.  The  following  are  the  details  of  the  principal  publi- 
cations on  this  subject: — Unverdorben  (Pogg.  Ann.,  1826,  8,  399) 
investigated  the  products  obtained  by  the  dry  distillation  of  tobacco. 
He  obtained  (1)  an  ethereal  oil;  (2)  an  oily  acid;  (3)  an  empyreu- 
matic  acid ;  (4)  a  reddish-brown  resinous  substance,  soluble  in  potas- 
sium hydroxide ;  (5)  a  trace  of  a  powdery  substance,  insoluble  in 
potash  and  in  acids;  (6)  a  small  quantity  of  picoline  ;  (7)  abase 
soluble  in  water,  having  a  burning  taste  and  unpleasant  pungent 
smell,  causing  choking ;  (8)  f  uchsine  ;  (9)  a  body  resembling  the 
letter;  and  (10)  two  extractiform  bodies. 
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Zeise  (Annalen,  47,  212)  was  the  first  who  passed  tobacco-smoke 
from  a  pipe  through  an  aspirator.     He  found  the  following  consti- 
*tuents: — A  peculiar  empyreumatic  oil,  butyric  acid,  carbonic  anhy- 
dride, ammonia,  paraffin,  empyreumatic  resin,  water,  a  small  qaantitj 
of  acetic  anhydride,  carbonic  oxide,  and  carbnretted  hydrogen  gas. 

Melsens  (ibid.,  49,  353)  has  investigated  the  condensation- products 
of  tobacco-smoke  with  the  view  of  pi'oving  the  presence  of  nicotine. 
He  isolated  nicotine  from  this  mixture  of  empyreumatic,  oily,  tarry, 
and  resinous  products,  and  obtained  numbers  agreeing  with  the  for- 
mula CioHuNj;  45  k.  of  smoked  tobacco  yielded  33  grams  of  nicotine. 

Vohl  (ibvL,  148,  231),  in  conjunction  with  Reichshauer,  found 
sulphuretted  hydrogen  and  hydrocyanic  acid  in  tobacco- smoke.  Vohl 
and  Eulenl)er<;  ( Vi^rteli/ahrsschr.  f.  gerichtl.  und  offetdl.  Medeciv, 
New  Edition,  14,  249)  conclude  that  nicotine  in  tobacco  is  completely 
decomposed  by  the  smoking  process,  and  that  the  intense  action  of 
tobacco-smoke  on  the  nervous  system  is  attributable  to  the  presence 
of  pyridine  bases.  The  following  pure  substances  were  isolated  : — A 
hydrocarbon  of  the  formula  CapHig ;  pyridine,  C^HsN ;  picoline, 
CbHtN  ;  lutidine,  CiHgN  ;  coUidine,  CsHuN  ;  parvoline,  C9H13N  ;  cori- 
dine,  C10H15N ;  rubidine,  CnHpN;  and  viridine,  GuHuN.  The  pre- 
sence of  the  following  substances  was  also  established  : — Carbonic 
anhydride,  hydrocyanic  acid,  sulphuretted  hydrogen,  formic  acid, 
acetic  anhydride,  propionic  acid,  butyric  acid,  valeric  acid,  carbolic 
acid  and  creasote,  several  hydrocarbons  of  the  acetylene  group,  finally 
ammonia,  methane,  and  carbonic  oxide.  The  presence  of  caproic, 
capryHc,  and  succinic  acids  could  not  be  determined  conclusively. 

Heubel  (Centralbl.  med.  Wissetisch.,  1872,  641)  has  made  numerous 
physiological  experiments  on  tobacco.  He  concludes  that — (1)  nico- 
tine is  unmistakeably  contained  in  tobacco-smoke;  (2)  by  the  slow 
combustion  of  the  nicotine  in  tobacco,  a  large  quantity  is  found  in  the 
smoke ;  (3)  the  fact  that  in  spite  of  its  great  volatility  and  tendency 
to  decomposition,  nicotine' is  largely  contained  in  tobacco-smoke,  is 
explained  by  the  leaves  and  the  smoke  containing  this  alkaloid  as  a 
stable  salt,  and  not  in  the  free  state. 

Le  Bon  (laFume'e  du  Tabac,  Recherches  Chimiques  et  Physiolnrjiques) 
has  found  the  following  constituents  in  tobacco-smoke : — Nicotine, 
ammonia,  carbonic  oxide,  hydrocyanic  acid,  and  two  aromatic  (not  in 
a  chemical  sense)  substances,  one  of  which  is  collidine. 

Pease  (Jour.  Amer.  Chem.  Soc,  2,  338)  analysed  the  smoke  from 
3"6685  grams  Havannah  tobacco  by  burning  the  latter  in  a  long  wooden 
pipe,  and  passing  the  smoke  through  two  bottles  containing  water 
acidified  with  sulphuric  acid.  The  filtered  and  concentrated  solution 
was  then  titrated  with  potassiomercuric  iodide.  He  obtained  0*081 
gram  nicotine. 

In  discussing  these  facts,  the  author  mentions  that,  of  the  two  bases 
found  by  Unverdorben  in  addition  to  picoline,  one  probably  was 
nicotine.  Zeise's  investigations  are  of  great  importance.  It  cannoti 
be  disputed  that  by  the  dry  distillation  of  tobacco,  other  products  are 
formed  than  by  the  smoking  process,  as  in  the  latter  case  a  constant 
or  intermittent  current  of  air  passes  through  the  tobacco.  Referring 
to  Melsens'  researches,  the  author  mentions  that  he  is  the  only  inves- 
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tigator  who  has  conclusively  established  the  existence  of  nicotine  in 
tobacco-smoke.  The  quantity  of  this  alkaloid  amounts  to  about  0*7 
per  cent,  of  the  weight  of  tobacco  consumed,  and  about  15  per  cent.' 
of  the  total  quantity  of  nicotine  contained  in  tobacco.  In  conclusion 
of  the  first  part  of  his  paper,  the  author  criticises  the  researches  of 
Vohl,  Heubel,  Le  Bon,  and  Pease.  He  shows  that  Vohl's  opinion  as 
to  the  non-existence  of  nicotine  in  tobacco-smoke  is  without  founda- 
tion. This  chemist  evidently  disregarded  the  fact  that  nicotine  is 
decomposed  by  warm  potassium  hydroxide.  The  remaining  three 
publications  cannot  be  regarded  as  a  satisfactory  solution  of  the  whole 
question  of  controversy  of  opinion,  as  they  are  very  incomplete. 

D.  B. 
Use  of  Algarobilla  in  Tanning.  By  W.  Eitner  (Ving.  polyt.  J., 
244,  80). — Algarobilla  is  the  fruit  of  the  Balsamocarjmm  hrevisolium, 
a  tree  growing  in  Chili.  The  pericarp  of  this  fruit  is  3  to  35  cm. 
long,  contains  40 — 50  per  cent,  tannin,  and  resembles  the  fruits  of 
Divi,  Bablah,  and  Neb-Neb  used  in  tanning.  The  seeds,  which  amount 
to  about  17  per  cent,  of  the  weight  of  the  entire  fruit,  are  dark- 
coloured,  hard,  and  free  from  tannin.  Owing  to  the  fact  that  the 
tannin  exists  in  the  algarobilla  in  the  free  state,  and  therefore  dissolves 
readily  in  water,  and  that  the  solution  has  a  light  yellow  colour,  this 
fruit  forms  a  valuable  tanning  agent ;  but  as  the  extract  is  practically 
a  pure  solution  of  tannin — which  does  not  give  a  serviceable  leather — 
it  must  be  used  with  other  tanning  substances  to  increase  the  per- 
centage of  tannin.  D.  B. 
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Molecular  Refraction  of  Liquid  Carbon  Compounds.    By 

H.  Landolt  (Bar.,  15,  1031 — 1040). — Two  years  ago  A.  Lorentz  and 

H.  Lorenz  came  to  the  conclusion  independently  that  the   relation 

between  the  velocity  of  transmission  of  light  and  the  specific  gravity 

«'  —  1 

of  a  substance  can  be  expressed  by  the  formula  7— ; — ;  =  C  (in 

(n*  +  2)01 

which  n  is  the  index  of  refraction,  and  d  the  sp.  gr.),  instead  of  the 
formula  ^^— ^^ —  =  C,  which  has  been  adopted  hitherto.    It  was  formerly 

shown  by  the  author  that  the  refraction-equivalent  of  a  mixture  or 

compound  is  the  sum  of  the  refraction-equivalent  of  its  components,  a 

N  —  1 
relation  which  is  expressed  by  the  formula  — ^ —    (p    +   ^1)   = 

'*  ~    -p  H — !— — —  pi,  in  which  N  is  the  index  of  refraction,  D  the 


d     ^  d' 

sp.  gr.  of  the  mixture,  n,  th,  and  d,  di,  are  the  same  values  for  the  com- 
ponents, and  p,  pi  their  relative  weights.     The  author  finds  that  the 
N"  -  1     ,      .       X  til'  -  1  ^        n,»  - 1 

'^-^''--JW^rW.^^''\^'^^Wy2Jd^  +  (.,-.^2H^"g"^ 
results  which  do  not  differ  materially  from  those  obtained  by  the 
former  equation,  and  that  the  calculated  differ  from  the  observed 
results  only  in  the  fourth  place  of  decimals,  except  in  cases  of  mix- 
tures of  such  strongly  refractive  liquids  as  carbon  bisulphide,  benzalde- 
liyde,  &c.  According  to  the  former  equation,  with  the  aid  of  Cauchy's 
dispersion  formula,  the  refraction-equivalent  for  the  hydrogen  line  H„ 

is   (1)  P    " "~"      =  M^  and  P  — ^^  =  M^,  but  according  to  the  latter 

?(*  —  1  A^  —  1 

for  the  same  line  (II)  P — 5 ^^  =   Ma   and  P— -— -— ,   =   M,. 

^     ^      («^;  +  2)'i  _         (A^  +  2)d 

A  comparison  of  the  values  obtained  by  Equation  II  for  the  molecular 

refraction  of  various  substances,  which  are  about  one-third  less  than 

those  obtained  by  Equation  I,  yield  to  analogous  relations  between 

chemical  composition  and  optical  activity. 

(1.)  Isomeric  compounds,  whose  carbon  and  oxygen  atoms  are 
attached  by  single  bonds,  possess  the  same  refraction- equivalent ;  but 
this  is  not  the  case  with  metameric  compounds  of  different  chemical 
composition,  as  allyl  alcohol  and  propaldehyde. 

(2.)  Similar  differences  in  empirical  formula  correspond  to  similar 
differences  in  refraction-equivalent;  these  differences  are  given  in  the 
table  below,  and  are  expressed  for  Equation  I  by  rx  and  r^,  and  by  rat 
and  r^  for  Equation  II. 
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n-  1 
d 

H„. 

A. 

H„. 

A. 

Singly-bound  carbon-atom      

5  0 
1-3 

2-8 
8-4 
9-8 

2-4 

4-80 
1-29 
2-71 
3-29 
9-53 

2  0 

2-48 
104 
1-58 
2-34 
6  02 

1-78 

2-43 
102 

Singly-bound  oxygen-atom  0'    .... 
Double-bound  oxygen-atom  0"  . .  . . 
Chlorine    

1-56 
2-29 
5-89 

Rise  for  each  doubly-bound  carbon- 
atom  

1G9 

Thus  according  to  Lorenz's  formula  the  refraction-equivalent  of  a 
compound  can  be  calculated  from  those  of  its  components  by  the  equa- 
tions— 

R«(C„H40",0'rf)  =  2-48  a  -I-  1-04  &  +  2-34  c  +  1-35  cZ 
E,A(C,H40",0rf)    =  2-43  a  +  1-02  6  -f  2-29  c  +  1-56  i 

The  calculated  and  observed  values  are  given  in  an  extensive  table 
in  the  original  memoir.  V.  H.  V. 


Dependence  of  the  Molecular  Refraction  of  Liquid  Carbon 
Compounds  on  their  Chemical  Constitution.  By  H.  Schroder 
{Ber.,  15,  994 — 998). — The  author  has  collected  the  values  of  the 
refraction-equivalent   of   organic    substances   from   A.    Lorentz   and 


H.  Lorenz's  formula 


=   C.      He    confirms   the    results    of 


Landolt  (see  last  Abstract),  Wiedemann,  and  others,  that  this  formula 
deduced  from  theoretical  considerations  of  the  electromagnetic  and 
ether  theories  leads  to  the  same  uniformities  between  chemical  com- 
position and  refraction  of  light  as  the  empirical  formula  — - —  =  C. 

The  following  results  for  the  hydrogen  lines  Ha  and  Hy  are  noted  : — 
(1.)  The  refraction  equivalent  increases  with  the  molecular  weight. 
(2.)  The  groupings  CO,  CH2,  0''  (as  the  two  oxygen-atoms  of  the 
carboxyl  group  of  the  acids),  OH2,  of  the  alcohols  produce  the  same 
effect  on  the  refraction-equivalent,  but  the  0  atom  of  the  hydroxyl 
group  has  only  one-third  the  effect  of  th.e  previously  named  groups, 
hence  it  follows  that  in  saturated  compounds  the  atom-refractions  of 
carbon,  hydrogen,  and  singly  bound  oxygen  are  equal ;  this  atom  refrac- 
tion the  author  calls  the  "  refraction  stere  ;"  and  the  refraction  of  the 
doubly-bound  oxygen-atom  is  equal  to  two  steres.  The  value  of  a 
refraction  stere  is  about  1"47.  In  a  series  of  tables  the  refraction 
equivalents  of  the  fatty  acids  and  their  corresponding  aldehydes  are 
given  fur  the  lines  Ha  and  Hy,  those  of  the  former  differing  from 
those  of  the  latter  by  one  refraction  stere.  A  few  examples  are  here 
adduced  to  illustrate  the  author's  method  : — 
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Formula  and  No.  of  Befraction-equivalent 


Substance. 

refraction  steres. 

for  Ha. 

r  Acetic  acid   

\  Ethaldehyde 

.      C?H10J 

12-93  =    9  X  1-437 

.    qH*o» 

11-50  =    8  X  1-438 

J  Propionic  acid . .  . 
(  Propaldehyde  . .  . 

.    QHso; 

17-42  =  12  X  1-452 

.    csh;o' 

15-93  =  11  X  1-448 

r  Butyric  acid    . .  . 
\  Butaldehyde    . .  . 

.     CJHSOJ 

22-01  =  15  X  1-467 

.    cjh:o' 

20-52  =  14  X  1-466 

(In  the  formula  given  above  the  upper  figures  represent  the  number 
of  refraction  steres,  the  lower  the  number  of  atoms  in  the  com- 
pounds.) 

In  unsaturated  compounds  the  doubly-bound  carbon-atom  has  a 
refraction-ptere  twice  as  great  as  that  of  the  singly-bound  carbon- 
atom  :  thus  ethyl  crotonate,  HJHISOJ  has  the  same  refraction  equivalent 
as  ethyl  butyrate,  CJHI'O,,  or  methyl  valerate  or  amyl  formate. 

In  the  case  of  amylene,  valerylene,  and  the  allyl  and  propargyl  com- 
pounds, the  value  of  the  refraction-equivalent  is  rather  less,  whilst  in 
aromatic  compounds  the  value  is  rather  more  than  that  required  by 
this  theory. 

The  refraction-stere  of  chlorine  is  Clt,  or  four  times  as  great  as  that 
of  hydrogen  or  carbon ;  the  value  varies  slightly,  according  to  whether 
it  is  combined  with  a  carbon-,  with  or  without  a  hydrogen-atom. 
Paraldehyde  behaves  as  CJHl'OJ,  as  containing  one  doubly-bound 
carbon-atom,  and  not  as  CJIIi'OJ.  According  to  this  theory,  the 
formulsB  which  represent  the  refraction  constitution  of  saturated  com- 
pounds agree  with  the  formulae  which  represent  their  volume  constitu- 
tion ;  but  for  unsaturated  compounds  the  volume-  and  refraction-stere 
vary  in  a  different  manner.  V.  H.  V. 

Optical  Activity  of  Malic  Acid  and  Malates  at  Different 
Temperatures.  By  T.  Thomsen  (Ber.,  15,  441 — 445). — Schneider 
(Abstr.,  802,  1881)  came  to  the  conclusion  that  the  rotatory  power  of 
malic  acid  and  malates  does  not  follow  the  anthor^s  law  of  multiple 
rotatory  proportion.  The  author  considers  this  conclusion  unfounded  ; 
for  in  order  to  compare  substances  with  one  another,  it  is  necessary  to 
examine  them  under  similar  conditions,  and  therefore  when  the  rota- 
tory power  of  a  substance  varies  differently  with  the  concentration, 
the  extremes  only  must  be  taken  into  consideratnon  for  the  sake  of 
comparison.  But  when  substances  vary  with  the  temperature  also, 
they  cannot  be  compared  directly  with  others,  and  cannot  therefore 
be  used  to  prove  a  general  law.  The  author  contends  that  malic  acid 
and  malates  are  such  substances,  and  gives  tables  of  the  results  of 
the  examination  of  malic  acid,  and  some  malates  of  different  concen- 
tration at  diiferent  temperatures.  To  illustrate  this  he  compares  his 
own  nurabeT'S  with  those  calculated  by  Schneider's  formulae,  and  finds 
differences  which  vary  considerably.  The  rotatory  power  of  tartaric 
acid  is  also  influenced  by  temperature,  and  hence  anomalous  results 
are  obtained  with  that  substance.  D.  A.  L. 

Photochemical  Reaction  of  Ferric  Oxalate.    By  Jodin  (Compf. 
re7id.,94,  1315 — 131G). — The  photochemical  sensitiveness  of  solutions 

3i9  2 
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of  ferric  chloride  mixed  with  oxalic  acid  varies  with  the  composition 
of  the  mixture,  and  is  greatest  in  dilute  solutions,  but  is  not  strictly 
proportional  to  the  degree  of  concentration  of  the  solution.  Appa- 
rently the  sensitiveness  diminishes  somewhat  more  rapidly  than  the 
concentration  of  the  solution  increases.  The  presence  of  an  excess  of 
ferric  salt  greatly  diminishes  the  sensitiveness,  and  the  same  effect  is 
brought  about  by  partial  substitution  of  tartaric  for  oxalic  acid.  The 
mixture  of  ferric  chloride  and  oxalic  acid  very  readily  absorbs  certain 
rays  in  the  spectrum,  and  the  solution  becomes  heated  5°  or  6°  higher 
than  solutions  of  uranium  nitrate,  potassium  bichromate,  or  certain 
other  ferric  salts,  of  practically  the  same  colour,  when  all  the  solutions 
are  exposed  to  sunlight  of  the  same  intennity.  C.  H.  B. 

Polarisation  of  Electrodes  and  Conductivity  of  Liquids.  By 
E.  BouTY  (Compt.  rend.,  94,  1243—1247,  and  1301— 1304).— The 
author  has  applied  Lippmann's  method  of  determining  the  resistance 
of  liquids  to  the  measurement  of  the  electromotive  force  of  polarisa- 
tion. With  currents  of  feeble  density*  between  platinum  electrodes 
in  acidulated  water,  whatever  the  E.M.F.  of  the  battery,  the  polarisa- 
tion of  both  electrodes  is  at  first  too  slight  to  be  measured.  It  attains 
its  limit  at  the  negative  electrode,  where  it  is  slight,  after  some  minutes, 
and  at  the  positive  electrode,  where  it  is  considerable,  after  some 
hours.  Determinations  of  the  resistance  of  columns  of  liquid  with 
E.M.F.  varying  from  0"365  to  11"76  volts,  and  intensity  of  current 
varying  between  the  ratio  of  1  to  32,  show  that  a  liquid  conducts  elec- 
tricity  in  eve  manner  only,  whatever  the  phenomena  manifested  at  the 
electrodes.  This  law  also  holds  good  for  mixtui'es  of  electrolytes. 
From  experiments  with  mixtures  of  solutions  of  copper  salts  with 
acidulated  water  or  salts  of  more  oxidisable  metals,  the  author  con- 
cludes that  the  conductivity  of  a  mixed  solution  is  always  greater  than 
<hat  of  any  one  of  its  constituents  at  the  same  degree  of  dilution. 
Hence  it  would  appear  that  the  molecules  of  each  salt  take  part  in 
the  transmission  of  the  electricity,  .though  only  one  of  the  salts  is 
decomposed.  The  polarisation  of  the  positive  electrode  may  generally 
be  neglected.  The  polarisation  of  the  negative  electrode  is  very  slight 
for  currents  of  low  density,  but  increases  rapidly  below  or  above  that 
particular  density  at  which  a  brown  deposit  is  formed.  The  polari- 
sation is  accompanied  by  development  of  heat,  due  to  local  action 
between  the  metal  deposited  and  the  other  salt  which  is  not  decom- 
posed. The  electrolytic  reaction  which  takes  place  at  the  electrodes  with 
currents  of  low  density  always  absorbs  less  heat  than  that  which  succeeds  it 
with  currents  of  higher  density.  According  to  Wiedemann,  in  a  solution 
containing  salts  of  any  two  of  the  following  metals,  zinc,  cadmium, 
lead,  copper,  silver,  gold,  that  which  comes  later  in  the  list  is  deposited 
to  the  exclusion  of  that  which  precedes  it.  The  author  finds  that  the 
electrolysis  of  the  first  salt  takes  place  in  its  turn  when  the  density  of 
the  current  is  sufficiently  high.  This  order  of  the  metals  is  the  same 
as  that  of  the  heats  of  formation  of  their  salts,  those  of  zinc  salts  being 
the  highest,  and  those  of  the  gold  salts  the  lowest.  C.  H.  B. 

*  By  the  term  density  is  understood  tlie  intensity  of  tlie  current  for  unit-surface 
cf  tlie  electrode. 


GFAERAL  AND  PHYSICAL  CHEMISTRY.  913 

Effects  Produced  in  a  Vacuum  by  the  Current  from  a 
Gramme  Machine.  By  Jamin  and  G.  Manecvrier  {Gompt.  rend., 
94,  1271 — 1273). — The  phenomena  observed  on  passing  the  current 
from  a  Gramme  machine  between  carbon  points  in  a  vacuum  produced 
by  an  air-pump,  are  similar  to  those  observed  with  induced  currents 
in  Geissler  tubes,  but  are  much  more  brilliant.  Single  carbon  pencils 
become  red  hot,  and  the  vessel  is  filled  with  a  blue  gas,  which  deepens 
in  colour.  Eventually  the  walls  of  the  vessel  are  covered  with  a  finely 
divided  black  powder,  which  dissolves  in  nitric  acid  with  effervescence 
and  incandescence.  Whether  it  is  pure  carbon  or  a  compound  of 
carbon  and  hydrogen  has  not  yet  been  ascertained.  If  instead  of 
single  carbon  pencils  conical  bundles  of  several  smaller  pencils  aro 
employed,  the  carbons  become  much  less  heated,  and  volatilisation  is 
almost  prevented. 

With  bundles  of  copper  wires  3  mm.  diameter,  the  effects  are  still  raoro 
brilliant.  If  the  current  is  very  inten.se,  the  wires  are  melted,  and  in 
all  cases  copper  is  volatilised  and  deposited  on  the  sides  of  the  vessel. 

C.  H.  B. 

Depression  of  the  Zero  Point  in  Mercurial  Thermometers. 
By  J.  M.  Ckakts  (Cumpt.  remJ.,  94,  r2'J8— 130l). — It  is  well  known 
that  on  heating  a  thermometer  which  has  remained  at  ordinary  tem- 
peratures for  a  long  time,  the  zero  point  is  lowered  by  an  amount 
which,  between  0°  and  100",  is  proportional,  as  Fernet  has  shown,  to 
the  square  of  the  temperature.  For  higher  temperatures  Mills  found 
a  different  order  of  things,  but  his  results  were  apparently  obtained 
with  thermometers  which  had  not  been  subjected  to  proper  preli- 
minary treatment.  Before  measuring  the  depression  of  zero  caused 
by  heating,  it  is  necessary  to  be  certain  (1)  tliat  at  starting  the  zero  is 
at  its  maximum  position,  and  (2)  that  the  depres.sion  is  not  masked 
by  a  permanent  rise  of  the  zero,  which  always  takes  place  on  heating, 
even  for  a  few  minutes,  a  thermometer  which  has  not  for  a  long  time 
been  heated  to  the  particular  temperature  of  the  experiment.  This 
permanent  rise  can  be  prevented  by  suitable  preliminary  treatment. 
A  thermometer  so  prepared  is  heated  to  355°,  and  the  zero  point 
taken  on  cooling.  It  is  then  subjected  to  any  series  of  operations, 
again  heated  to  355",  and  the  zero  point  again  observed.  It  is  found 
to  occupy  the  same  position  as  after  the  first  heating.  The  depression 
of  zero  caused  by  boiling  the  mercury  in  a  thermometer  is  about  2° 
for  French  lead  glass.  The  rise  after  six  months  at  ordinary  tem- 
peratures is  from  0"4°  to  0'5°  ;  the  subsequent  rise  during  five  or  ten 
years  rarely  exceeds  0"5°,  and  after  ten  years  the  zero  remains  con- 
stant. After  depression  caused  by  heating,  the  zero  point  can,  how- 
ever,  again  be  raised  to  its  original  position  by  prolonged  heating  at 
a  somewhat  lower  temperature,  but  the  greater  the  interval  between 
the  temperature  which  causes  the  depression  and  that  to  which  tho 
thermometer  is  heated  in  order  to  raise  the  zero  point,  the  slower  is  - 
the  rise  of  the  zero ;  and  if  the  interval  is  greater  than  100^,  the  rise 
is  probably  never  complete. 

In  order  to  get  rid  of  the  abnormal  tension  produced  by  blowing 
the  glass,  thermometers  1  and  5  were  heated  11  days  at  355°;  13  and 
15,  for  three  years  at  206°  and  266°  :  31  and  32,  before  being  filled 
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with  mercury,  were  heated  for  100  hours  at  4i0^,  and  then  cooled 
gradually  for  100  hours ;  finally,  all  six  were  heated  for  a  day  at  306°, 
and  the  zero  points  observed.  In  order  to  raise  the  zero  from  the 
point  to  which  it  had  been  lowered  by  heating  at  306°,  all  the  ther- 
mometers were  heated  4  days  at  218",  18  days  at  100°,  5  days  at  80°, 
7  days  at  60°,  6  days  at  40°,  9  days  at  20°,  3  days  at  10°,  and  2  days 
at  O'^.  The  following  table  gives  the  depression  of  zero  caused  by 
heating  to  the  temperature  placed  at  the  head  of  the  column  : — 


40". 

60°. 

80°. 

100°. 

160°. 

218". 

260°. 

306°. 

355°. 

Therm.    1     .... 



0  06 

0-19 

0-31 

0-74 

112 

1-33 

1-63 

2  19 

5     .... 

0-04 

0-08 

0  18 

0-29 

0-56 

0-76 

0-91 

1-14 

1-51 

„       13     .... 

0  02 

0  03 

0-17 

0-31 

0  69 

0-87 

1-09 

1-30 

2  15 

„       15     .... 

0  01 

0  05 

0  18 

0-31 

0-75 

0-97 

1-12 

1-40 

2  05 

„      31     .... 

0-02 

0  06 

0-22 

0-37 

0-84 

1-15 

1-46 

1-77 

— 

„      32     .. .. 

^ 

•"~ 

— 

0-28 

0-69 

0-98 

1-21 

1-56 

2  06 

With  the  exception  of  No.  5,  which  was  made  of  German  soda  glass, 
the  numbers  given  are  so  close  that  they  may,  without  sensible  error, 
be  used  for  correcting  thermometers  of  French  lead  glass  for  the 
dejjression  of  zero  caused  by  heating.  C.  H.  B. 

Apparatus  for  Determination  of  the  Melting  Points  of 
Easily  Fusible  Metals  and  Alloys.  By  L.  Liebbrmann  (Ber.,  15, 
435 — 437). — In  the  apparatus  described,  the  metal  to  be  examined  is 
supported  in  an  oil-bath,  between  two  horizontal  graphite  plates, 
which  in  their  turn  are  kept  in  position  by  means  of  two  stout  plati- 
num wires,  fixed  in  two  porcelain  tubes  passing  through  a  cork ; 
through  another  hole  in  the  cork  a  thermometer  is  fixed  and  dips  into 
the  bath.  In  using  the  apparatus,  an  electric  current  is  passed  through 
the  pla/tinum  wire,  the  circuit  being  completed  by  the  alloy,  so  that  a 
bell  rings  continually  as  long  as  the  current  is  closed ;  the  bath  is  now 
heated,  and  as  soon  as  the  metal  melts,  the  circuit  is  broken  and  the 
ringing  ceases  ;  at  this  point  the  thermometer  is  read.  The  means  of 
the  melting  point  of  a  sample  of  tin  are,  in  oil-bath,  227"8°;  in  COa, 
228-4°  ;  in  air,  228-2°  ;  and  of  a  tin  alloy  in  oil,  98° ;  in  CO2,  95°.  A 
woodcut  of  the  apparatus  is  given.  D.  A.  L. 

Use  of  Liquid  Ethylene  for  producing  Low  Temperatures. 
By  L.  Cailletet  (<Co)upt.  rend.,  94,  1224— 122G).— Ethylene  liquefies 
under  a  pressure  of  63  atmos.  at  +  10°,  56  atmos.  at  8°,  50  atmos.  at  4°, 
and  45  atmos.  at  1°.  Its  critical  point  is  about  13°.  The  temperature  of 
the  liquid  at  ordinary  pressure  is  approximately  —105°,  much  lower 
than  that  of  nitrous  oxide.  Moreover,  ethylene  remains  liquid  and 
transparent  at  tempei-atures  at  which  nitrous  oxide  and  carbonic  anhy- 
dride are  solid  and  opaque.  If  a  jet  of  the  liquid  is  allowed  to  play 
on  the  apparatus  to  be  ccoled,  a  very  low  temperature  is  obtained,  and 
a  quantity  of  the  liquid  can  be  recovered.  When  oxygen  is  highly 
compressed  in  a  capillary  tube,  cooled   by  this  method  below  —105°, 
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and  the  pressure  is  suddenly  released,  a  violent  ebullition  is  observed 
at  a  certain  distance  from  the  bottom  of  the  tube ;  but  the  author  has 
not  yet  been  able  to  determine  whether  this  liquid  exists  before  the 
pressure  is  released,  or  is  produced  by  the  sudden  expansion. 

'  C.  H.  B. 

The  Critical  Temperature  of  Liquids.  By  B.  Pawlewski 
(Ber.,  15,  4»i0 — 402). — The  author's  experiments  lead  him  to  the  fol- 
lowing conclusions  : — 

1.  The  critical  temperature  (T)  of  homologous  compounds  differs 
fro  n  the  boiling  point  (t)  by  a  constant  difference,  and  can  therefore 
be  represented  by  the  formula  T  =  f  +  constant. 

2.  Isomeric  ethers  have  identical,  or  at  least  very  similar,  critical 
temperatures.  With  other  isomeric  compounds,  however,  this  is  not 
the  case,  as  is  evident  from  the  above  stjitement. 

.3.  Bodies  containing  double  carbon-bonds  have  higher  critical 
points  than  those  which  do  not  contain  this  sort  of  combination, 
agreeing  with  the  behaviour  of  such  isomerides  as  regards  their 
l>oiling  points. 

4.  The  critical  temperature  (T„)  of  a  mixture  of  two  liquids  is  thus 
formulated : — 

T    _  nT  +  (100  -  7i)T         ... 
"* lou ^^^' 

n  and  100— n  being  the  percentage  of  each  liquid  present;  T  and  T' 
the  respective  critical  tempemtures  of  the  liquids. 

5.  The  critical  point  of  the  mixture  having  been  found  by  formula 
(1)  and  its  percentage  composition  and  the  critical  point  of  the  low- 
boiling  constituent  (T)  being  known,  the  critical  point  of  the  high- 
boiling  constituent  (T)  is  thus  obtained : — 

^,  ^  100  T,„  -  nT 
100  -  n      • 

G.  If,  on  the  other  hand,  the  critical  temperatures  of  the  mixture 
and  of  the  two  constituents  are  known,  the  percentage  composition  of 
the  liquid  mixture  can  be  calculated  as  follows  for  one  of  the  con- 
stituents in  formula  I : — 


\T  -  TV- 


Mixtures  of  several  bodies  behave  in  an  exactly  similar  manner  to 
those  of  two  bodies.  The  author  suggests  that  the  constitution  of 
mixtures  of  liquids  can  be  determined  by  this  process  with  as  great 
a  facility  and  accuracy  as  with  the  polariscope. 

The  critical  points  of  liquids  which  dissolve  glass  at  high  tempe- 
ratures, e.g.,  water,  cannot  be  determined  by  this  process. 

D.  A.  L. 

Thermochemistry  of  Ozone.  By  E.  Mulder  and  H.  G.  L.  Vak 
DEE  Meulen  (Ber.,  15,  511 — 61S). — Bei-thelot  has  obtained  131,600 
cals.  as  the  mean,  and  137,600  cals.  as  the  maximum  value  for  the 
expression  AsjO^Aq  3000.  The  authors  have  modified  Berthelot's 
process  thus  ; — 1.  The   ozonised  oxygen  is   led  from  the    generator 
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through  a  glass  gasometer  filled  with  water,  and  thence  into  the 
calorimteric  flask.  2.  The  end  of  the  delivery  tube  in  the  flask  is 
filled  with  capillary  tubes.  3.  The  exit  tube  from  the  calorimetric 
flask  is  connected  with  an  aspirator.  4.  The  arsenious  acid  is  dis- 
solved in  water  without  hydrochloric  acid.  5.  It  was  titrated  with  a 
solution  of  iodine  in  potassium  iodide  solution.  The  results  of  two 
experiments  give  as  mean  143,300  cals.,  the  maximum  being  14-5,000 
cals.  for  the  above  expression.  Hence  for  00  00  00  the  authors  have 
the  mean  —64,820  cals.  against  Berthelot's  —63,320  cals. 

D.  A.  L. 
Heats  of  Combustion  of  Hydrocarbons.  By  D.  Mendelejkff 
(Jour.  Buss.  Chem.  Soc,  1882,  230 — 238). — The  thermochemical  data 
referring  to  the  heat  of  combustion  are,  according  to  the  author, 
mostly  direct  calorimetric  data,  from  which  the  influence  of  physical 
and  chemical  changes  which  accompany  chemical  reactions  has  not 
been  sufficiently  eliminated,  and  yet  it  is  necessary  to  separate  the 
heat  of  reaction  itself  from  the  heat  which  is  due  to  physico-mechanical 
phenomena,  in  order  to  determine  the  relation  between  heat  and 
chemical  changes.  This  refers  especially  to  the  carbon  compounds,  as 
from  their  heat  of  combustion  conclusions  are  drawn  as  to  their  forma- 
tion from  the  elements,  and  yet  the  heat  of  formation  of  carbon  com- 
pounds is  very  small,  compared  with  the  total  heat  of  combustion.  The 
difference  arising  therefrom  is  seen  from  the  following  example: — 

The  reactions  which  take  place  when  either  carbon  dioxide  or  water 
acts  on  glowing  charcoal,  are  analogous  not  only  as  regards  the  volume, 
but  also  in  chemical  and  technical,  and  even  in  thermal  respects,  if 
the  physical  phenomenon  which  accompanies  the  second  reaction  is 
not  taken  into  account.  In  the  first  reaction,  viz.,  CO2  +  C  =  CO  + 
CO,  39"8  T.U.*  are  absorbed,  this  boing  the  difference  between  the  heat 
of  combustion  of  1  atom  of  carbon  =  97  T.U.  and  the  combustion  of 
CO  =  68-4  T.U.  (97-0-2  x  68-4  =  -  398  T.U.).  The  second  re- 
action, viz.,  H2O  -|-  C  =  CO  +  H2,  is  accompanied  by  a  heat  phenome- 
non of  -39-8  T.U.,  which  is  the  difference  of  97-0-2  x  684,  68-4 
being  the  heat  of  combustion  of  Hj  +  O.  In  both  cases  an  equal 
absorption  of  39"8  T.U.  takes  place.  If  the  combustion  of  hydrogen 
in  the  calorimeter  could  take  place  with  formation  of  aqueous 
vapour  only,  it  might  be  concluded,  that  the  combustion  of  the  mole- 
cules CO  and  H2  is  accompanied  by  an  identical  evolution  of  heat, 
and  further,  from  the  above  two  reactions,  the  conclusion  might  be 
drawn,  that  on  combustion  of  1  atom  of  carbon  in  the  gaseous  state 
2  X  68'4  =  137  T.U.  are  evolved.  This  last  conclusion  has  been 
already  arrived  at  by  Rankine,  who  supposed  that  both  states  of  the 
combustion  of  carbon,  viz.,  its  combustion  into  CO  and  the  conversion 
of  the  latter  into  COo,  are  accompanied  by  the  evolution  of  the  same 
quantity  of  heat.  Assuming  this,  we  are  led  to  the  very  probable  con- 
clusion, that  the  formation  of  all  hydrocarbons  is  without  exception 
an  exothermic  reaction  and  not  partly  an  endothermic  one,  as  is 
generally  assumed,  for  example  by  Thomsen  and  Berthelot.  It  is,  e.g., 
very  improbable  that  the  formation  of  acetylene,  the  only  hydrocarbon 
which  is  formed  from  carbon  and  hydrogen  directly,  would  be  accom- 
*  T.U.  stands  for  "large"  or  kilogram-degree  thermal  units. 
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panied  by  an  absorption  of  heat,  equal  to  —61  T.U.,  according  to 
Berthelot,  or  to  —  48  T.U.  according  to  Thoinsen.  Assuming 
that  the  heat  of  combustion  of  1  atom  of  carbon  in  the  hypo- 
thetical gaseous  state,  is  =  137  T.U.,  the  heat  of  formation  of 
acetylene  will  be  +  25  T.U.  (from  Berthelot's  data)  or  +  32  T.U. 
(from  Thomson's  data).  The  author  further  remarks,  that  in  the 
conclusions  with  regard  to  the  heat  of  formation  of  hydrocarbons  from 
hydrogen  and  charcoal  (Thomsen),  or  hydrogen  and  diamond  (Ber- 
thelot), the  evolution  or  absorption  of  heat  which  accompanies  the  re- 
action, and  is  due  to  physical  and  mechanical  processes,  is  not 
accounted  for,  and  that  the  conclusions  refer  to  entirely  illusory  re- 
actions. If  the  direct  formation  from  C  and  H  could  really  take 
place,  the  reaction  would  have  to  be  represented  in  a  manner  totally 
different  from  what  it  is  at  present,  because  all  that  we  know  about 
diamond  or  charcoal  leads  to  the  assumption  that  the  molecule  is  a  very 
complicated  one,  or  that  it  contains  C,,,  n  being  a  large  number.* 
The  author  thinks  that  a  compai-ative  study  of  the  heat  of  combustion 
of  carbon  and  carbon-compounds,  may  lead  to  the  solution  of  the 
question  as  regards  the  complicated  nature  and  the  constitution  of  the 
carbon  molecule  and  not  vice  versa,  as  we  know  about  the  constitution  of 
hydrocarbons  far  more  than  about  tho  molecular  constitution  of  carbon 
itself.  All  we  know  about  the  heat  of  formation  of  hydrocarbons 
from  carbon  and  hydrogen  shows,  that  the  reaction  takes  place  with  only 
a  small  development  or  absorption  of  heat,  which  is  often  less  than 
1  per  cent,  of  the  whole  heat  of  combustion  itself,  whereas  for  the 
heat  of  combustion  of  one  and  the  same  hydrocarbon,  numbers  are 
given  by  different  observers,  showing  differences  of  several  per  cent., 
so  that  all  the  conclusions  with  regard  to  the  constitution  of  hydro- 
carbons which  were  drawn  from  their  heat  of  combustion,  cannot  be 
regarded  as  certain,  even  from  the  experimental  point  of  view.  The 
conclusions  lately  arrived  at  by  Thomsen  on  the  relation  between 
constitution  and  heat  of  formation  are  regarded  by  Mendelejeff  as 
insufficient,  because  Thomsen  starts  from  the  heat  of  formation  of  four 
hydrocarbons  (CH4,C2H4,C2H6  and  CoHj),  and  arrives  at  five  conclusions 
at  least  (namely,  as  regards  the  heat  of  dissociation  of  carbon,  the 
mode  of  linking  between  carbon  and  hydrogen,  and  finally,  the  heat 
of  mutual  combination  of  carbon-atoms  by  means  of  one,  two,  and 
three  "  bonds  of  affinity.")  This  explains  why  the  conclusions  arrived 
at  by  Thomsen  as  to  the  structure  of  benzene,  are  really  in  contradic- 
tion with  his  own  theory.  Mendelejeff  shows  that,  whereas  according 
to  Thomsen's  recent  experiments,  the  heat  of  formation  of  benzene  is 
=:  —  227  T.U.,  Ladenburg's  formula  for  benzene,  with  nine  single 
linkings  between  the  carbon-atoms,  would  require,  according  to 
Thomsen's  theory,  a  number  =  —  14'8o  T.U.  Although  the  experi- 
mental number  ( —  2*27  T.U.)  does  not  agree  with  Thomsen's  theory 
(—  14'85  T.U.),  yet  the  difference  between  the  experimental  number 
and  the  number  calculated  for  Kekule's  formula,  is  still  greater,  as  that 
formula   (for  three  single  and  three  double  linkings)  would  require 

*  Important  reasons  for  such  an  assumption  were  given  by  Mendelejeff  in  1870, 
in  his  most  interesting  paper  (published  in  the  same  Journal  in  1870),  "  On  the 
Law  of  Specific  Heat,  and  the  Composition  of  the  Carbon  Molecule." — B.  B. 
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—  58'56  T.U.  for  the  heat  of  formation  of  benzene.  The  same  can  be 
said  as  regards  the  data  obtained  bj  Thomson  for  dipropargyl.  From 
all  this  Mendelejeff  concludes,  that  our  knowledge  as  regards  the 
relation  between  the  heat  of  combustion  of  hydrocarbons  and  their 
constitution  cannot  be  considered  satisfactory. 

In  the  gaseous  state  alone  can  the  thermal  relations  be  regarded  as 
being  free  from  the  influence  of  the  change  of  the  internal  work,  and  it 
is  therefore  necessary  for  comparison  to  refer  the  thermal  values  to 
the  gaseous  state.  In  order  to  refer  the  heat  of  combustion  of  solids 
or  liquids  to  the  gaseous  state,  it  is  evident  that  the  latent  heat  of 
fusion  and  evaporation  of  the  bodies  in  question,  must  be  added  to  the 
values  found  by  experiment,  and  the  heat  of  evaporation  of  Avater  sub- 
tracted from  them;  for  water  (1  mol.  in  grams)  the  last  value  is 
=  10'7  T.U.  between  15 — 20°  ;  but  the  heat  of  evaporation  of  hydro- 
carbons and  other  combustible  bodies  is  only  very  little  known,  although 
in  the  majority  of  cases  it  lies  between  4 — 10  T.U.  for  the  gram- 
molecule.  It  further  appears  that  in  the  case  of  homologous  bodies 
the  heat  of  evaporation  increases  with  increasing  molecular  weight 
and  boiling  point,  but  in  this  direction  especially  further  investigations 
are  needed.  But  as  the  heats  of  combustion  are  not  yet  quite  exactly 
determined,  and  the  heat  of  evaporation  is  small  compared  with  the 
heat  of  combustion,  MendelejefE  proposes  to  apply  for  the  heat  of 
evaporation  of  bodies  for  which  this  value  cannot  be,  or  has  not  yet 
been  determined  directly,  an  appi*oximate  correction  which  falls 
within  the  limits  of  the  experimental  errors.  For  heptane  the  author 
assumes  the  heat  of  evaporation  to  be  =  7  T.U.  (always  for  1  mol. 
in  grams),  and  for  naphthalene  and  anthracene  he  assumes  the  sum  of 
the  heat  of  fusion  and  evaporation  to  be  =  15  T.U.,  whereas  their 
heat  of  combustion  is  over  lOOO  T.U. 

Another  correction  must  be  introduced  for  the  quantity  of  heat 
which  is  set  free  or  absorbed  when  mechanical  work  is  carried  on,  owing 
to  the  expansion  or  condensation  which  takes  place  when  the  volume 
of  gas  before  and  after  combustion  is  not  the  same.  As  the  volume 
of  every  molecule  is  the  same  in  the  state  of  vaponr,  and  the  molecule 
(2  grams)  of  hydrogen  occupies  a  volume  of  23 '86  litres,  at  the  pres- 
sure of  760  mm.,  and  at  the  temperature  of  19°,  which  is  the  tem- 
perature of  most  of  Thomsen's  experiments,  a  contraction  correspond- 
ing to  this  volume  will  be,  at  the  above  pressure,  equal  to  the  pressure 
of  1033  grams  for  1  square  cm.  or  1033  X  23,860  =  246"5  kilogram- 
meters.     On  dividing  this  value  by  the  mechanical  equivalent  of  heat, 

— ; — ,  the  quantity  of  heat  absorbed  in  the  above  contraction  in  large 

thermal  units,  is  found.  It  is  =  0*57  T.U.  Consequently,  whenever 
a  contraction  corresponding  to  1  mol.  or  to  two  volumes  takes  place, 
0'57  T.U.  must  be  subtracted  from  the  experimental  number  given 
in  large  thermal  units,  or  added  when  a  corresponding  expansion  takes 
place.  In  the  last  column  of  the  tirst  table  below,  numbers  are  given 
for  the  heat  of  combustion  of  a  series  of  hydrocarbons  after  the  ap- 
plication of  a  correction  for  the  contraction  or  expansion,  for  the 
change  from  the  solid  or  liquid  into  the  gaseous  state,  and  for  other 
physical  processes  taking  place  at  the  same  time. 
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From  tlie  first  table  the  values  of  the  second  have  been  calculated, 
the  last  column  of  the  former  being  identical  with  the  first  column  of 
the  latter.  This  table  contains  the  heats  of  formation  of  hydrocarbons 
from  methane,  carbon  monoxide  and  carbon  dioxide,  which  values, 
according  to  MendelejefF,  are  of  more  real  interest  than  the  heats  of 
formation  from  carbon  and  hydrogen,  as  transformations  of  the  above 
kind  really  and  often  occur.  In  all  the  values  corrections  of  the  above 
nature  are  introduced.  If  the  heat  of  combustion  of  a  hydrocarbon 
CjH.ot  bo  T,  its  heat  of  formation  from  methane  will  be: — 

nCH^  -  (2/1  -  m)B.2  =  77'8n  +  56-8tn  +  0-57  -  T, 

from  CO  — 

nCO  +  (n  +  m)(H,  -  »H.O)  =  124'9;i  +  53-8w  +  0-57  -  T, 

and  from  CO2 — 

nCOa  +  (m  +  2n)H,  -  2hH,0  =  114-2n  +  56-8m  +  O'S"  -  T. 


Heat  of 
combustion. 

Heat  of  formation 

'rem 

■ 
CH4. 

CO. 

CO3. 

cir^ 

T.L'. 
192 
342 
491 

1061 
313 
464 
757 

1029 

2317 
299 
415 

1401 
851 
756 

1231 

1738 

T.U. 

-  15 

-  30 

-  61 

-  43 

-  60 

-  83 

-  86 
-163 

-  86 

-  97 
-168 
-213 

-lis 

-125 
-361 

T.U. 

+  47 
+  79 
+  111 
+  268 
+  51 
+  82 
+  152 
+  243 
+  582 
+  8 
+  44 
+  303 
+  69 
+  174 
+  246 
+  295 

T.U. 
+  36 

+  58 

C,H« 

+  79 

+  143 

+  30 

C,H« 

+  50 

+  98 

C,H,. 

+  168 

+  411 

C2H2 

-  13 

+  12 

P^  if 

+  196 

C«H«  (Dip) 

+  5 

CJIr  (Bnz  ) 

+  110 

+  139 

+  145 

B.  B. 

Danger  of  Gas  Explosions.  By  Mallard  (Chem.  Gentr.,  1882, 
268). — A  series  of  experiments  was  made  with  a  view  of  ascertaining 
the  rate  at  which  the  ignition  in  explosive  mixtures  travels.  The 
following  measurements  of  velocity  were  obtained  : — 
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Vol.  of  marsh-gas 

Velocity  of  ignition 

Vol.  of  common  gas 

Velocity  of  ignition 

per  vol.  of  air. 

per  second. 

per  vol.  of  air. 

per  second. 

0  080 

ni. 
OOtl 

0  150 

m. 
0-285 

0  103 

0-325 

0  166 

0-617 

0115 

0-505 

0-180 

0-820 

0  120 

0-550 

0-190 

0-985 

0  127 

0  -524 

0-200 

1010 

0  130 

0-515 

0-210 

0-935 

0134 

0-4^t0 

0  230 

0-740 

0  140 

0-375 

0-300 

0-097 

0  1(51 

0139 

— 

— 

It  is  shown  that  mixtares  containing  less  than  O'll?  gas  per  litre 
of  air  are  no  longer  explosive,  and  cease  to  be  inflammable  per  se.  By 
taking  a  burner  consuming  140  litres  of  gas  per  hour  fitted  to  a  pipe 
6  mm.  in  diameter,  the  gas  will  pass  through  the  pipe  at  a  velocity  of 
1*4  m.  per  second.  At  the  opening  of  the  burner  the  velocity  of  the 
current  is  considerably  more,  probably  10  m. ;  however,  the  rate  at 
which  the  most  explosive  gaseous  mixture  can  travel  is  only  1  m., 
hence  there  cannot  be  any  danger  of  the  flame  travelling  back  into 
the  pipe.  D.  B. 

Formation  of  Alloys  by  Pressure.  By  W.  Spring  (Ber.,  15, 
r>9b — 597). — In  continuation  of  his  former  investigations  (this  Journal, 
40,  498 ;  42,  273)  the  author  concludes  that  matter  assumes  that  con- 
dition which  corresponds  to  the  volume  which  it  is  made  to  occupy.  This 
statement  is  confirmed  by  the  formation  of  alloys  from  their  consti- 
tuent elements  by  the  action  of  great  pressure.  Thus,  a  mixture  of 
filings  of  bismuth,  cadmium,  and  tin  in  the  proportion  necessary  to 
form  Woods'  alloy,  on  being  subjected  to  a  pressure  of  7,600  atmo- 
spheres, gave  a  metallic  block  which  resembled  Woods'  metal  in  all  its 
properties,  such  as  density,  colour,  hardness,  and  brittleness,  and 
melted  under  water  at  70°  (Woods'  metal  melts  at  65°).  Rose's  alloy 
(m.  p.  95°)  was  obtained  in  a  similar  manner  from  lead,  bismuth,  and 
tin.  Ordinary  brass  was  likewise  produced  by  repeatedly  subjecting  a 
mixture  of  zinc  and  copper  filings  to  great  pressure.  The  fact  that 
the  sp.  gr.  of  brass  is  nearly  the  same  as  that  of  both  the  constituent 
metals,  explains  why  the  alloy  is  not  easily  produced  by  pressure,  and 
is  therefore  a  further  confirmation  of  the  author's  theory.  Romna 
has  also  found  that  a  fine  platinum  wire  covered  galvanically  with 
a  coating  of  silver,  after  passing  through  a  wire-drawing  plate, 
is  completely  soluble,  iu  nitric  acid.  This  is  evidently  due  to  the 
two  metals  having  been  alloyed  by  the  pressure  in  passing  through 
the  plate.  T.  C. 

Influence  of  one  Metal  on  the  Surface  of  another  Metal 
placed  at  a  Short  Distance.  By  H.  Pellet  (Compt.  rend.,  94, 
J 247 — 1249). — If  two  metallic  surfaces  are  placed  parallel  to  one 
another  at  a  distance  of  a  few  millimeters  or  tenths  of  a  millimeter, 
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the  properties  of  the  superficial  layer  of  each  surface  undergo  a  slight 
alteration,  due  to  the  proximity  of  the  other  metal,  and  depending  on 
the  nature  of  the  latter.  This  change  is  produced  slowly,  and  at  first 
increases  with  the  time,  but  afterwards  tends  to  a  limit.  It  is  not 
permanent,  for,  if  the  influencing  metal  is  removed,  the  metal  in- 
fluenced gradually  assumes  its  original  condition.  The  amount  of 
change  was  measured  by  comparing  the  difference  of  potential  between 
a  gilded  brass  surface  and  that  of  the  particular  metal  before  and  after 
the  latter  had  been  subjected  to  the  influence  of  a  second  metal.  Of 
the  metals  used  lead  and  iron  produced  the  greatest  effect,  but  the 
change  was  very  distinct  with  copper,  platinum,  and  gold.  Zinc 
appears  to  cause  no  change  in  the  surface  of  copper,  gold,  or  zinc. 
The  phenomenon  is  not  purely  electrical,  but  is  of  a  material  character. 
It  is  probably  similar  to  the  phenomenon  of  Moser's  figures,  and  is 
possibly  related  to  the  fact  that  many  metals  have  a  slight  but  distinct 
odour.  The  influence  of  copper  on  zinc  is  perceptible,  even  when 
their  surfaces  are  10  mm.  apart  It  would  appear  as  if  the  metals 
give  off"  at  the  ordinary  temperature  a  volatile  substance  which  can  be 
deposited  on  other  bodies,  producing  chemical  change.  When  the 
influencing  body  is  removed,  the  volatile  substance  gradually  leaves 
the  influenced  surface,  which  resumes  its  original  condition. 

C.  H.  B. 

Remarks  on  the  Atomic  Weights.  By  A,  Butleroff  (Joum. 
Buss.  Chein.  Soc,  1882,  208 — 212). — Referring  to  Schiitzenberger's 
latest  experiments,  who  pretends  to  have  obtained  in  analysing  certain 
hydrocarbons,  either  a  normal  result  or  a  sum  exceeding  100,  accord- 
ing to  circumstances,  the  author  attempts  to  explain  this  anomaly, 
assuming  that  Schiitzenberger's  experiments  do  not  include  an  error, 
by  one  of  the  following  three  hypotheses : — 

(1.)  The  excess  of  matter  might  be  explained  by  the  conversion  of 
force  (^energy)  into  matter. 

(2.)  The  absolute  quantity  of  matter  remained  unaltered,  but  its 
increase  in  weight  is  due  to  the  circumstance  that  its  attraction  by  the 
earth  has  increased  in  the  meantime.  Both  these  assumptions  are, 
however,  not  very  probable. 

(3.)  The  anomaly  is  due,  not  to  a  change  in  weight,  but  to  a  change  in 
the  chemical  significance  or  value.  The  author  assumes  that  the  atomic 
weight,  that  of  carbon,  for  example,  may  vary  within  narrow  limits,  e.g., 
between  11"8 — 12 ;  and,  in  order  to  settle  this  question,  he  has  under- 
taken some  experiments  especially  to  determine  the  atomic  weight  of 
white  and  red  phosphorus  under  otherwise  equal  circumstances,  and 
further  to  synthesise  mercuric  chloride  from  a  known  weight  of  the 
metal  and  from  chlorine,  either  in  its  usual  state,  or  after  insolation 
by  sunlight,  or  after  the  action  of  electricity,  &c.  By  this  hypo- 
thetical variation  of  the  atomic  weights,  the  author  explains  the  fact 
that  the  atomic  weights  of  elements  are  not  exactly,  but  very  nearly, 
whole  multiples  of  that  of  hydrogen.  This  is  hardly  due  to  mere 
chance,  as  Marignac  remarked  more  than  twenty  years  ago  (1860), 
and  as  Mallet  and  F.  W.  Clarke  have  pointed  out  again  recently,  so 
that  Prout's  hypothesis  is  not  to  be  regarded  as  being  without  real 
foundation.     According   to   Marignac,  the   numerical  data   obtained 


INORGANIC  CHEMISTRY.  023 

by  experiment,  may  only  approach  "  Front's  law,"  as  is  the  case  with 
Boyle's  law,  and  the  author  asks  whether  Front's  hypothesis  might 
not,  like  Boyle's  law  nnder  certain  circumstances,  be  rigidly  accurate. 
As  there  is  no  reason  apriori  to  assume  a  constancy  of  atomic  weights, 
the  atomic  weight  would  represent  for  the  chemist  a  quantity  of 
matter  which  is  a  carrier  of  a  known  quantity  of  chemical  energy 
varying  within  narroio  limits.  The  author  has  no  reason  to  regard  the 
above  suppositions  as  entirely  impossible,  and  will  therefore  proceed 
in  his  experiments.  B.  B. 
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Liquefaction  of  Ozone.  By  F.  Hautefeuille  and  J.  Chappuis 
(Gompt.  rend.,  94,  1249 — 1251). —The  authors  have  made  further  ex- 
periments on  the  liquefaction  of  ozone  with  the  aid  of  the  apparatus 
used  by  Cailletet  for  the  liquefaction  of  ethylene,  and  have  obtained 
a  deep  indigo-blue  liquid  which  can  be  preserved  more  than  thirty 
minutes  under  a  pressure  of  75  atmos.  and  evaporates  somewhat 
slowly  at  ordinary  pressures.  A  mixture  of  oxygen  and  ozone  was 
compressed  at  125  atmospheres  in  the  pressure  tube  of  Caillet^t's 
apparatus,  the  capillary  tube  being  curbed  and  the  lower  end  cooled 
by  a  jet  of  liquid  ethylene.  If  the  mixture  used  does  not  contain  more 
than  10  per  cent,  of  ozone  by  weight,  the  gas  under  125  atmos. 
pressure  is  not  sensibly  coloured  in  the  main  part  of  the  tube,  but  the 
blue  colour  is  very  distinct  in  the  cooled  part  of  the  capillary  tube. 
Whether  this  coloration  is  due  to  a  liquid  mixture  of  ozone  and 
oxygen,  or  to  a  thin  film  of  liquid  ozone  alone,  could  not  be  definitely 
decided.  Sudden  release  of  pressure  produces  no  cloudiness.  The 
tube,  however,  instantly  becomes  colourless,  whilst  a  drop  of  a  deep 
indigo-blue  liquid  (ozone)  remains  in  the  end  of  the  capillary  tube, 
and  evaporates  very  slowly.  That  the  ozone  is  almost  entirely  lique- 
fied is  shown  by  the  fact  that  on  again  compressing  the  gas  to  150 
atmos.  no  further  coloration  is  produced.  Although  the  ozone 
evaporates  slowly  it  dilTuses  somewhat  rapidly.  The  gas  above  the 
almost  black  liquid  is  quite  colourless,  and  it  is  only  just  when  the  last 
traces  of  the  liquid  disappear  that  the  gas  is  seen  to  have  a  blue 
colour.  C.  H.  B. 

Chlorination  of  Sea-Water.  By  B.  de  la  Grye  {Ann.  Chim.  Phijs. 
[5],  25,  433 — 477). — This  paper  contains  the  results  of  an  elaborate 
series  of  determinations  of  the  amount  of  chlorine  in  sea-water  made 
during  a  voyage  round  the  world,  1874 — 1875  (expedition  to  Camp- 
bell Island).  The  chlorine  was  determined  volumetrically  by  silver 
nitrate  with  potassium  chromate  as  indicator,  and  tables  are  given 
showing  the  rates  of  expansion  of  the  pipettes  and  standard  solutions 
employed.     Extensive  tables  are  given  showing  the  quantity  of  chlo- 


924  ABSTRACTS  OF  CHEMICAL  PAPERS. 

rine  per  litre  of  sea- water  at  different  points  in  the  Mediterranean, 
Suez  Canal,  Red  Sea,  Indian  Ocean,  Pacific,  and  Atlantic.  The  average 
amount  is  about  20  grams  per  litre,  but  this  varies  considerably  in 
different  localities,  and  is  materially  affected  by  the  distance  from  the 
shore,  especially  if  the  land  is  vratered  by  large  rivers.  The  minimum, 
17'5  grams  per  litre,  vras  found  to  the  north  of  Batavia  ;  here  the  sea 
was  quite  muddy  from  the  solid  matter  washed  from  the  surrounding 
islands  by  the  rivers,  which  were  then  in  flood  owing  to  the  heavy 
rains.  The  maximum  in  the  sea  (omitting  the  Suez  Canal)  was  22'36 
grams  per  litre,  found  in  the  Red  Sea  30  miles  S.S.E.  of  Jubbal.  In 
some  parts  of  the  Mediterranean  the  chlorine  is  as  high,  as  22  grams 
per  litre,  and  increases  distinctly  from  west  to  east.  Approaching 
Egypt,  however,  the  influence  of  the  fresh  water  of  the  Nile  is  per- 
ceptible before  the  land  is  visible.  The  amount  of  chlorine  diminishes 
rapidly  by  0'8  gi'am  per  litre,  while  the  thermometer  and  densimeter 
show  no  variation.  At  Port  Said  the  amount  is  still  lower.  In  the 
north  part  of  the  Suez  Canal  the  influence  of  the  fresh  water  from 
the  Nile  and  other  sources  is  very  marked.  The  quantity  of  chlorine 
begins,  however,  to  increase  at  the  second  station,  and  increases  slowly 
up  to  El  Kantara,  then  rapidly  as  the  Bitter  Lakes  are  approached. 
At  the  latter  point  the  amount  of  chlorine  is  as  high  as  37"2 — 37'47 
grams  per  litre.  This  number  differs  from  that  found  by  Darand- 
Claye  in  1872,  the  difference  being  due  to  the  gradual  solution  of  the 
banks  of  salt  which  form  the  bottom  of  these  lakes,  and  to  the 
entrance  of  sea- water  during  high  tides.  The  determinations  quoted 
were  made  just  two  hours  after  high  water.  In  the  Red  Sea  the 
amount  of  chlorine  diminishes  from  north  to  south.  At  first  it  is  a 
little  higher  than  in  the  Mediterranean,  but  rapidly  falls  below  owing 
to  the  influence  of  the  heavy  rains  M'hich  accompany  the  monsoons. 
Determinations  made  in  the  Pacific  confirm  the  law  that  the  salinity 
of  sea-water  is  higher  under  the  tropics  than  under  the  equator  and 
beyond  the  tropics.  Apparently  it  is  higher  under  the  south  tropic 
than  under  the  north,  but  this  is  yjossibly  dependent  on  the  season. 

The  author  has  determined  the  rate  of  expansion  between  0°  and 
30°  of  sea- water  containing  amounts  of  chlorine  varying  from  0  to  34 
grams  per  litre,  and  a  table  is  given  containing  his  results.  The  direct 
determination  of  the  density  of  sea- water  on  board  ship  is  a  matter  of 
considerable  difficulty,  and  is  affected  by  several  sources  of  error.  It 
may  with  advantage  be  replaced  by  a  determination  of  the  amount  of 
chlorine.  Comparison  of  the  density  determined  by  the  densimeter 
with  that  deduced  from  the  quantity  of  chlorine  present  leads  to  the 
following  empirical  rule  for  calculating  the  density  from  the  amount 
of  chlorine  found  when  the  latter  does  not  much  exceed  22  grams  per 
litre  : — Multiply  the  amount  of  chlorine  in  grams  per  litre  hi/  16,  add  the 
product,  regarded  as  decimals  of  the  fourth  order,  to  0'9944!,  and  the 
result  will  be  the  densitij  required.  The  numbers  calculated  in  this  way 
agree  very  closely  with  those  obtained  by  actual  determination.  The 
author  considers  that  the  determination  of  the  amount  of  chlorine 
may  with  advantage  be  applied  to  the  investigation  of  currents,  deter- 
mination of  the  distance  from  the  shore  at  which  the  effect  of  large 
rivers  such  as  the  Amazon  is  perceptible,  and  similar  problems.     He 
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also  discusses  the  effect  npon  the  sea  level  of  variations  in  density  due 
to  variations  in  the  amount  of  chlorine.  C.  H.  B. 

Formation  of  Hypochlorites  and  Chlorates  from  Chlorides 
by  the  Action  of  the  Electric  Current.  By  A.  Lidoff  and  \N'. 
TiCHOMiROFF  {Jour.  Rims.  Chcm.  Soc,  1882,  212 — 219). — The  decomposi- 
tion of  solutions  of  halogen  salts  of  alkali-metals  under  the  influence 
of  the  voltaic  current  has  been  studied  since  1851  by  Watt,  who  pro- 
posed to  prepare  chlorine  and  hydrog;en  by  the  electrolysis  of  a  solu- 
tion of  potassium  chloride  acidulated  by  sulphuric  acid.  In  order  to 
accelerate  the  reaction,  different  salts  were  added  by  Dixon  in  1862. 
In  1872  Fitzgerald  and  Molloy  used  for  the  same  purpose  carbon 
electrodes,  which  were  previously  dipped  into  paraffin.  In  1879 
Gluchoff  and  Waschtschuk  applied  the  chlorine  evolved  in  this  pro- 
cess for  the  formation  of  a  gas  battery  which  would  strengthen  the  action 
of  the  main  current.  The  last  experiments  in  this  direction  were  made 
by  Kozloffsky  and  Lazareff  in  1880  and  1881.  In  all  the  above  experi- 
ments the  alkaline  residue  was  worked  up  for  soda  crystals  or  sodium 
hydrate,  the  chlorine  for  bleaching  powder  or  alkaline  hypochlorite. 

The  authors  investigated  the  action  of  the  silent  discharge  or  of  the 
voltaic  current  between  carbon  electrodes,  generated  by  a  Giumme 
engine,  upon  solutions  of  the  chlorides  of  sodium,  potassium,  and 
calcium.  As  the  chlorine  evolved  in  this  process  is  extremely  active, 
it  was  improbable  that  it  would  escape  in  large  quantities  from  the 
liquid.  The  ordinary  voltaic  current  was  replaced  by  the  silent  dis- 
charge as  soon  as  the  liquid  began  to  get  warmer.  The  evolution  of 
chlorine,  which  was  somewhat  energetic  in  the  beginning  of  the  expe- 
riment, ceased  almost  entirely  after  a  short  time.  On  using  sodium 
or  potassium  chloride,  the  liquid  contained,  besides  chlorine,  salts  of 
hypochlorous  acid,  as  was  proved  by  many  reactions,  and  of  chloric 
acid,  which  was  detected  alter  the  complete  destruction  of  the  hypo- 
chlorite by  boiling  or  addition  of  ammonia,  which  according  to  Kolb, 
destroys  hypochlorites  on  application  of  a  moderate  heat.  Some  of  the 
potassium  chlorate  thus  formed  could  even  be  separated  in  crystals. 

The  formation  of  bleaching  liquor  from  a  solution  of  calcium  chlo- 
ride went  on  much  more  slowly  than  in  the  case  of  chlorides  of  alkali 
metals,  partly  owing  to  the  greater  resistance  in  the  interior  of  the 
liquid.  The  best  yield  is  obtained  from  a  neutral  solution  at  a  tem- 
perature of  60° ;  from  an  acid  solution  much  free  chlorine  was 
evolved. 

In  order  to  study  the  further  effect  of  the  current  on  hypochlorites, 
which  are  formed  in  the  above  reaction,  two  litres  of  a  solution  of 
bleaching  powder  containing  8"25  grams  of  available  chlorine  in  100  c.c. 
were  electrolysed.  After  two  hours  this  amount  diminished  to  8"07 
grams,  and  after  two  hours  more  to  7'7^  grams,  so  that  the  total  per- 
centage loss  of  the  amount  of  active  chlorine  was  6"06.  The  destruc- 
tive action  of  the  current  on  hypochlorites  is  therefore  but  very 
small.  Though  a  rapid  evolution  of  gas  had  taken  place  during  the 
above  experiments  (about  6  litres  were  collected)  the  quantity  of 
chlorine  contained  in  them,  or  in  the  wash- water,  was  very  small,  not 
exceeding  a  few  milligrams. 
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The  autliors  explain  the  formation  of  hypochlorites  in  the  above 
crises  by  the  action  of  nascent  chlorine  on  the  alkalis,  which  are 
formed  from  the  metals  separated  at  first,  by  their  immediate  contact 
■with  water.  T^hey  further  assume  that  the  chlorates  are  formed  from 
the  hypochlorites  by  the  action  of  heat  thus :  3MC10  =  MCIO3 
+  2MC1. 

The  best  results  were  obtained  with  a  cold  saturated  solution  of 
eodium  chloride,  then  comes  potassium  chloride,  whilst  calcium  chlo- 
ride gives  the  smallest  yield.  The  carbon  electrodes  were  very  soon 
disintegrated. 

The  authors  hope  that  they  may  succeed  in  utilising  the  chlorine 
which  becomes  valueless,  in  the  form  of  calcium  chloride,  in  Solvay's 
soda  process,  by  converting  it  into  its  oxygen  compounds.  For  this 
purpose  they  are  at  present  engaged  in  more  completely  investigating 
the  nature  of  the  decomposition.  B.  B. 

Existence  of  Nitrous  Anhydride  in  the  State  of  Vapour. 
By  G.  Lunge  (Ber.,  15,  495 — 496). — Nitrous  anhydride  when  passed 
into  a  solution  of  aniline  and  benzene  behaves  like  a  mixture  of  nitric 
oxide  and  nitric  peroxide,  diazobenzene  nitrate  being  produced,  and 
nitric  oxide  evolved. 

It  is  not  possible  to  distinguish  by  analysis  between  a  mixture  of 
NO  and  N204,  and  N2O3.  But  the  author  has  shown  experimentally 
that  N2O3  exists  in  the  gases  which  escape  from  the  sulphuric  acid 
chambers  ;  if  it  was  a  mixture  of  NO  and  N2O4,  this  could  not  possibly 
be  the  case,  for  this  mixture  would  be  completely  converted  into  N0O4 
by  the  excess  of  oxygen  present  in  the  chamber.  The  author  is  there- 
fore satisfied  that  N2O3  can  exist  as  a  vapour.  D.  A.  L. 

Basicity  of  Hyponitrous  Acid.  By  W.  Zorn  (Ber.,  15,  1007 — 
1011). — The  author  has  described  a  compound  obtained  by  the  action 
of  ethyl  iodide  on  silver  hyponitrite,  whose  vapour-density  and 
chemical  relation  pointed  to  the  formula  EtO.N  '.  N.OEt. 

It  would  then  appear  that  hyponitrous  acid  is  a  bibasic  acid  of 
composition  HO.N '.  N.OH  ;  and  in  order  to  examine  this  view,  the 
author  has  studied  the  action  of  potash  on  Frankland's  dinitro- 
ethylic  acid,  which  might  be  an  acid  alkyl  salt  of  hyponitrous  acid, 
EtO.N  '.  N.OH.  But  experiment  showed  that  dinitroethylic  acid  on 
saponification  does  not  yield  a  hyponitrite,  and  is  therefore  not  a  deri- 
vative of  the  acid.  The  author,  however,  succeeded  in  obtaining  in 
solution  a  hydrogen  barium  hyponitrite,  by  suspending  the  normal 
barium  salt  and  adding  sulphuric  acid,  and  found  that  the  reaction  of 
the  solution  remained  neutral  so  long  as  not  more  than  1  equivalent 
of  sulphuric  acid  was  added  to  2  equivalents  of  the  barium  salt.  As 
the  hydrogen  salt,  like  other  hyponitrites,  was  readily  decomposed,  it 
could  not  be  obtained  in  a  fit  state  for  analysis,  although  crystals  of 
the  salt  were  separated  from  the  solution,  but  the  ratio  Ba :  NO  was 
found  to  be  4  :  1,  and  therefore  the  salt  has  the  constitution 

OH.N  :  NOBa.ON !  N.OH, 

and  hyponitrous  acid  is  thus  a  bibasic  acid.  Y.  H.  V. 
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Pemitric  Acid.  By  P.  Hadtefeuille  and  J.  Chappuis  (Compt. 
rc/i(Z.,  94,  130G — 1310). —On  cooling  a  mixture  of  oxygen,  nitrogen, 
and  ozone  charged  with  vapours  of  pernitric  acid  to  — 23 \  a  small 
quantity  of  a  highly  volatile  crystalline  powder  is  condensed,  but 
could  not  be  isolated.  In  order  to  determine  the  composition  of  per- 
nitric acid,  it  was  absorbed  in  strong  sulphuric  acid  immediately  after 
electrification  of  a  mixture  of  oxygen  and  nitrogen  in  known  propor- 
tions, and  the  composition  of  the  residual  gas  was  determined. 

The  authors  also  measured  the  contraction  when  the  ozone  and  per- 
nitric acid  had  acquired  their  maximum  tension,  and  then  determined 
the  volume  of  combined  nitrogen.  Both  methods  show  that  the 
])3rnitric  acid  has  the  composition  NO3.  The  authors  have  analysed  a 
volatile  crystalline  sub.stance  containing  the  elements  of  pernitric  acid 
and  perchloric  anhydride,  and  will  shortly  publish  their  results 

C.  H.  B 

Behaviour  of  Sulphuric  Monochloride  with  certain  Elements. 
By  K.  Heumann  and  P.  Koehlin  (Ber.,  15,  416 — 420). — Sulphuric 
monochloride  is  without  action  on  sulphur  in  the  cold,  but  on  warm- 
ing, a  brisk  reaction  takes  place,  sulphurous  anhydride  and  hydrochloric 
acid  being  given  off,  whilst  sulphur  dichloride,  S2Cli,  passes  over 
(b.  p.  138").  On  warming  sulphuric  monochloride  and  phosphorus, 
violent  reaction  sets  in  attended  with  evolution  of  the  same  gas  as  with, 
sulphur,  but  the  experiment  ends  with  the  explosion  of  the  apparatus. 
With  amorphous  phosphorus  the  action  is  quieter ;  the  products  are 
phosphorus  oxychloride  (b.  p.  110°),  and  phosphoric  acid.  With 
finely  powdered  arsenic  the  monochloride  reacts,  with  evolution  of  sul- 
])liurous  anhydride,  whilst  arsenic  trichloride  distils  off  and  ansenious 
anhydride  remains  behind.  The  reaction  appears  to  depend  on  the 
breaking  up  of  the  chlorosulphuric  acid  thus  :  2S0..(0H)C1  =  2C1  -f 
SO2  +  SO4H0.  Antimony  behaves  in  a  similar  manner.  Tin  acts  in 
the  cold  with  production  of  tetrachloride  in  theoretical  quantity, 
jiccording  to  the  equation:  4S02(0H)C1  +  Sn  =  SnCU  +  2SO2  + 
2SO4H2. 

This  large  yield  is  explained  from  the  fact  that  tin  tetrachloride  is 
not  so  easily  attacked  by  sulphuric  acid  as  the  chlorides  of  antimony 
and  arsenic  are.  Tin  tetrachloride  is  also  produced  when  a  stream  of 
hydrochloric  acid  gas  is  passed  into  a  solution  of  tin  in  fuming  sul- 
phuric acid.  When  sulphuric  monochloride  is  heated  with  charcoal, 
it  is  decomposed,  with  evolution  of  sulphurous  anhydride,  hydrochloric 
acid,  carbonic  oxide,  and  carbonic  anhydride.  The  monochloride  there- 
fore acts  as  a  chlorinating  agent  with  sulphur,  arsenic,  antimony,  and 
tin.  D.  A.  L. 

Action  of  Potash  on  Lead  Oxide.  By  A.  Ditte  (Compt.  rend., 
94,  1310 — 1313). — When  potash  solution  is  added  with  continual 
jigitation  to  lead  hydrate,  PbH..O>,  suspended  in  water  at  25°,  the 
SI  mount  of  lead  oxide  dissolved  increases  with  the  quantity  of  alkali 
added  until  the  latter  amounts  to  300  grams  per  1000  grams  of  water. 
At  this  point  the  amount  of  lead  oxide  dissolved  decreases  slightly, 
but  afterwards  increases  as  more  alkali  is  added,  and  at  the  same  time 
the   amorphous   hydrate   is  converted   into   transparent  microscopic 
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crystals.  When  the  quantity  of  potash  added  reaches  400  grams  per 
1000  grams  of  water,  the  amount  of  lead  oxide  dissolved  again  sud. 
denly  diminishes,  but  afterwards  increases  as  more  and  more  potasli 
is  added.  The  hydrate,  PbH202,  dissolves  at  first  in  the  dilute 
potash  solution,  but  as  the  concentration  of  the  latter  increases,  it  is 
converted  into  the  hydrate  3PbO,H30,  and  this  in  its  turn  is  converted 
into  the  anhydrous  oxide  when  the  concentration  of  the  potash  passes 
a  certain  point.  The  same  changes  take  place  at  all  temperatures, 
bat  more  readily  the  higher  the  temperature.  The  hydrate,  3PbO,H30, 
separates  out  in  the  form  of  transparent,  white^flattened  hexagonal 
prisms  (sp.  gr.  at  0°  =  7'592),  when  a  solution  of  potash  containing 
100 — 300  grams  per  1000  grams  of  water  is  saturated  with  lead 
hydrate  at  a  temperature  insufficient  for  its  decomposition,  and  allowed 
to  cool. 

The  anhydrous  oxide  is  obtained  in  several  different  forms  depend- 
ing on  the  temperature  and  the  degree  of  concentration  of  the  potash 
solution.  When  the  hydrate  is  heated  with  a  solution  of  about  130 
grams  of  potash  in  1000  grams  of  water,  the  oxide  is  obtained  in 
small  plates,  with  a  greenish-yellow  tinge;  sp.  gr.  at  0°  =  9'1690. 
With  230  grams  potash  in  1000  grams  water,  the  oxide  forms  brilliant 
sulphur-yellow  crystals ;  sp.  gr.  at  0°  =  9-2089.  With  300  grams 
potash  in  1000  grams  water,  the  oxide  separates  out  on  cooling  in 
small,  compact,  heavy  brownish-yellow  needles ;  sp.  gr.  at  0°  =  9"8835. 
If  potash  is  added  gradually  to  lead  hydrate  suspended  in  water  at 
20°  until  it  amounts  to  400  grams  per  1000  grams  of  water,  the  anhy- 
drous lead  oxide  separates  out  after  several  days  in  the  form  of  a  hard 
compact  greyish-green  crust,  composed  of  large  brilliant  laminae ; 
sp.  gr.  at  0°  =  9'5605.  When  a  hot  solution  of  185  grams  potash  in 
1000  grams  water  is  saturated  with  lead  oxide,  the  latter  separates 
out  on  cooling  in  long  dark  green,  almost  black  needles  ;  sp.  gr.  at  0" 
=  94223. 

All  these  different  varieties  of  the  oxide  are  formed  of  small  thin 
transparent  crystals,  the  colour  varying  with  the  thickness  of  the 
plates,  which  are  rhombic,  the  ratio  of  the  diagonals  being  about  1  '.  3. 
All  the  crystals  become  red  when  heated,  and  sulphur-yellow  on  cool- 
ing ;  their  sp.  gr.  increases  the  more  they  are  heated. 

When  lead  hydrate  is  boiled  with  a  saturated  solution  of  potash,  it  is 
converted  into  deep  rose  coloured  plates,  which  are  also  formed  under 
certain  other  circumstances.  These  crystals  are  either  thin  square 
tables  or  combinations  of  the  cube  with  the  octohedron  ;  sp.  gr.  at  0° 
=  9'3757.     They  become  yellow  on  cooling  after  being  heated. 

It  is  evident  that  anhydrous  lead  oxide,  PbO,  exists  in  two  distinct 
crystalline  forms,  i.e.,  in  distinct  isomeric  modifications  similar  to 
those  which  Berthelot  has  observed  in  the  case  of  haloid  silver  salts 
and  some  other  compounds.  C.  H.  B. 

Action  of  Insoluble  Metallic  Sulphides  on  Acid  Solutions  of 
Nickel  Sulphate  in  Presence  of  Hydrogen  Sulphide.     By  H. 

Badbigny  {Gompt.  rend.,  94,  1251 — 1253). — If  the  continued  forma- 
tion of  nickel  sulphide  in  a  solution  of  the  sulphate  containing  hydro- 
gen sulphide  is  a  function  of  the  relation  between  the  weights  of  the 
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acid  and  metal  present,  it  follows  that  if  at  any  time  the  sulphide 
already  formed  by  the  action  of  hydrogen  sulphide  on  a  neutral  solu- 
tion of  the  sulphate,  is  removed,  precipitation  will  cease.  On  the 
other  hand,  if  nickel  sulphide  is  added  to  an  acid  solution  of  the  sul- 
phate in  such  quantity  that  the  free  acid  and  the  metal  added  in  the 
form  of  sulphide  are  in  the  proportions  necessary  to  form  neutral  or 
very  slightly  acid  sulphate,  then  precipitation  of  the  sulphide  by 
hydrogen  sulphide  will  go  on  progressively.  The  author  finds  that 
both  these  reactions  actually  take  place.  In  the  second  case  the  con- 
dition of  the  sul|»hide  added  is  of  importance;  the  compact  crystalline 
form  produces  little  or  no  effect.  The  nickel  sulphide,  however,  acts 
chemically,  and  not  simply  by  its  presence.  The  author  intends  to 
show  in  a  subsequent  paper  that  a  sulphydrate  of  nickel  salphide  is 
formed :  copper  sulphide  produces  the  same  effect,  but  zinc  sulphide 
exerts  no  similar  influence. 

It  folio vvs  that  hydrogen  sulphide  will  not  precipitate  nickel  with 
zinc  in  a  neutral  solution  of  their  sulphates  unless  the  zinc  is  present 
iu  quantity  little  inferior  to  that  of  the  nickel.  In  all  cases  precipi- 
tation can  bo  prevented  by  the  addition  of  a  small  quantity  of  free 
acid.  With  mixtures  of  the  sulphates  of  copper  and  nickel  in  any 
proportion,  some  of  the  nickel  will  be  precipitated  from  a  neutral 
solution,  and  precipitation  can  only  be  prevented  by  the  addition  of 
a  considerable  quantity  of  free  acid.  In  this  case  also  it  is  necessary 
to  filter  and  wash  as  rapidly  as  possible  in  order  to  prevent  the  copper 
sulphide  acting  on  the  nickel.  C.  H.  B. 

Reactions  of  Mercuric  Chloride.  By  H.  Debrat  (Compt.rend., 
94,  1222 — 1224). — Mercuric  chloride,  as  is  well  known,  is  reduced  to 
mercurous  chloride  by  sulphurous  acid,  especially  on  heating.  If, 
however,  sodium  chloride  is  present  in  quantity  about  twenty-five 
times  as  great  as  the  mercuric  chloride,  no  reduction  takes  place  even 
on  boiling  the  liquid.  This  cannot  be  explained  by  the  assumption 
that  the  double  sodio-mercuric  chloride  is  unattacked  by  sulphurous 
acid  :  for  Berthelot  has  shown  that  the  formation  of  the  double  chloride 
is  accompanied  by  a  development  of  heat  less  than  1  cal.,  whereas  the 
reduction  of  mercuric  chloride  by  sulphurous  acid  develops  +  14" 7 
cals.  If  the  mixture  of  sulphurous  acid  and  chlorides  is  heated  in  a 
sealed  tube  at  120^^,  a  crystalline  precipitate  of  mercurous  chloride  is 
slowly  formed.  That  no  reduction  takes  place  when  the  liquid  is 
boiled  under  ordinary  pressure  is  proved  by  the  fact  that  the  addition 
of  potash,  after  expulsion  of  the  sulphurous  anhydride,  produces  a 
yellow  precipitate  of  mercuric  oxide,  without  any  trace  of  mercurous 
oxide. 

When  potash  or  soda  is  added  in  excess  to  a  solution  of  mercuric 
chloride  mixed  with  a  large  quantity  of  sodium  chloride,  no  oxy- 
chlorides  are  formed,  and  there  is  no  immediate  precipitate,  but  after 
a  short  time  mercuric  oxide  is  deposited  in  a  crystalline  form.  The 
crystals  are  ti-ansparent  and  are  denser  than  the  ordinary  precipitated 
oxide.  If  precipitated  in  the  cold,  they  are  yellow,  bat  if  precipitated 
from  a  boiling  solution  they  have  a  red  colour  similar  to  that  of  the 
oxide  prepared  by  igniting  the  nitrate.     The  red  precipitated  oxide  is 
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not  attacked  by  dry  chloriue ;  the  yellow  crystalline  variety  is 
attacked,  but  very  much  more  slowly  than  the  amorphous  yellow 
variety.  C.  H.  B. 

Tungsten-bronzes.  By  J.  Philip?  (Ber.,  15,  499 — 510). — These 
bronzes  decompose  ammoniacal  silver  solution  with  precipitation  of 
silver  and  formation  of  sodium  tungstate.  The  quantity  of  silver 
precipitated  is  always  proportional  to  the  amount  of  oxygen  neces- 
sary for  the  complete  oxidation  of  the  compound.  This  fact  is  utilised 
for  a  method  of  analysis.  The  finely  powdered  bronze  is  boiled 
with  a  large  excess  of  ammoniacal  silver  solution,  and  the  preci- 
pitated silver  is  ignited  and  weighed ;  it,  however,  always  contains 
tungstic  acid,  which  is  left  as  a  residue  on  treating  the  silver  with 
nitric  acid  and  weighing ;  the  quantity  can  be  reduced  to  a  minimum 
by  treating  the  precipitated  silver  with  ammonia,  and  filtering  hot. 
The  tungsten  and  sodium  are  estimated  in  the  filtrate  from  the 
silver.  After  the  greater  part  of  the  ammonia  is  driven  off  by  evapora- 
tion, nitric  acid  is  added  to  the  solution,  the  whole  boiled,  the  precipi- 
tated tungstic  acid  collected  and  weighed.  The  sodium  is  weighed  as 
chloride. 

The  author  frequently  uses  this  process;  but  recommends  Wohler's 
process,  in  which  the  bronze  is  fused  with  sulphur,  and  the  resulting 
mass  decomposed  with  aqua  regia,  when  there  is  sufficient  material  to 
make  the  sodium  and  tungstic  determinations  in  separate  portions. 

By  means  of  Wright's  process,  which  consists  in  adding  metallic 
tin  to  fused  sodium  tungstate,  the  author  has  prepared  four  kinds  of 
tungsten  bronze.  When  30  grams  tinfoil  are  added  to  60  to  80 
grams  of  a  mixture  (containing  2NaO,3W03)  heated  to  fusion,  and 
the  whole  mass  is  kept  at  that  point  for  an  hour  or  two,  two  yellow 
hronzes  are  obtained.  The  one  forms  yellow  cubes,  NasWeOis,  easily 
separated  by  heating  with  water,  the  other  red-yellow  crystals, 
Na^WsOis,  and  can  only  be  purified  by  successive  boiling  with 
hydrochloric  acid  and  dilute  soda.  The  fine  powder  of  these 
bronzes  is  of  a  pale  brown  colour,  and  when  stirred  up  in  water 
makes  the  liquid  of  a  beautiful  blue  colour  by  transmitted  light. 
When  100  parts  of  a  mixture  of  NaaWOi  +  WO3,  are  mixed  under 
similar  conditions  with  30  parts  tinfoil,  and  kept  at  fusion  for 
three  hours,  both  varieties  are  produced,  the  yellow  in  excess.  When 
a  mixture  either  of  2Na30  +  5WO3  or  'iNa^O  +  6WO3  is  fused  with 
tin,  a  red  bronze,  Na^WsOg  (the  formula  given  by  Malaguti  to  the 
yellow  bronze),  is  obtained.  In  powder  this  is  red  and  imparts  to 
water,  when  suspended  in  that  liquid,  a  green  colour  by  transmitted 
light.  The  fusion  of  tin  with  the  mixture  NaO  +  3WO3,  gives  rise 
to  a  hlue  bronze,  NazWjOis.  Identical  bronzes  are  obtained  by  the 
electrolysis  of  these  mixtures,  or  by  reduction  with  hydrogen.  Fusion 
in  a  stream  of  hydrogen  is  especially  favourable  to  the  preparation 
of  the  yellow  and  red  bronzes.  Temperature  plays  an  important  part 
in  this  reaction :  for  if  a  very  acid  sodium  tungstate  is  heated  in  a 
current  of  hydrogen  and  the  temperature  gradually  increased,  the  salt 
first  turns  blue,  then  red,  then  yellow,  and  finally,  at  a  higher  tem- 
perature, black,  owing  to  the  separation  of  metallic  tungsten.     That 
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these  bronzes  differ  from  one  another  only  by  having  more  or  less 
WO3  is  evident  from  the  fact  that  they  are  convertible.  If  the  finely 
powdered  blue  or  red  bronze  is  fused  with  normal  sodium  tungstate, 
air  being  excluded,  the  yellow  bronze  is  produced ;  if  on  the  other 
hand,  the  yellow  or  red  bronze  be  fused  with  excess  of  acid  sodium 
tungstate,  air  being  excluded,  the  blue  bronze  will  be  formed.  For 
analysis  of  the  blue  bronze  it  is  necessary  to  heat  it  at  120°  in  sealed 
tubes  with  the  ammoniacal  silver  solution,  in  order  to  ensure  complete 
decomposition.  D.  A.  L. 


Mineralogical   Chemistry. 


Composition  of  Coal.  By  0.  Helm  (Arch.  Pharm.  [.3],  20, 
37 — 3i>)- — 111  a  former  communication  on  the  amount  of  sulphur  iu 
asphalt  (Arch.  Fharm.,  213,  507)  the  author  expressed  the  opinion 
that  the  sulphur  existed  therein  in  a  state  of  organic  combination,  as 
well  as  in  the  forms  of  sulphide  and  sulphate.  He  has  employed 
various  methods  requiring  the  use  of  solvents  for  the  removal  of  such 
organically  combined  sulphur,  but  with  no  result;  he  was  therefore 
obliged  to  determine  it  after  estimating  that  quantity  required  to 
combine  with  the  iron  present  and  the  amount  present  as  sulphate*. 
The  samples  anal3sed  were  Newcastle  and  Leverson's  Wallsend ;  in 
the  first  was  found  0"232  per  cent.  FeSj,  0*105  of  sulphuric  acid,  and 
0372  per  cent.  S  organically  combined ;  in  the  Wallsend  organically 
combined  sulphur  was  present  to  the  amount  of  O'llS  per  cent.,  and 
0*102  per  cent.  FeSj,  with  0"033  per  cent,  sulphuric  acid  was  found. 

E.  W.  P. 

Analyses  of  Nephrites  from  Pile  Dwellings.  By  K.  Seubert 
and  G.  Link  {Ber.,  15,  219 — 221). — These  samples,  consisting  of  stone 
axes,  were  found  in  pile  dwellings  at  Maurach  on  the  Lake  of  Con- 
stance. Only  the  analytical  results  are  communicated  in  this 
paper : — 

I.  Nephrite  from  pile  dwelling.     Colour,  leek-green.     Dried  at 

120°. 
II.  Black-green  variety  of  nephrite.     Air  dried. 

III.  Leather-brown  variety  of  nephrite.     Had  apparently  been  sub- 

mitted to  the  action  of  fire.     Dried  at  12u°. 

IV.  Effloresced  green  nephrite.     Air  dried. 

V.  Probably  completely  effloresced  nephrite.  The  surface  white 
and  dusty,  the  interior  was  also  much  altered  and  in  parts 
friable.     Dried  at  120°. 
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I. 

II. 

III. 

IV. 

V. 

SiOa   

57-57 

4-71 

0  95 

12-62 

22-25 

0-46 

1-21 

59-94 
9-10 

12-26 

21-20 

0-50 

2-42 

57-30 

1-82 

3-32 

12  4.> 

23-44 

0-16 

113 

56-82 
3-38 
5-45 

12-48 

20-41 
Oil 

trace 
1-31 

55-49 

FeO    

4-27 

VeoO, 

0-96 

CaO    

13-89 

MeO ' 

21-71 

Alkalis 

CO, 

0-62 
0-98 

11,0  

1-87 

99-77 

100-82 

99-62 

100-46 

99-79 

Ratio  SiOa  :  RO 

1:0-972 

1  :  1  112 

1  :  0  -988 

1  :  0  984 

1  :  0-972 

In  all  cases  the  quantities  of  potassium  and  aluminium  present 
•were  too  small  for  estimation.  An  organic  nitrogenous  substance  was 
present  in  all  samples.  A.  J.  G. 

Ash  ejected  from  Vesuvius,  February  25th,  1882.  By  L. 
RicciARDi  {Comft.  rend.,  94,  13-21 — 1822). — This  ash  collected  at  the 
edge  of  the  crater  is  black,  magnetic,  very  rich  in  small  crystals  of 
Icucifce  and  fragments  of  augite  and  magnetite,  and  when  moistened 
gives  a  distinct  acid  reaction.  On  heating,  it  gives  oif  hydrochloric 
acid,  and  loses  1-35  per  cent.  It  contains  313  per  cent,  matter  soluble 
in  water,  consisting  of  free  hydrochloric  acid,  ammonium  sulphate 
and  chloride,  alumina,  traces  of  iron,  and  a  considerable  proportion  of- 
lime,  magnesia,  potash,  and  soda.  When  treated  in  the  cold  with 
hydrochloric  acid  the  ash  effervesces  slightly,  and  is  partially  decom- 
posed with  evolution  of  hydrogen  sulphide.  It  evolves  a  sensible 
quantity  of  ammonia  when  treated  with  potash.  The  ash  con- 
sists of — 


SiOj. 
47-84 

FesOa. 
4-38 


SO3. 
0-17 

CaO. 

9-42 


P2O5. 

1-83 

MgO, 
3-77 


CI. 
1-32 

K2O. 

6-64 


AI2O3. 
18-67 

Na-p. 
2-04 


FcO. 

5-07 

=  100-15 


This  ash,  like  all  other  substances  ejected  by  Vesuvius  from  1868 
to  1882,  contains  a  sensible  quantity  of  phosphoric  anhydride;  on  an 
average  about  2  per  cent.,  equal  to  4-39  per  cent,  of  normal  calcium 
phosphate.  C.  H.  B. 


The  Mineral  Water  of  Schinznach 

HAUFFEN  (/.  Pharvi.   [6],  5,  490—494). 


By  Obeelin  and  Schlagden- 
•The  source  of  the  arsenic 

in  the  deposit  from  this  water  (this  vol.,  589)  is  shown  to  be  the  water 

itself,  which  contains  0-00005  gram  arsenic  acid  per  litre,  probably 

as  calcium  arsenate,  =:  0-0001  gram  per  litre. 

The  authors  comment  on  the  divergences  between  the  analyses  of 

this  water  by  Loewig,  Grand eau,   and   Bolley,   with  regard   both  to 

mineral  and  to  gaseous  constituents. 
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They  show  that  the  sulphuretted  hydrogen  is  present  in  combina- 
tion, since  ferrous,  cobalt,  nickel,  and  manganese  salts  are  immediately 
precipitated  by  the  water,  which  also  gives  the  violet  coloration  with 
sodium  nitroprusside ;  also  that  the  small  amount  of  calinum  sulphide 
i'ound  by  Grandeau  is  insufficient  to  account  for  these  reactions.  As 
however  all  the  gas  must  be  in  combination,  they  conclude  that 
sodium  sulphide  is  also  present.  L.  T.  O'S. 


Organic    Chemistry. 


New  Carbo-silicon  Compounds.  By  A.  Colson  (Compt.  rend.^ 
94,  1316 — 1318). — When  silicon  is  heated  to  bright  redness  on 
strongly  compressed  lamp-black,  it  is  ensy  after  cooling  to  separate  a 
regulus  which,  when  powdered  and  treated  first  with  boiling  potash, 
and  then  with  hydrofluoric  acid,  leaves  a  slight  residue  containing 
carbon  and  silicon  in  varying  proportions. 

Hydrogen  gas  saturated  with  benzene  vapour  at  50 — 60",  is  passed 
over  silicon  contained  in  two  dishes  heated  to  bright  redness  in  a 
porcelain  tube.  After  about  three  hours  the  first  dish  contains  a  light 
black  powder,  the  second  a  grey  substance.  Both  these  substances 
are  sometimes  found  at  opposite  extremities  of  the  same  dish.  They 
are  purified  by  treatment  with  potash  and  hydrofluoric  acid.  The 
black  powder  consists  of  uncombined  carbon  mixed  with  the  dark 
green  compound  SiCj,  which  does  not  burn  in  a  current  of  oxygen. 
Even  when  the  hydrogen  is  quite  dry  the  grey  substance  contains  a 
considerable  proportion  of  oxygen  derived  from  the  porcelain  dish. 
Its  composition  varies,  but  it  often  contains  more  oxygen  than 
corresponds  witli  the  formula  SiCOj.  The  most  highly  oxidised  body 
obtained  by  Schutzenberger  and  the  author  by  the  action  of  carbonic 
anhydride  on  silicon  contains  only  1  atom  of  oxygen  for  a  molecule  of 
cai'bo-silicon,  SiC.  It  would  therefore  appear  that  the  peroxidised 
compounds  of  the  carbo-silicon  series  are  formed  in  reducing  atmo- 
spheres. 

Powdered  silicon  is  placed  in  a  gas-carbon  crucible  lined  with 
compressed  lamp-black  ;  this  is  placed  inside  several  brasqued  crucibles 
and  heated  to  whiteness.  The  regulus  of  silicon  is  detached,  freed 
from  adhei'ing  charcoal,  powdered,  and  purified  by  treatment  with 
potash  and  hydrofluoric  acid.  The  bottle-green  powder  thus  obtained 
has  the  composition  Si2C302.  Prolonged  action  of  oxygen  at  a  red 
heat  gradually  removes  the  excess  of  carbon. 

If  the  silicon  is  replaced  by  a  mixture  of  somewhat  thick  iron  wire 
with  lamp-black  and  silica,  a  crystalline  compound  is  obtained,  of  the 
composition  Fe6Si2C  (sp.  gr.  =  66).  This  compound  is  formed  only 
after  prolonged  heating  at  a  very  high  temperature.  C.  H.  B. 
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Comparison  of  the  Combining  Energies  of  the  Halogens 
and  of  Sodium  with  different  Organic  Residues.  By  J.  Wis- 
LICENUS  (Annalen,  212,  289 — 250). — The  numerous  experiments  made 
by  the  author  and  his  pupils  on  the  synthesis  of  acetoacetic  ethers 
have  shown  that  the  combinations  of  the  same  halogen  with  various 
organic  radicles,  including  those  which  are  isomeric,  exhibit,  in  regard 
to  the  energy  and  velocity  with  which  they  are  produced,  diversities  as 
great  as  those  which  were  observed  by  Menschutkin  in  the  limiting 
values  and  initial  velocities  of  etherification  by  the  action  of  acids  on 
alcohols  and  phenols  (this  Journal,  1880,  Abstr.,  375  ;  1881,  39,  144, 
146,  883,  and  1117),  and  by  Hell  and  Urech  in  the  rate  of  substitution 
of  bromine  in  acids  of  the  fatty  series,  CnH2n02  (ibid.,  1880,  531). 
Further  experiments  on  the  action  of  alkyl  haloids  and  the  aikyl  salts 
of  a-bromobutyric  and  a-bromisobutyric  acids  upon  sodacetic  ethers 
led  to  the  following  results  : — 

(1.)  Towards  similar  organic  residues,  the  combining  energy  of  chlorine 
is  the  greatest  and  that  of  iodine  the  least,  as  ahead//  known.  (2.)  Amongst 
compounds  of  the  same  halogen  with  isomeric  radicles,  the  primary  radicles 
show  the  least  and  the  tertiary  the  greatest  combining  energies.  This  is 
true,  not  only  with  regard  to  the  alkyl  iodides,  but  likewise  for  the 
bromobutyric  acids.  With  respect  to  the  isomeric  a  bromobutyric 
acids.  Hall  and  Urech  likewise  observed  that  the  formation  of  bromiso- 
butyric  acid  takes  place  more  quickly  than  that  of  normal  bromo- 
butyric scid. — (3.)  The  combining  energy  of  iodine  and  doubtless  also 
that  of  the  other  halogens,  for  alcohol-radicles  of  the  same  category 
(primary  or  secondary)  increases  with  the  molecidar  weight,  i.e.,  with 
increase  of  nCH.2.  The  rate  of  this  increase  of  combinitig  energy 
however  is  not  directly  but  inversely  proportional  to  that  of  the  mole- 
cular weight.  Thus  the  difference  in  the  times  of  reaction  of  the 
iodides  of  methyl  and  ethyl  with  ethylic  acetosodacetate  is  proportion- 
ally much  greater  (4  or  4-5  to  39  minutes,  or  about  1  :  9)  than  that 
which  is  observed  between  the  iodides  of  ethyl  and  normal  propyl 
(30  to  an  average  of  16'3,  or  about  1  :  4). — (4.)  The  combining  energy 
of  the  halogen  is  considerably  less  when  the  residue  is  an  unsaturated 
primary  alcohol  radicle  (allyl  or  benzyl  for  example),  but  is  very  con- 
siderably  increased  when  the  halogen  is  united  to  a  primary  but  unsatu- 
rated carbo^i-atom.  (as  in  vinyl  iodide).  (5.)  A  diminution  of  combining 
energy  is  produced  by  linking  of  the  CH^-group  united  with  the  halogen  to 
carboxyl,  whether  this  linking  be  direct  as  in  ethylic  chloracetate,  or  made 
through  the  medium  of  GII2,  as  in  ethylic  ^-iodopropionate. 

In  the  preparation  of  dialkylised  acetoacetic  ethers,  the  author  has 
frequently  observed  that  the  replacement  of  the  second  sodium-atom, 
introduced  into  the  molecule  ^subsequently  to  the  first  alkyl,  takes 
place  more  readily  than  that  of  the  first  sodium-atom, — whence  it 
appears  that  the  sodium-atom  in  the  molecule  Me.CO.CXNa.CO.O.Et 
is  less  firmly  combined  than  that  in  sodacetoacetic  acid  ether, 
Me.CO.CHNa.CO.O.Et;  and  this  conclusion  is  confirmed  by  the  rise 
of  temperature,  amounting  on  the  avera.ge  to  14"25°,  which  takes  place 
on  mixing  a  solution  of  4'6  g.  sodium  in  60  g.  absolute  alcohol 
with  31'6  g.  ethylic  ethylacefcoacetate,  whereas  the  formation 
of    ethylic    sodacetoacetate    is    attended    with  a   rise   of    somewhat 
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more  than  29  degrees.  A  still  more  rapid  and  energetic  action  is  pro- 
duced by  treating  the  solutions  of  the  sodethylacetoacetic  ethers  thus 
prepared  with  the  same  quantities  of  methyl  and  ethyl  iodide  as  before. 
Experiments  on  the  action  of  alkyl  iodides  and  bromobutyric  ethers 
on  sodio-malonic  ethers  led  to  precisely  similar  conclusions  as  to  the 
dependence  of  the  combining  energy  of  a  halogen  on  the  nature  of  the 
organic  residue  to  which  it  is  attached.  H.  W. 

Production  of  Carbon   Oxychloride  from  Chloroform.    By 

J.  Regnauld  (/.  rhann.  [6],  5,  504 — 506). — By  passing  the  electric 
spark  or  silent  discharge  through  a  mixture  of  chloroform  vapour  and 
air,  carbon  oxychloride  is  formed,  also  when  chloroform  is  treated 
with  ozone.  In  absence  of  oxygen,  chloroform  is  decomposed  by  the 
electric  spark,  with  formation  of  hydrochloric  acid  and  hexachlor- 
ethane. 

The  decomposition  of  chloroform,  when  exposed  to  the  atmosphere 
in  presence  of  sunlight,  is  due  to  the  influence  of  ozone. 

L.  T.  O'S. 

Constitution  of  the  Nitro-products  of  the  Fatty  Series. 
By  I.  KissKL  (Juuni.  liuss.  Cliein.  Hoc,  1882,  220— 230).— If  nitro- 
ethane  be  prepared  according  to  V.  Meyer's  method  (Aniuilen,  171,23), 
only  a  small  yield  is  obtained  (about  47  per  cent,  of  the  theoretical 
quantity),  and,  as  the  author  finds,  some  of  the  volatile  products  of 
the  reaction  are  easily  lost.  In  order  to  avoid  these  disadvantages  the 
author  proposes  to  modify  slightly  V.  Meyer's  method.  A  capacious 
flask  is  filled  with  the  requisite  quantity  of  ethyl  iodide  and  kept  cool  by 
a  mixture  of  snow  and  ice.  Then  silver  nitrite,  previously  dried  in  the 
dark  at  from  30 — 40°,  is  added  gradually,  and  the  flask  is  corked  up  and 
shaken  briskly.  After  cooling,  the  addition  of  silver  nitrite  is  repeated 
so  slowly  that  no  evolution  of  gas  takes  place.  When  the  last  portion 
of  silver  nitrite  has  been  added,  the  shaking  and  cooling  must  be 
continued  for  some  time.  When  the  mixture  does  not  get  warm  on 
further  shaking,  the  flask  is  left  in  cold  water  for  a  day  or  so.  After 
this  time  the  product  is  distilled,  first  in  a  water-bath,  then  in  an  oil- 
bath.  In  order  to  remove  completely  the  last  quantity  of  ethyl  iodide, 
the  most  volatile  portion  of  the  distillate  is  shaken  with  some  fresh 
silver  nitrite  and  redistilled.  The  distillate  is  submitted  to  fractional 
distillation,  and  the  portions  boiling  at  108 — 113°,  which  are  almost 
pure  nitroethane,  are  collected  separately.  When  the  above  process 
is  carried  on  carefully,  54 — G6  per  cent,  of  the  theoretical  amount  of 
nitroethane  is  obtained.  This  circumstance,  that  the  yield  is  larger 
than  50  per  cent,  seems  to  prove  that  the  constitution  of  silver  nitrite 
is  not  fairly  represented  by  the  formula:  Ag.O.NO  =  N02.Ag, 
which  has  been  proposed  by  V.  Meyer  (Aiinalen,  171,  27).  One-half 
of  the  products  boiling  below  100"  consisted  of  products  boiling  con- 
stantly at  29 — 30°.  Although  the  appearance  of  the  liquid  and  its 
odour  seem  to  point  to  the  presence  of  ethyl  nitrite,  its  chemical  reac- 
tions are  more  like  those  of  nitroethane.  The  product  boiling  between 
28 — 35°  was  washed  with  water,  then  with  silver  nitrate  and  a  weak 
sodium  carbonate  solution,  in  order  to  remove  the  last  traces  of  iodide, 
and  after  treating  with  dry  silver  nitrate,  it  was  finally  dried  over 
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anhydrous  calcium  nitrate.  After  this  treatment  the  liquid  boils  at 
29 — 30".  Its  analysis  agrees  with  the  formula  C0H5NO2.  On  treating 
it  with  sodium,  a  violent  reaction  takes  place  and  the  reactions  of  the 
white  crystalline  compound  obtained  are  similar  to  those  of  sodium 
nitroethane.  The  same  compound  was  obtained  on  treating  the  liquid 
with  an  alcoholic  soda-solution. 

Reactions  simil^ar  to  those  described  above  take  place  on  treating 
isopropyl  nitritCj'which  was  obtained  as  a  secondary  product  in  the 
preparation  of  secondary  nitropropane  and  boiled  at  43 — 44°,  with 
metallic  sodium  or  an  alcoholic  soda-solution. 

The  reactions  of  the  sodium-derivatives  of  the  compounds  C2H5NO2, 
one  of  which  boils  at  111 — 113°,  and  the  other  at  29 — 30°,  are  very 
much  alike,  and  the  same  is  the  case  as  regards  the  sodium-derivatives 
of  the  compound  C3H7NO2,  one  of  which  boils  at  115 — 118°,  and  the 
other  43 — 44°.  This,  according  to  the  author's  opinion,  seems  to  point 
to  the  circumstance  that  the  compounds  in  question  are  not  ethereal 
salts  of  nitrous  acid,  but  isomerides  of  nitroethane  and  nitropropane. 
If  this  explanation  be  found  to  be  correct,  by  further  investigation  of 
the  bodies,  it  will  prove  that  the  compounds  discovered  by  V.  Meyer 
are  not  nitro-compounds  of  saturated  hydrocarbons. 

There  are  many  facts,  indeed,  which  seem  to  show  that  "  nitro- 
ethane "  is  acethydroxamic  acid:  CH3.C0.NH(0H).  B.  B. 

Oxidation    of  Isodibutylene  by  Potassium   Permanganate. 

By  A.  BuTLEROFF  (Jour.  Bush.  Chem.  Soc,  1882,  190— 208).— The 
author's  former  researches  on  the  oxidation  of  isotrihutylene  have  shown  ; 
that  the  nature  of  the  products  of  oxidation  varies  according  to  the 
nature  of  the  oxidising  agent,  chromic  acid  mixture  yielding  a  peculiar 
solid  acid,  CuH2j02,  and  a  little  acetone,  whereas  potassium  permanga- 
nate does  not  yield  either  of  these  products.  IsudibutyLene,  with 
chromic  mixture,  yields  a  crystalline  acid,  a  neutral  body  and  a  little 
of  the  ketone  CvH^O,  and.  here  again  potassium  permanganate  gives 
different  products. 

Isodibutylene  was  treated  with  a  solution  of  5  parts  of  KMn04  in 
100  parts  of  water  (9  parts  of  the  salt  for  5  pai'ts  of  the  hydrocarbon), 
first  at  the  ordinary  temperature  and  subsequently  at  100°.  Part  of 
the  hydrocarbon  is  completely  oxidised.  After  complete  decolorisation 
had  taken  place,  the  liquid  was  filtered  from  the  oxides  of  manganese, 
and  distilled  (distilla,te  A).  The  residue,  consisting  of  potassium  car- 
bonate and  a  mixture  of  potassium  salts  of  organic  acids,  was  extracted 
by  treatment  with  alcohol ;  the  soluble  salts  were  decomposed  with  dilute 
sulphuric  acid ;  and  the  free  acids  extracted  by  ether  and  separated  by 
fractional  distillation.  Amongst  the  acids  separated  were  acetic  acid 
and  trimethylacetic  acid,  which  is  contained  in  the  portion  boiling  from 
140 — 180°,  The  portion  boiling  from  180 — 260°  consists  of  hydroxy - 
vctylic  acid  with  some  trimethyl'icetic  acid. 

From  the  first  distillate  A  (see  above),  a  new  compound,  which  the 
author  calls  oxoctenol,  was  obtained.  Oxoctenol,  C8H16O2,  forms  a  crys- 
talline mass,  consisting  of  long  thin  prisms.  It  smells  like  camphor, 
and  is  easily  soluble  in  alcohol  and  ether.  It  separates  from  the 
solution  in  strong  acetic  acid  in  beautiful  long  prisms.     It  is  only 
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slightly  soluble  in  water.  It  melts  at  49-5°,  and  boils  at  178—178-5° 
(corr.)  without  decomposition.  Vapour-density  =  48  at  185°  (calcu- 
lated 5-0). 

Oxodenyl-acetate,  C8Hii5!c02,  is  obtained  on  heating  the  alcohol 
with  acetic  anhydride  to  150°.  It  is  a  liquid  having  an  aromatic 
odour,  and  boiling  at  200—202°. 

On  heating  oxoctenol  with  phosphorus  pentachloride,  an  oily  com- 
pound, probably  CsHuCU,  is  obtained ;  hydriodic  acid  yields  the  ether 
CsHisOI.  As  bromine  does  not  act  on  oxoctenol,  it  must  be  regarded 
as  a  saturated  compound. 

Oxoctylic  acid,  CsHieOs,  separated  from  the  distillate  A  by  means  of 
potash,  forms  fine  white  needles  or  glistening  prismatic  crystals,  m.  p. 
about  107° ;  it  is  volatilised  partly  above  300°.  It  is  easily  soluble  in 
alcohol,  ether,  and  hot  water.  Its  potassium  salt  forms  scales,  the  sodium 
salt  needle-shaped  crystals.  The  last  salt  is  hydrated  and  less  soluble  in 
water  than  the  first.  The  ammonium  salt  forms  a  microcrystalline 
mass.  The  salts  of  barium,  calcium,  viagnesium,  and  zinc  are  amorphous 
or  crystallise  with  difficulty.  The  lead  salt  is  difficultly  soluble  and 
crystalline.     The  silver  salt,  CgHisAgOs,  forms  fine  white  needles. 

As  isodibutylene  has  the  constitution  CMcs-CH  '.  CMcj,  oxoctenol  is 
either  a  product  of  oxidation  or  of  hydration  with  oxidation,  and  has 
one  of  the  following  formulae  :  either 

CMe,-. 

1  >0  or  CMe3.CO.C(HO)Me2. 

CMea-CCOH)-^ 

The  intermediate  products  are  supposed  to  be :  in  the  first  case  ; 

CMej^ 

CMes.CH-/ 

in  the  second  case:  CMe3.CIl2.C(HO)Me2. 

According  to  experiments  made  for  the  author  by  Menschutkin, 
oxoctenol  is  a  tertiary  alcohol,  because  its  limit  of  etherification  with 
acetic  acid  is  only  8"36  per  cent. 

For  the  constitution  of  oxoctylic  acid  the  author  assumes  the  for- 
mula CMe3.CHo.C(H0)Me.C00H. 

Oxoctenol  is  interesting  by  its  close  relation  to  the  camphors. 

B.  B. 

Ethyl  Cyanate  and  Cyanurate.  By  J.  Ponomareff  (Ber.,  15, 
513 — 516). — By  the  action  of  cyanic  bromide  on  sodium  ethylate  the 
author  has  obtained  the  same  result  as  Mulder  (this  vol.,  590).  He 
proves  that  the  product  contains  eth3'l  cyanate  by  converting  it  into 
urethane,  thus  :  CNOEt  +  H2O  =  NH.COOEt.  Ethyl  cyanate  forms 
a  crystalline  mercicrochluride,  C3N'3(OEt)3,HgC]2,  which  tends  to  show 
that  the  molecule  of  the  ethereal  salt,  in  combination,  is  C3N3(OEt)3. 
Ethyl  cyanurate  is  regenerated  from  the  mercurochloride  by  the  action 
of  ammonia  gas.  In  the  ethereal  distillate  from  the  product  of  the 
action  of  cyanogen  bromide  on  sodium  ethylate,  the  author  has 
identified    ammonia,    solid    cyanic    chloride,    and    polymeric    cyanic 
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bromide ;   both   yield   ethyl   cyanurate   by    their  action    on    sodium 
ethylate.  D.  A.  L. 

Bromochloral,  Chlorobromal,  Bromochloroform,  and  Chloro- 
bromoform.  By  0.  JACOBSENand  R.  Nedmeistee  (Bcr.,  15,  599 — 602). 
— It  is  well  known  that  dichloracetal  is  formed  as  an  intermediate  pro- 
duct in  the  preparation  of  chloral  alcoholate,  by  the  action  of  chlorine 
on  alcohol,  and  that  by  the  further  action  of  chlorine,  ethyl  chloride 
and  chloral  alcoholate  are  obtained,  thus  : — 

CHClj.CHCOEt),  +  CI2  =  CCl3.CH(0H).0Et  -f  EtCl. 

In  a  similar  manner  the  action  of  bromine  on  dichloracetal  gives 
bromochloral  alcoholate,  and  the  action  of  bromine  on  monochlor- 
acetal  gives  chlorobromal  alcoholate. 

Bromochloral,  CCljBr.COH,  obtained  by  decomposing  the  alcoholate 
with  cold  concentrated  sulphuric  acid,  is  a  colourless  liquid,  having  an 
odour  similar  to  that  of  chloral,  but  inducing  tears  even  more  strongly. 
B.  p.  =  126°;  sp.  gr.  at  15°  =  19176.  It  becomesyellow  on  exposure 
to  light.  In  presence  of  sulphuric  acid  it  polymerises  to  metahro- 
viochloral,  which  is  an  amorphous,  porcelain-like,  scentless  mass, 
insoluble  in  water,  alcohol,  and  ether ;  it  is  reconverted  into  bromo- 
chloral on  heating  to  270°.  Broviochhral  hydrate,  CCl2Br.CH(OII)2, 
is  a  hygroscopic  crystalline  mass,  easily  soluble  in  water,  alcohol, 
and  ether,  but  less  soluble  in  chloroform,  from  which  it  crys- 
tallises in  rhombic  plates  (m.  p.  51").  Bromochloral  alcoholate, 
CCl2Br.CH(0H).0Et,  crystallises  in  fine  silky  needles  (m.  p.  43°). 
Bromochloralid,  CjHjCUBr.Oa,  obtained  by  heating  a  mixture  of  bromo- 
chloral and  ordinary  sulphuric  acid  containing  a  little  of  the  fuming 
acid,  crystallises  in  colourless  prisms  (m.  p.  122°). 

Chlorobromal,  CClBraCOH,  is  a  colourless  liquid  (b.  p.  148—149°)  ; 
sp.  gr.  2*2793  at  15°),  similar  to  bromochloral,  except  that  it  does  not 
undergo  polymerisation  in  presence  of  sulphuric  acid.  Chlorobromal 
hydrate,  CClBr2.CH(OH)2,  crystallises  in  small  prisms  (m.  p.  51 — 
52°).  Chlorobromal  alcoholate,  CClBr2.CH(0H).0Et,  forms  long 
needles  (m.  p.  46°).  Bromochloral  and  chlorobromal,  like  chloral, 
combine  directly  with  amides.  The  compounds  with  acetamide 
crystallise  from  hot  alcohol  in  leaflets,  the  melting  point  (158°)  being 
identical  with  that  of  the  corresponding  compounds  of  bromal  and 
chloral,  which  they  also  resemble  in  other  respects.  Bromochloral  and 
chlorobromal  hydrates  give  bromochloroform  and  chlorobromoform 
respectively  when  treated  with  potash.  Bromochloroform,,  CHBrCU,  is 
a  colourless  liquid  (b.  p.  91 — 92°;  sp.  gr.  1*9254  at  15°)  which  gradually 
becomes  yellow  on  exposure  to  light.  Chlorobromoforvi,  CHBraCl,  is  a 
liquid  similar  to  the  preceding  compound  (b.  p.  =  123 — 125°,  with 
slight  decomposition;  sp.  gr.  2*445  at  15°).  T.  C. 

Action  of  Chlorine  on  Sulphonic  Derivatives.  By  W.  Spring 
and  C.  WiNSSiNGEE  (Ber.,  15,  445 — 447). — The  object  of  this  work  is 
to  see  if  it  is  possible  to  determine  experimentally  the  influence  exerted 
on  a  molecule  by  certain  atoms  or  groups  of  atoms  in  the  molecule. 
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Pure  etliylsalphonic  acid  is  not  acted  on  by  chlorine  of  the  sniphonic 
group,  hence  exerts  its  influence  over  the  entire  molecule.  Iodine 
trichloride  attacks  it,  and  when  in  excess  yields  hexchlorethane.  If, 
however,  tlie  iodine  chloride  is  used  in  smaller  quantity,  dichlorethyLsul- 
])honic  acid  is  always  produced.  This,  when  heated  with  barium 
hydrate,  yields  barium  monoclilorisethionate,  CjHiCl.SOiBa.  When 
heated  in  sealed  tubes  with  ammonia  at  100°  for  one  hour,  it  is  con- 
verted into  a  crystalline  monochlortaurine,  CjHaCl.NHjSOsH  (m.  p. 
191 — 201°).  By  treatment  with  silver  carbonate  a  mixture  of  silver 
chlorisethionate,  C2H3(OH)Cl.S03A£f,  and  silver  ethylsulphonate,  is 
produced,  showing  that  the  body  CiHsCljSOsAg  is  easily  attacked  by 
water  and  transformed.  This  suggests  that  one  chlorine-atom  is  next 
to  the  sulpho-group,  and  further  that  two  chlorine-atoms  and  asulpho- 
group  cannot  exist  in  the  same  molecule.  Diethylsulphone  is  not 
attacked  by  chlorine  ;  it  is,  however,  decomposed  by  heating  in  a 
sealed  tube  with  a  sufficient  quantity  of  iodine  trichloride  at  140-— 160°, 
for  7 — 8  hours,  according  to  the  equation  (CaH4).jS0j  -|-  8IC1,  = 
2CjCl«  -f-  01,80,  +  4I2  ^-  lOHCl.  Treated  in  a  similar  way  with  less 
iodine  chloride  it  yields  trichlorethane,  CjHsCls,  tctrachlorethane, 
C2H3CI4,  monochlordiethylsulplione,  Et.SOj.CiHiCl,  sulphuric  dichlo- 
ride,  SOjClj,  and  some  unattacked  diethylsulphone.  In  these  cases 
the  introduction  of  the  sulphonic  group  seems  to  strengthen  the  union 
between  the  carbon  and  hydrogen,  and  hence  to  make  the  carbon  more 
stable.  Chlorine,  on  the  other  hand,  seems  to  have  a  contrary  in- 
fluence. Chlorine  decomposes  an  aqueous  solution  of  ethyl  sulphoxide 
with  great  facility  ;  hydrochloric  acid  and  ethyl  chloride  are  evolved, 
and  ethylsulphonic  chloride  sepamtes  out.  With  dry  ethyl  sulphoxide 
chlorine  produces  ethyl  chloride  and  a  chlorinated  sulphinic  acid. 

D.  A.  L. 

Carbohydrate  from  Fucus  Amylaceus.  By  H.  G.  Greenish 
{Arch.  Fharm.  [3],  20,  241 — 257). — The  carbohydrate  present  in 
Fucus  amylaceus  has  been  described  at  different  times,  but  as  the 
results  of  the  various  researches  have  not  been  conclusive,  the  author 
undertook  to  reinvestigate  the  whole  case.  Microscopical  examination 
shows  the  presence  of  starch  granules.  Treatment  with  cold  water 
removes  some  albumin  and  ash,  and  a  substance  which,  when  boiled 
with  ashes,  reduces  copper  solution;  this  substance  seems  to  be  iden- 
tical with  the  saccarifijible  mucilage  of  all  phanerogams.  Neither 
mannitol,  cane-sugar,  nor  grape-.sugar  is  present  in  the  cold  extract. 
In  a  hot  aqueous  extract  is  to  be  found  a  carbohydrate  identical 
with  Payen's  gelose,  which  is  convertible  into  arabinose,  and  some 
other  intei-mediate  substance.  Boiling  water  removes  starch ;  the 
gelose  is  not  identical  with  lichenin.  E.  W.  P. 

Preparation  and  Properties  of  Ethylene-diamine.  By  0. 
Rhoussopoulos  and  F.  Meyer  {Annalen,  210,,  251—256). — Hofmann, 
by  heating  1  mol.  ethylene  dichloride  with  2-^ — 3  mols.  ammonia, 
obtained  a  mixture  of  the  hydrochloride  of  mono-,  di-,  and  tri-ethylene 
diamine  and  sal-ammoniac,  in  which  the  first  of  these  hydrochlorides 
was  present  in  small  proportion   only,  30  kg.  C2H1CI2  having  yielded 
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not  more  than  1'5  kg.  C2H4(H3NC1)2,  or  1"5  per  cent,  of  the  ethylene 
dichloride  employed.  The  authors  of  the  present  paper  find  that  the 
yield  of  this  compound  may  be  increased  by  augmenting  the  propor- 
tion of  ammonia  present,  this  proportion  being,  however,  limited  by 
the  necessity  of  operating  in  sealed  tubes.  Good  results  were  obtained 
with  17—20  mols.  NH3  to  1  mol.  C,H4C1.— By  heating  42  g.  of  the 
dichloride  in  eight  tubes,  with  510  c.c.  aqueous  ammonia  of  33  per 
cent.,  a  product  was  formed,  containing  bS  6  g.  of  ethylene-diamine 
hydrochloride,  or  127*6  per  cent,  of  the  ethylene  dichloride  used  (calc. 
134"3  per  cent.). 

The  hydroxide,  C2H4(H3NOH)2,  obtained  by  heating  the  hydro- 
chloride with  sodium  hydroxide,  exhibited  the  properties  described 
by  Hofmann.  It  does  not  mix  with  benzene  or  ether,  and  cannot  be 
extracted  by  ether  from  its  aqueous  solution.  Boiling  point  118° 
(117°  Hofmann).  Sp,  gr.  0*970  at  15°.  Solidifies  in  a  freezing  mix- 
ture to  a  crystalline  mass  melting  at  +  10°.  Anhydrous  ethylene- 
diamine,  C2H«(NH2)2,  which  Hofmann  obtained  by  treating  the 
hydroxide  with  sodium,  may  also  be  prepared  by  repeatedly  heating 
the  hydroxide  with  recently  fused  sodium  hydroxide  in  a  sealed  tube 
for  several  hours  at  100°.  It  has  a  density  of  0*902  j  boils  at  116*5°  ; 
solidifies  in  a  freezing  mixture,  and  melts  at  8*5°.  Vapour-density  = 
2  (calc.  2*06).     It  does  not  mix  with  benzene  or  with  ether. 

H.  W. 

Nitroso-compounds  and  Ketines.  By  V.  Mbyer  (Ber.,  15, 
1047 — 1050). — The  author  has  already  shown  that  by  the  action  of 
nitrous  acid  on  the  aceto-acetate  three  classes  of  substitution-products 
are  formed  :  (1)  nitroso-aceto-acetates  ;  (2)  nitroacetone  and  its  homo- 
logues  ;  (3)  nitrosopropionic  acid  and  its  homologues.  Of  these  sub- 
stances nitrosopropionic  acid  behaves  like  other  nitroso-compounds, 
in  being  converted  by  nascent  hydrogen  into  amidopropionic  acid ;  but 
nitrosoacetone  yields  neither  an  amidacetone  nor  its  corresponding 
anhydride,  but  a  base  of  formula  C6H8N2,  belonging  to  the  class  of 
ketines.  In  this  respect  nitrosoacetone  differs  not  only  from  other 
nitroso-compounds,  but  also  from  nitrophenylacetone.  This  difference 
may  be  explained  by  supposing  the  intermediate  formation  of  a  nitroso- 
pinacone,  OH.NH.CH2.CMe(OH).CMe(OH).CH2.NH.OH.Me,  which 
loses  4H2O,  and  is  converted  into  a  ketine  of  composition 

II     )CMe.MeC<||    . 
CH^  ^CH 

But  this  explanation  seems  to  be  precluded  by  the  easy  conversion  of 
the  nitroacetone  into  the  ketine  under  conditions  under  which  acetone 
is  unaffected.  If,  however,  the  hypothesis  is  correct,  then  the  intro- 
duction of  the  nitroso-group  renders  the  CO  group  more  easily 
reducible.  On  the  other  hand  it  may  be  supposed  that  the  so-called 
nitrosoacetone  does  not  contain  a  nitroso-,  but  an  N.OH-group, 
an  hypothesis  which  receives  some  support  from  the  fact  that 
nitrosoacetone  differs  in  its  behaviour  towards  sulphuric  acid  and 
phenol  from  other  nitroso-compounds.     In  order  to  sclve  this  difficulty, 
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and  to  throw  light  on  the  constitution  of  nitrosoacetone,  the  experi- 
ments described  in  the  succeeding  abstract  were  carried  out. 

V.  H.  V. 
Nitrosoacetone  and  Ketine.  By  F.  P.  Treadwell  and  E. 
SxKUiEii  (Ber.,  15,  105^> — lOOl). — Nitrosoacetone  heated  with  dilnta 
hydrochloric  acid  yields  acetic  and  formic  acids  and  ammonia,  thus : 
C3H.,0(N0)  +  2H,0  =  CH^O,  +  H^COj  +  NH3.  This  decom- 
position is  similar  to  that  of  nitrosomethylacetone  (Abstr.,  1881, 
895).  From  an  ammonijical  solution  of  nitrosoacetone,  silver  niti*ate 
throws  down  a  silver  salt,  Me.CO.CHAg(NO),  as  a  golden-yellow  pre- 
cipitate, rapidly  darkening  in  the  air.  Although  the  preparation  of 
ketines  from  nitrosomethyl-,  ethyl-,  and  propyl-ketones  presents  no 
difficulty,  yet  the  authors  were  unable  to  isolate  the  ketine  from 
nitrosoacetone,  Me.CO.CIl(NO),  owing  to  the  readiness  with  which 
the  free  base  decomposes ;  but  only  its  platinochloride, 

C.H,N2^HCl,PtCl4, 

in  the  form  of  golden-yellow  leaflets,  sparingly  soluble  in  cold,  readily 
soluble  in  hot  water.  Ketine,  like  its  homologues  dimethyl-  and  diethyi- 
ketine,  is  a  diacidic  base  ;  dipropylketine  is  however  monacidic.  The 
authors  also  draw  attention  to  the  gradations  in  chemical  and  physical 
properties  of  the  homologous  series  of  ketines.  V.  H.  V. 

Presence  of  Furfural  in  Fermented  Liquids.     By  M.    A. 

JoRissEN  (Tier.,  15,  574 — 576). — A  reply  to  J'orster's  criticisms  (Ber., 
15,  574)  on  a  paper  by  the  author  on  this  subject.  T.  C. 

Condensation  of  Acetone.  By  A.  Pinxsr  (Ber.,  15,  576—586, 
and  580 — 51)5). — Tliis  is  a  continuation  of  previous  work  on  this 
subject  (Abstr.,  1881,  796).  By  the  action  of  potassium  cyanide  on 
acetone  saturated  with  hydrochloric  acid  gas,  the  following  have  been 
obtained:  —  !.  Mesitomc.  add,  CtHioOj  (m.  p.  90";  b.  p.  230—240°). 
2.  Mesitylic  acid,  CsHisNOsjH^jO,  already  described  by  Simpson ; 
sparingly  soluble  in  water.  Its  amide,  CsHuNaOj,  forms  warty  crystals 
(ra.  p.  222°),  easily  soluble  in  water  and  in  alcohol.  The  ethylic  salt, 
CgHnEtNOs,  melts  at  85°,  and  boils  at  290°.  This  amide  and  ethylic 
salt  are  likewise  obtained  directly  by  the  action  of  potassium  cyanide 
on  the  acetone  saturated  with  hydrochloric  acid,  if  the  conditions  of 
the  experiment  are  sliufhtly  varied.  3.  A  cyanide.  CnHigN202,  which 
is  very  sparingly  soluble  in  water  and  in  alcohol,  and  from  which 
phoronic  acid,  CuHigOj,  and  other  derivatives  may  be  obtained. 

Mesitonic  acid,  CMe2 '.  CH.CMe(OH).COH.  Thatmesitonic  acid  has 
the  constitution  here  assij^ned  to  it  is  proved  by  the  fact  that  the 
ethylic  salt,  CMcj !  CH.C  Me(OH).COOEt  (colourless  liquid,  b.  p.  210°), 
may  be  readily  converted  into  the  acetyl  compound, 

CMe, :  CH.CMe(05^).C00Et 

(b.  p.  205 — 207°).     "When  mesitonic  acid  is  distilled  it  loses  water, 

CO 
and  forms  the  anlujdride,   CMe2 !  CH.CMe\   |    ,  which  crystallises  in 

^0 
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colourless  transparent  prifems  (m.  p.  24°;  b.  p.  167°),  emits  a  charac- 
teristic odour,  is  quite  neutral,  and  is  but  sparingly  soluble  in 
^vater.  On  boiling  with  potash  it  is  reconverted  into  the  acid,  and 
combines  readily  with  bromine,  forming  an  addition  or  a  substitution- 
product,  according  to  circumstances.  Mesitonic  acid  itself  likewise 
combines  with  bromine,  but  these  compounds  have  not  been  further 
investigated. 

—  CH  — 
Mesitylic  acid,  Me2C-<pQ  nJ*TT>CMe.COOH,  on  oxidation  with  an 

acid  solution  of  potassium  permanganate,  gives  chiefly  dimethylsuccini- 

CH  CO 
mide,  Me2C<^pQ'^^tT  >•  (previously  described),  and  on  further  oxida- 
tion po^ossiMm  diniethylmalonamate,  CMe2(COOH)CONH2,  which  sub- 
sequently splits  up  into  ammonia,  carbonic  anhydride,  and  isobutyric 
acid,  a  portion  of  which  is  further  decomposed  into  acetic  acid  and 
carbonic  anhydride. 

Potassium  dimethylmalonamate  crystallises  with  2H.jO  in  brilliant 
prisms,  which  are  very  soluble  in  water,  and  moderately  soluble  in 
ulcohol.  At  100°  it  becomes  anhydrous,  and  at  higher  temperatures  is 
converted  into  potassium  formate.  On  boiling  with  potash  it  gives 
dimethylmalonic  acid,  CMe2(COOH)2  (m.  p.  165°,  with  decomposition  ; 
Markownikoff  gives  170°). 

Dimethylsuccinimide,  when  boiled  with  potash,  loses  ammonia,  and 
is  converted  into  the  unsymmetrical  dimethylsucciuic  acid, 

COOH.CH2.CMe2.COOH, 

which  is  easily  soluble  in  water,  alcohol,  ether,  and  benzene,  and 
crystallises  therefrom  in  colourless  thick  transparent  prisms  (m.  p. 
140°) ;  at  lOO""  it  loses  water,  and  forms  the  anhydride. 

Mesitylic  acid  gives  mesitonic  acid  (m.  p.  88°)  when  heated  with 
concentrated  sulphuric  acid  at  150°.  An  attempt  to  prepare  mesitylic 
acid  directly  from  mesitylic  oxide  was  unsuccessful. 

Whilst  mesitylic  acid  is  attacked  only  by  an  acid,  and  not  by  a 
neutral  or  alkaline  solution  of  potassium  permanganate,  phoronic  acid, 
on  the  other  hand,  is  oxidised  only  in  presence  of  an  alkaline  solu- 
tion, giving  under  these  circumstances  an  acid  having  the  composition 
CsHgOi,  which  is  easily  soluble  in  water,  melts  with  sublimation  at 
190°,  and  gives  a  well  crystallised  and  sparingly  soluble  silver  salt. 
The  constitution  of  this  acid  has  not  yet  been  made  out. 

Residues  obtained  in  the  manufacture  of  phorone  give  on  frac- 
tional distillation  chiefly  a  portion  boiling  at  245 — 255°  and  having 
tlie  composition  C12H18O,  and  a  portion  boiling  at  310 — 320°  and 
having  the  composition  C12H20O2.  The  former  of  these  substances,  to 
which  the  name  xylitone  is  given,  is  identical  with  the  xylitol  of 
Lowig  {Fogg.  Ann.,  44,  404),  and  that  of  Weidmann  and  Schweizer 
{ibid.,  49.  30;  50,  275).  The  high-boiling  body  gives  the  same  pro- 
ducts on  oxidation  as  xylitone,  and  probably  bears  the  same  relation  to 
mesityl  oxide  that  diacetone  alcohol,  CMe.(0H).CH2.C0Me,  bears  to 
acetone.  Oxidation  of  mesityl  oxide  with  potassium  permanganate  in 
neutral  solution  gives  acetic  acid  and  oxyisobntyric  acid  (acetonic 
acid,   m.   p.   'iQ — 17°)  ;  this  confirms    the   formula   CMe2 '.  CH.COMe 
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usually  assigned  to  mesityl  oxide.  Phorone  when  oxidised  under 
similar  circumstances  gives  chiefly  carbonic  anhydride,  oxalic  acid  and 
acetone,  the  last  in  much  the  largest  quantity :  it  is  probable  that 
acetone  and  mesoxalic  acid  are  first  formed,  thus: 

CMejI  CH.CO.CH:  CMe2  +  60  =  2C0Mej  +  C0(C00H)2; 

but  the  mesoxalic  acid  is  at  once  further  oxidised  to  oxalic  acid  and 
carbonic  anhydride. 

Not  the  least  trace  of  acetic  acid  could  be  detected  in  the  products 
of  oxidation. 

Contrary  to  the  statement  of  Fittig  (Ann.,  110,  17),  the  author 
finds  that  mesityl  oxide  combines  directly  with  hydrogen  sodium  sul- 
phite to  form  sodium  isobutylmethylketone-sulphonate, 

CMe,(S03Na).CH,.C0Me  +  H,0. 

This  salt  melts  in  its  water  of  crystallisation  at  1)5",  and  then  begins 
to  decompose ;  it  is  very  soluble  in  water  and  in  alcohol ;  its  aqueous 
solution  is  gradually  decomposed  on  long  boiling.  Mesityl  oxide  is 
reproduced  on  boiling  with  a  concentrated  solution  of  potash.  Phorone, 
like  mesityl  oxide,  combines  with  hydrogen  sodium  sulphite  to  form 
sodium  diisohutylketonedis^ulphonate, 

CMej(S03Na).CH,.CO.CH,.CMe2(S03Na)  +  2iHA 

which  forms  colourless  prisms,  and  is  very  easily  soluble  in  water,  but 
less  soluble  in  alcohol.  Xylitin,  CiiH,sO,  apparently  combines  with 
hydrogen  sodium  sulphite  to  form  a  trisulphonate,  but  no  definite 
results  could  be  obtained.  T.  C. 

Liquor  Aluminii  Acetici.  By  T.  Poleck  (Arch.  Pharm.  [3],  20, 
257 — 268;  and  by  Vulpius,  ibid.,  2G8 — 270). — The  first  paper  is  an 
inquiry  into  the  different  methods  employed  in  Germany  for  the  pre- 
paration of  the  above  drug,  as  it  appears  that  there  are  several  ways  by 
which  it  is  prepared:  precipitation  of  lead  acetate  with  alum  ;  precipita- 
tion of  calcium  acetate  by  aluminium  sulphate ;  and  separation  of 
colloidal  alumina  from  sodium  aluminium  carbonate  by  dialysis  and 
addition  of  acetic  acid.  By  neither  of  these  processes  is  a  pure  product 
obtained,  and  the  solutions  are  all  dilute ;  moreover,  they  cannot  be 
kept  long  without  decomposition. 

In  the  second  paper  Vulpius  gives  the  formula  which  he  used  for 
the  production  of  this  liquor,  and  by  it  prepares  what  he  considers  to 
be  a  very  pure  and  cheap  preparation.  E.  W.  P. 

Bromodichloracetic  Acid  and  Chlorodibromacetic  Acid. 
By  E.  Neumeister  (Ber.,  15,  602 — 604). — Bromodichloracetic  add, 
CClzBr.COOH,  obtained  by  oxidising  bromochloral  with  fuming  nitric 
acid,  crystallises  from  nitric  acid  in  large  four-sided  prisms,  melts 
at  64°,  and  boils  at  215°  with  slight  decomposition.  It  is  very 
hygroscopic,  and  blisters  the  skin.  It  is  very  soluble  in  water 
and  in  alcohol,  but  much  less  so  in  concentrated  nitric  acid.  On 
boiling  with  water,  and  more  especially  with  alkalis,  it  splits  up  into 

3  r  2 


944  ABSTRACTS  OF  CHEMICAL  PAPERS. 

broraochloroform  and  carbonic  anhydride.  Zinc  dissolves  in  the 
aqueous  solution  of  the  acid  without  evolution  of  hydrogen,  formino^ 
zinc  bromide  and  dichloracetic  acid.  The  salts  mostly  cryslallise  well, 
and  their  solutions  decompose  on  heating.  The  potassium  salt, 
CCl2Br.C00K  4-  SHjO,  crystallises  in  long  rhombic  prisms,  which  are 
easily  soluble  in  water,  less  soluble  in  alcohol.  The  sorlium  salt, 
CCl2Br.C00Na  +  SHjO,  forms  large  leaflets,  which  are  easily  soluble 
in  water  and  alcohol,  and  moderately  soluble  in  ether.  It  melts  at 
]00°,  and  becomes  anhydrous  at  120°.  The  ammonium,  zinc,  lead 
(CCl2Br.C002)2Pb  +  H2O),  calcium  and  barium  salts  were  also  pre- 
pared. The  ethylic  salt,  CCljBr.COOEt,  is  a  colourless  liquid  (b.  p. 
188 — 189°),  emitting  a  weak  peppery  odour.  Bromodicliloracetamide, 
CCljBr.CONHj,  obtained  by  the  action  of  ammonia  on  the  ethylic 
salt,  crystallises  in  leaflets  (ra.  p.  1.39"",  b.  p.  253 — 255°  with  partial 
decomposition),  which  are  very  soluble  in  ether,  moderately  soluble  in 
alcohol,  and  insoluble  in  chloroform. 

Chlorodibromacetic  acid,  CClBr-^.COOH,  is  similar  to  bromodichlor- 
acetic  acid,  and  crystallises  from  concentrated  nitric  acid  in  rhombic 
plates  (m.  p.  89°,  b.  p.  232 — 234°  with  partial  decomposition)  ;  it  gives 
chlorobromoform  on  treatment  with  potash.  Its  aqueous  solution  dis- 
solves zinc  without  evolution  of  hydrogen,  forming  first  chlorobrom- 
acetic  acid,  and  then  monochloracetic  acid.  The  potassium  salt, 
CClBr.COOK  -f  HA 

crystallises  in  brilliant  prisms,  which  are  permanent  in  the  air,  but 
fall  to  powder  over  sulphuric  acid.  It  is  moderately  soluble  in  water 
and  in  alcohol,  and  loses  its  water  of  crystallisation  at  90°.  The 
sodium,  calcium,  zinc,  and  lead  salts  (CCIBr2.COO)2Pb  +  H2O,  were 
also  prepared  and  described.  The  ethylic  salt,  CClBr2.C00Et,  is  a 
colourless  liquid  (b.  p.  203°). 

Chlorodihromacetamide,  CClBro.C0NIl2,  is  insoluble  in  water,  very 
easily  soluble  in  ether,  and  less  soluble  in  alcohol,  from  the  last  of 
which  it  crystallises  in  small  quadratic  leaflets  (m.  p.  125°). 

T.  C. 

Nitrosobutyric  Acid.  By  S.  Wilogel  {Ber.,  15,  1057—1058). 
— In  order  to  prepare  nitrosobutyric  acid,  ethylic  ethylacetoacetate  is 
mixed  gradually  with  a  dilute  solution  of  alcoholic  potash  ;  a  solution 
of  sodium  nitrite  is  then  added,  and  the  mixture  acidified  with  nitric 
acid  and  allowed  to  stand  for  a  day  or  two.  Silver  nitrosobutyrate  is 
then  precipitated  from  the  solution  by  the  addition  of  silver  nitrate ; 
the  free  acid  is  obtained  by  decomposing  this  salt  with  hydrochloric 
acid.  The  acid  forms  silky  twin  needles  (m.  p.  151°),  easily  soluble  in 
alcohol,  sparingly  soluble  in  ether  and  water.  The  silver  salt  forms 
a  white  powder,  scai^cely  altered  by  light,  insoluble  in  water,  soluble 
in  nitric  acid.  V.  H.  V. 

Action  of  Water  on  Isobromocaproic  Acid.  By  E.  Hjelt 
(Ber.,  15,  619 — 621). — When  liquid  dibromocaproic  acid  is  heated 
with  water,  or  better  with  water  containing  a  little  sodium  carbonate, 
it  gives  a  mixture  of  two  lactones,  one  boiling  at  220°,  and  the  other 
with  decomposition  at  a  somewhat  higher  temperature.     The  small 
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quantity  of  material  at  disposal  rendered  a  separation  of  the  two 
lactones  impossible.  The  residue  left  in  the  retort  appeared  to  consist 
of  a  mixture  of  an  oxylactone,  CgHn04,  and  an  unsaturated  lactone, 
CjHk.Os.  The  mixture  of  lactones  gave  succinic  acid  when  oxidised 
with  nitric  acid.  Dibromocaproic  acid  when  treated  as  above  de- 
scribed, gives  several  acids  as  well  as  a  mixture  of  lactone.  The 
calcium  salt,  (CeHTOj^iCa  +  HjO,  of  one  of  these  acids  which  is  vola- 
tile in  steam,  is  isomeric,  although  not  identical,  with  calcium  sorbate. 
The  acids  which  are  not  volatile  in  steam,  are  at  least  two  in  number, 
one  of  which  forms  a  crystalline  (Engelhom's  oxyhydrosorbic  acid, 
Annalen,  200,  55),  and  the  other  an  amorphous  potassium  salt,  the 
latter  of  which  contains  less  potassium,  and  is  probably  a  salt  of  a 
dihydroxycaproic  acid. 

Solid  dibromocaproic  acid,  obtained  from  sorbic  acid,  likewise  gives 
a  lactone  when  treated  with  water ;  on  oxidation  this  gives  a  mixture 
of  succinic  and  oxalic  acids.  The  general  conclusion  is  drawn  that 
all  bromocaproic  acids  obtsiined  from  sorbic  or  from  hydrosorbic  acids 
give  lactones  when  heated  with  water  or  with  alkalis.  T.  C. 

Decomposition  of  Monohalogen-substitnted  Crotonic  Acids 
by  Alkalis.  By  R.  Friedrich  (Ber.,  15,  218— 219).— f3-Chlorocro. 
tonic  acid  (m.  p.  9-i5°)  and  /3-chloroisocrotonic  acid  (m.  p.  69'5°) 
yield  the  same  decomposition  products,  but  the  reaction  commences 
with  the  first  at  70—80°,  and  with  the  iso-acid  not  until  li^O— 130°. 
With  dilute  aqueous  potash  (6 — 7  per  cent.)  they  both  yield  tetrolic 
acid  (m.  p.  7&b°) ;  concentrated  potash  (40 — 50  per  cent.)  gives 
mainly  acetone  and  a  little  tetrolic  acid.  "With  concentrated  alcoholic 
potash  /3-chlorisocrotonic  acid  yields  a  new  ethoxy-acid,  CeHioOa, 
melting  with  decomposition  at  137'5",  and  on  long  contact  with  water 
and  a  trace  of  a  mineral  acid,  it  completely  decomposes  into  carbonic 
anhydride,  acetone,  and  alcohol.  The  homologous  methoxy-acid  pre- 
pared in  a  similar  manner  melts  at  128'5°. 

a-Methyl-|3-chlorocrotonic  acid  (m.  p.  69"5°)  when  treated  with  con- 
centrated aqueous  potash  at  140°  yields  methylethylketone  and  car- 
bonic acid,  not  monochlorobutylene  as  stated  by  Demar9ay  (this 
Journal,  1877,  2,  .591). 

a-Chlorocrotonic  acid  (m.  p.  97"5°)  from  butylchloral  decomposes 
with  aqvieous  potash  at  190 — 222°,  yielding  carbonic  acid,  much 
acetic  acid,  oxalic  acid,  and  a  syrupy  acid  which  could  not  be 
purified. 

Tetrolic  acid  is  completely  decomposed  by  aqueous  potash  at  105" 
into  acetone  and  carbonic  anhydride ;  oxidation  with  potassium  per- 
manganate converts  it  into  carbonic  anhydride,  oxalic  acid,  and  acetic 
acid.  A.  J.  Gr. 

Action  of  Bromine  on  Carbon  Bisulphide.  By  C.  Hell  and 
F.  Urech  (Ber.,  15,  987 — 994). — In  a  former  communication  the 
authors  have  shown  that  by  the  action  of  bromine  on  carbon  bisul- 
phide, a  crystalline  compound  of  formula  CoSaBrg  is  obtained ;  they 
have  further  examined  the  influence  of  the  relative  proportions  of  the 
reagents,  the  time,  and  the  temperature.     It  is  determined  that  the 
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action  is  not  instantaneous,  but  requires  several  days,  that  a  tempera- 
ture of  100°  not  only  impedes  the  velocity  of  the  reaction,  but  also 
diminishes  the  quantity  of  the  product,  and  that  a  mixture  in  the 
proportion  CS2  :  2Br2  reaches  its  reaction  limit  in  the  shortest  time. 
Various  tables  showing  the  products  under  different  conditions  are 
given  in  the  memoir.  V.  H.  V. 

Action  of  Hydrobromic  Acid  and  Bromine  on  Diallylacetic 
Acid.  By  E.  Hjelt  (Ber.,  15,  627 — 629). — Bromodipropylacetolac- 
tone,  CgHigBrO^,  is  obtained  by  the  action  of  hydrobromic  acid  on 
diallylacetic  acid.  It  is  a  thick  oil  which  does  not  solidify  at  —  13°  ; 
is  insoluble  in  cold,  but  sparingly  soluble  in  hot  water.  It  is  slowly 
attacked  by  hot  but  not  by  cold  caustic  soda ;  and  when  boiled  with 
an  aqueoas  solution  of  an  alkaline  carbonate,  gives  an  acid  free  from 
bromine,  and  an  unsaturated  lactone,  C8H,202  (b.  p.  235 — 240°).  Tri- 
bromodipropylacetolact07ie,  C8H,iBr302,  obtained  by  the  action  of  bromine 
on  diallylacetic  acid  dissolved  in  carbon  bisulphide  or  chloroform,  is  a 
neutral  oil  which  does  not  solidify  at  —  13°,  and  is  insoluble  in  water. 
Trioxydipropylacetolactone,  C8Hn(OH)302,  obtained  fi'om  the  tribrom- 
compound  is  identical  with  the  lactone  resulting  from  the  decomposi- 
tion of  barium  tetroxydipropylmalonate.  T.  C. 

Caprolactone.  By  E.  Hjflt  (Ber.,  617— 618).— This  lactone, 
CfiHioOj,  which  was  obtained  from  the  monobromide  of  hydrosorbic 
acid,  has  a  vapour-density  of  4'1  (calculated  3'94).  It  is  soluble  in 
5 — 6  volumes  of  water,  the  solution  gradually  assuming  an  acid 
reaction  owing  to  conversion  into  the  hydroxy-acid.  The  lactone 
combines  with  sodium,  with  evolution  of  hydrogen,  but  is  not  decom- 
posed when  heated  with  alcoholic  ammonia  at  150°,  nor  when  heated 
with  hydriodic  acid  and  amorphous  phosphorus  at  200°,  proving  that 
it  possesses  considei'able  stability.  On  boiling  it  with  caustic  alkalis 
it  is  readily  converted  into  the  salts  of  the  corresponding  hydroxy- 
caproic  acid.  The  neutral  lactone  is  reproduced  when  barium  bydroxy- 
caproate  is  warmed  with  sulphuric  acid. 

In  the  formation  of  the  lactone  from  monobromocaproic  acid,  it  is 
accompanied  by  a  considerable  quantity  of  an  unsaturated  acid,  which 
gives  a  calcium  salt,  (C6H902)2Ca  +  H2O,  having  the  same  composi- 
tion as  calcium  hydrosorbate,  but  differs  from  the  latter  in  being  more 
soluble  in  hot  than  in  cold  water.  The  free  acid  (m.  p.  —  10°,  b.  p. 
208 — 210°  ;  hydrosorbic  acid  remains  solid  at  — 18°,  though  Fittig  and 
Borringer,  Annalen,  161,  309,  state  that  it  does  not  solidify  at  —  18°)  ; 
it  combines  with  hydrobromic  acid  to  form  the  same  bromocaproic 
acid  as  hydrosorbic  acid  does.  This  bromocaproic  acid  gives  capro- 
lactone when  treated  with  water.  From  these  facts  it  would  appear 
that  the  two  acids  are  not  identical,  and  that  the  isomerism  depends 
on  a  difi'erence  in  the  position  of  the  double  linking.  T.   C. 

Dilactones.  By  E.  Hjelt  {Ber.,  15,  625— 627).— The  dibromide 
of  a  dilactone,  C9HioBrv,04,  is  obtained  by  the  action  of  bromine  on 
diallylmalonic  acid  dissolved  in  water,  acetic  acid,  or  carbon  bisulphide. 
It  is  neutral,  and  crystallises  in  silky  leaflets  (m.  p.  130°),  which  are 
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insoluble  in  water,  and  very  sparingly  soluble  in  ether,  but  easily 
soluble  in  warm  alcohol.  The  same  bromide  is  obtained  by  the  action 
of  bromine  on  diethylic  diallylmalonate.  It  is  the  first  example  of 
a  dilactone,  its  formation  being  represented  thus : — 

(CHjBr.CHBr.CHO^CCCOOH), 

=  CH,Br.C<^g^>C<^^^>CH.CH3Br  +  2HBr. 

It  is  probable  that  the  tetrabromide  is  first  formed,  although  it 
could  not  be  isolated. 

The  dilactone  (m.  p.  105 — 106°,  and  b.  p.  above  360°),  corresponding 
with  the  above  dibromide,  is  obtained  on  the  addition  of  water  to 
a  saturated  solution  of  diallylmalonic  acid  in  fuming  hydrobromic 
acid.  It  is  sparingly  soluble  in  cold  water,  cold  alcohol,  or  ether,  but 
easily  soluble  in  boiling  water  or  hot  alcohol.  It  is  neutral,  and 
when  boiled  with  barium  hydrate  gives  barium  carbonate  and  oxy- 
lactones.  T.  C 

Boiling  Points  of  the  Lactones.  By  E.  HjEuCBer.,  15,  629). — 
The  simple  lactones  at  present  known  all  boil  higher  than  the 
unsaturated  acids  isomeric  with  them.  The  statement  made  by 
L.  Meyer  (Mod.  Theor.  Chem.,  4th  Ed.,  278)  that  a  hydroxyl  com- 
pound always  boils  higher  than  an  isomeric  compound  not  containing 
hydroxyl  does  not  hold  good  therefore  in  the  case  of  the  lactones. 

T.  C. 

Chloromalonic  Acid  and  its  Derivatives.  By  M.  Conrad 
and  M.  Guthzeit  (litr.,  15,  605 — 607). — Monocldoromalonic  acid, 
CHC1(C00H)2,  obtained  by  adding  the  corresponding  ethylic  salt  to 
an  alcoholic  potash  solution,  and  subsequent  treatment  of  the  potassium 
salt  with  hydrochloric  acid,  is  easily  soluble  in  water,  alcohol,  and 
ether.  It  melts  at  133°.  and  forms  monochloracetic  acid  (m.  p.  61°, 
b.  p.  187°),  when  heated  at  180°  until  carbonic  anh^^dride  is  no 
longer  evolved.  Imidodimalonamide,  (NH2CO)2CH.NH.CH(CONH),, 
is  obtained  by  heating  ethyl  chloromalonato  with  alcoholic  ammonia 
in  sealed  tubes  at  135°.  It  crystallises  from  hot  water  in  prisms, 
which  carbonise  at  a  high  temperature  without  fusion.  Aviido- 
maloHaviide,  CH(NH2)(CONH2)o,  obtained  like  the  preceding  com- 
pound, although  under  slightly  difFerent  conditions,  forms  shining 
prismatic  crystals  (m.  p.  182°),  which  are  easily^  soluble  in  hot  water. 

T.  C. 

Action  of  Bromine  on  AUylmalonic  Acid.  By  E.  Hjelt  (Ber., 
15,  624— 625).— Dihwrnalh/Imalonic  add,  CsHsBro.CHCCOOH),,  is 
obtained,  together  with  an  oil  containing  less  bromine,  by  the  action 
of  bi'omine  on  allylmalonic  acid  dissolved  in  carbon  disulphide.  It 
crystallises  in  needles  (m.  p.  119—121°),  which  are  moderately  soluble 
in  water,  and  very  easily  in  ether ;  when  boiled  with  water,  it  is  con- 
verted into  the  above-mentioned  oil,  which  was  probably  the  compound 

0  <^__^p,Q />CH.COOH;  on  boiling  it  with  baryta- water,  however, 

it  gives  the  barium  salt  of  dihydroxypropylmalonic  acid,  which  when 
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boiled  in  aqueous  solution  loses  a  molecule  of  water,  and  forms  a 
monobasic  lactonic  acid.  T.  C. 

Propyl-  and  Isopropyl-succinic  Acid.     By  G.  Waltz  (Ber.,  15, 
608 — 609) . — Triethyltc  propylethenyltricarhonate, 

CPr-(C00Et)j.CH2.C00Et, 

is  obtained  by  the  action  of  sodium  ethylate  and  propyl  iodide  on  tri- 
ethylic  othenyltricarbonate.  It  is  a  colourless  oil  boiling  with  partial 
decomposition  at  280°.  On  saponification  it  gi\cs  propi/lethenyltricar- 
hovic  acid,  CPr"(COOH)2.CH2.COOH,  which  crystallises  in  slender 
interlacing  needles  melting  at  148",  easily  soluble  in  water  and  in  ether. 
By  continued  heating,  the  free  acid  loses  carbonic  anhydride,  and  is 
converted  into  propylsuccinic  acid,  COOH.CHPr^.CHs.COOH,  which 
forms  warty  crystals  (m.  p.  91°)  ;  the  neutral  solution  of  the  ammo- 
nium salt  gives  no  precipitate  with  barium  or  calcium  chloride,  but 
is  precipitated  by  neutral  copper,  lead  and  silver  salts.  Triethylic 
isopropylethenyltricarbonate,  which  could  not  be  obtained  pure,  was 
converted  directly  by  the  above  reaction  into  a  mixture  of  succinic 
and  isopropylsuccinic  acids,  COOH.CHPi-^.CHa.COOH,  which  were 
easily  separated  by  the  difference  in  solubility  of  their  barium  salts. 
The  latter  acid  (m.  p.  114°)  is  crystalline  and  easily  soluble  in  water, 
alcohol,  and  ether.  Although  melting  at  the  same  temperature  it 
does  not  appear  to  be  identical  with  pimelic  acid,  as  is  proved  by  the 
difference  in  solubility  of"  the  respective  salts.  T.  C. 

Oxypropylmalonic  Acid  and  its  Lactone.     By  E.  Hjelt  (Ber. 

15,  621— 623).— The  lactonic  acid,  0<^^q''>CH.COOH, correspond- 

ing  to  oxypropylmalonic  acid,  is  obtained  when  allylmalonic  acid  is 
dissolved  in  fuming  hydrobromic  acid,  and  subsequently  boiled  with 
Avater.  It  is  a  thick  syrup,  which  could  not  be  solidified,  and  is 
easily  soluble  in  water,  but  only  sparingly  soluble  in  ether.  The 
harinm  salt,  CsHgOsBa*,  obtained  by  boiling  the  acid  with  baryta- 
water,  crystallises  in  a  network  of  fine  needles,  which  are  anhydrous 
and  only  sparingly  soluble  either  in  hot  or  cold  water,  and  are 
insoluble  in  alcohol.  The  barium  salt,  (C6H704)2,Ba,  obtained  by 
neutralising  the  acid  with  barium  carbonate  in  the  cold,  crystallises  in 
leaflets,  which  are  more  easily  soluble  in  water  and  alcohol  than  the 
preceding  compound.  The  calcium,  (CeHgOsCa),  and  silver,  CsHsOsAgo, 
salts  were  also  prepared,  the  former  being  more  readily  soluble  in 
cold  than  in  warm  water.  The  free  acid  when  heated  to  200°,  is  de- 
composed into  carbonic  acid  and  valerolactone,  which  boils  at  207^ 
(corr.),  and  does  not  solidify  at  —  18°  (b.  p.  =206—207°;  Messer- 
schmidt  and  Wolff,  Annalen,  208,  92,  and  104),  and  is  easily  soluble 
in  water.  The  formation  of  valerolactone  from  the  above  lactonic 
acids  shows  that  the  lactone-oxygen  is  in  the  7-position.  T.   C. 

Dry  Distillation  of  Tartaric  Acid.     By  L.  Liebermann  {Ber., 
15,428 — 434). — The  tartaric  acid  is  mixed  with  powdered  glass  and 

*  This  is  apparently  the  basic  salt  CjII7O4.Ba.OH. 
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distilled,  water,  carbonic  oxide,  and  anhydride  are  given  off.  The 
distillate  is  filtered  to  separate  the  tarry  matter.  The  filtrate  after 
slight  evaporation  deposits  crystals  of  pyrotartaric  acid,  which  are 
filtered  off.  The  second  filtrate  is  neutralised  with  lead  carbonate,  and 
extracted  with  ether.  Lead  injruvaie  is  soon  deposited  from  the 
aqueous  solution.  The  filtrate  from  this  salt  is  decomposed  with 
sulphuric  acid,  filtered,  and  distilled.  The  distillate  contains  formic 
and  a  small  quantity  of  acetic  acid.  The  residue  in  the  retort  contains 
lactic  acid,  recognised  by  the  form  of  crystallisation  of  the  zinc  salt. 
The  ethereal  extract  deposited  crystals  of  lactic  anhydride,  and  left  on 
evaporation  a  resinous  residue,  which  had  reducing  properties,  pro- 
bably duo  to  an  aldehyde.  250  grams  of  tartai-ic  acid  yielded  9'24 
grams  pyruvic  acid;  2'11  grams  pyrotartaric  acid;  4  grams  formic 
acid;  4U  grams  tarry  matter;  2*0  grams  resin,  aldehyde,  and  volatile 
acids.  D.  A.  L. 

Ethylic  Nitrosoacetoacetate,  By  S,  "WleUgkl  {Ber.,  15, 1050 — 
1050). — In  order  to  prepare  ethylic  nitrosoacetoacetate  the  author 
adopts  the  following  process: — 

50  grams  ethylic  acetoacetate  are  dissolved  gradually  on  a  solu- 
tion of  soda  (16  grams  NaOH  in  800  cc.  HjO),  and  to  this  is  added 
a  solution  containing  29  grams  NaNOj  in  200  c.c.  HjO.  To  the 
cooled  mixture  200  c.c.  of  20  per  cent,  sulphuric  acid  are  then  added, 
the  unaltered  acetoacetate  removed  with  ether,  and  the  mixture  again 
acidified,  and  the  ethyl  nitrosoacetoacetate  is  then  extracted  with 
ether  and  crystallised  sulphuric  acid. 

Ethylic  nitrosoacetoacetate,  on  reduction  with  tin  and  hydrochloric 
acid,  yields  a  compound  of  the  formula  CuHisN^Oi,  which  crystalli.se8 
in  long  colourless  needles  melting  at  85*5°,  boiling  at  315 — 317°, 
soluble  in  alcohol  and  ether.  This  substance  behaves  as  an  ethyl  salt 
of  an  acid,  and  yields  on  saponification  ethyl  alcohol  and  a  ketone- 
dicarboxijlic  acid. 

This  latter  compound,  CgHsNijOi,  crystallises  in  glistening  cubes 
with  2  mols.  of  water;  the  anhydrous  acid  melts  at  200°. 

The  barium,  potassium,  and  ammonium  salts  crystallise  in  needles ; 
silver  nitrate  forms  a  white,  cobalt  niti'ate  a  red  crystalline,  ferric 
chloride  an  amorphous  golden,  and  copper  sulphate  a  green  precipitate. 
On  heating  the  free  acid,  it  decomposes  with  evolution  of  carbonic 
anhydride,  probably  thus :    CgHsNoO,  =  2CO2  +  CeH^Nj. 

Witb  regard  to  the  constitution  of  the  acid,  the  view  that  ethylic 
nitrosoacetoacetate  ifi  reduced  to  the  corresponding  amido-compound, 

N 
which  y ields an  anhydride,  MeC^'  |  ,  is  excluded  by  the  results 

^CH.COOH 
of  analysis,  which  point  to  the  formation  of  an  acid,  CiH4N'02  (or  more 
probably   CsHsNoOj),   and   not   C4HSNO2.      It   is  probable  that  the 
reduction  of  ethylic  nitrosoacetoacetate  may  be  expressed  thus : — 

2(Me.C0.CHN0.CO0Et)  +  3H2 

K  N 

=  4H20+  II  >CMe.CMe<  II 

COOEt.G^  ^C.COOEt. 
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The  ketine  will  then  have  the  constitntion  of  a  dimethylpyridinc, 
in  which  one  of  the  CH  ^oups  is  replaced  by  nitrogen ;  a  view  which 
is  supported  by  the  similarity  in  chemical  properties  and  physiological 
action  of  the  ketines  with  those  of  the  pyridine  derivatives. 

V.  H.  V. 

Preparation  of  Amides  of  Monobasic  Acids  of  the  Paraflftn 
Series.  By  A.  W.  Hofmann  (Ber.,  15,  977— 984).— Of  the  three 
methods  of  preparation  of  the  amides,  viz.  (1),  distillation  of 
ammonium  salt ;  (2)  treatment  of  ethereal  salt  with  ammonia ; 
(3)  action  of  ammonia  on  the  acid  chloride, — the  first  two  are  the 
most  practical,  whilst  the  third  not  only  involves  great  loss  of 
material,  but  the  product  is  liable  to  be  contaminated  with  ammonium 
chloride  and  secondary  amides. 

In  the  second  process  a  considerable  portion  of  the  ethereal  salt  is 
converted  into  the  corresponding  alcohol  and  ammonium  salt  of  the 
acid,  and  the  yield  is  never  more  than  70  per  cent,  of  that  required 
by  theory;  and  if  the  ethereal  salt  be  sparingly  soluble  in  water  it  is 
but  slightly  attacked  even  by  concentrated  ammonia  solution.  In  the 
first  process  a  stream  of  ammonia  is  given  ofE  at  the  commencement 
of  the  distillation,  and  only  about  25  per  cent,  of  the  theoretical 
yield  is  obtained. 

The  author  has  found  that  the  amides  are  most  conveniently  obtained 
by  heating  the  dry  ammonium  salt  under  pressure  at  a  temperature  of 
250° ;  the  tube  at  the  end  of  the  reaction  contains  an  aqueous  solu- 
tion of  the  amide  and  the  ammonium  salt,  which  may  be  separated  by 
the  sparing  solubility  of  the  former  in  water.  The  yield  by  this  pro- 
cess is  often  as  much  as  80 — 85  per  cent.  An  account  of  the 
preparation  and  a  synopsis  of  the  literature  of  various  amides  of  the 
monobasic  acids  of  the  fatty  series  are  given  in  the  paper.  Among 
new  substances  described  is  diisob at i/r amide,  obtained  together  with 
isobutyramide,  by  the  action  of  ammonia  on  isobutyric  chloride ;  it 
may  be  separated  from  the  former  by  its  insolubility  in  water ;  it 
crj'stallises  from  alcohol  in  long  glistening  needles  (m.  p.  174°), 
sublimes  very  readily,  and  on  distillation  decomposes  into  isobutyric 
acid  and  isobutyrouitrile. 

By  the  digestion  of  ammonium  caprylate  a  crystalline  amide 
(m.  p.  94°)  is  obtained,  differing  from  that  (m.  p.  110°)  which  Filletar 
prepared  by  the  action  of  ammonia  on  ethyl  caprylate.  A  monoxyl- 
amide,  the  corresponding  acid  of  which  was  obtained  from  castor  oil, 
is  described  as  a  pearly  crystalline  mass  (m.  p,  99°),  insoluble  in  cold, 
soluble  in  hot  water.  V.  H.  V. 

Action    of    Bromine    in    Alkaline     Solution    on    Amides. 

Part  II.  By  A.  W.  Hofmann  (Ber.,  15,  407— 416).— The  author  has 
observed  that  the  acetyl-methylcarbamide  resulting  from  the  action 
of  an  alkaline  solution  of  bromide  on  acetamide,  is  the  final  product  of 
a  series  of  reactions.  It  was  hence  desirable  that  an  inquiry  should 
be  made  into  the  different  phases  of  the  process  in  order  to  get 
some  idea  of  the  working  of  the  reaction.  The  results  of  such  an 
investigation  are  published  in  this  paper. 

Acetamide    dissolves   in  bromine   without   development  of  heat  or 
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evolution  of  hydrobromic  acid ;  it  is  therefore  probable  than  an  addi- 
tion product  is  formed ;  the  compound,  however,  is  of  very  loose  com- 
bination, for  on  exposure  to  the  air  bromine  evaporates  and  acetamide 
remains. 

A  mixture  of  1  mol.  bromine  with  2  mol.  acetamide,  when  treated 
with  potassium  hydroxide  in  the  manner  described  in  the  previous 
paper  (loc.  cit.),  gives  rise  to  acetylmethyl-carbamide,  as  already  ob- 
served. When,  however,  potassium  hydroxide  acts  on  a  mixture  of 
1  mol.  bromine  with  1  mol.  acetamide,  acetomonobromamide,  JcNHBr, 
is  produced,  which  forms  large  well-formed  rectanguhir  plates,  with 
characteristic  stria).  It  can,  with  care,  be  crystallised  from  warm 
water.  The  crystals  contain  1  mol.  H^O  (m.  p.  70 — 80°,  with  loss  of 
water),  which  is  completely  driven  off  at  50°,  the  dry  substance  melts 
at  108".  It  is  volatile,  slightly  even  at  50°.  The  formation  of  this 
substance  explains  the  production  of  methyl-acetocarbamide,  which  is 
immediately  produced  when  molecular  proportions  of  the  monobromo- 
compound  and  acetamide  are  warmed  with  soda.  Acetomonochloramtde, 
ScNHCl,  is  formed  where  acetomonobromamide  is  treated  with  hydro- 
chloric acid  as  long  as  a  separation  of  bromine  takes  place ;  also  by 
treating  fused  acetamide  with  chlorine:  in  this  latter  case  the  presence 
of  alkali  is  not  neces.sary,  for  the  acetamide  itself  acts  as  such,  and 
combines  with  the  hydrochloric  acid.  Acetomonochloramide  is  crys- 
talline, and  melts  at  llO''.  By  further  action  of  hydrochloric  acid  it 
is  converted  into  acetamide,  with  evolution  of  chlorine.  Iodine  gives 
no  definite  results  with  acetamide.  Ammonia  acts  violently  on  aceto- 
bromamide,  nitrogen  being  evolved,  and  acetamide  and  hydrobromic 
acid  formed  :  SJcNHBr  -|-  2NH3  =  3HBr  +  3JcNH,  -|-  N,.  Aniline 
acts  sometimes  with  explosive  violence,  producing  acetamide  and  tri- 
bromauiline  (m.  p.  117^)  ;  no  nitrogen  is  evolved.  Several  other 
aromatic  bodies  act  in  a  similar  way,  for  example,  phenol  yields  tri- 
bromophenol  and  acetamide. 

When  treated  with  strong  soda-solution,  acetomonobromamide  forms 
a  sodium  salt  which  may  remain  for  hours  in  the  cold  soda  without 
decomposing.  If,  however,  the  solution  is  moderately  diluted  and 
carefully  heated  at  60 — 70°,  until  acids  no  longer  produce  a  yellow 
coloration,  sodium  bromide  and  carbonate,  and  methylamine  are 
produced.  Methyl  cyanate  is  likewise  formed  as  an  intermediate 
product,  and  if  the  mouobroraaroide  is  mixed  with  silver  carbonate, 
and  gently  warmed,  the  methyl  cyanate  is  given  off;  but  the  reaction  is 
very  violent,  so  that  it  is  necessary  to  moderate  it  by  mixing  the  re- 
agents with  a  neutral  body,  such  as  sand.  This  reaction  renders  the 
formation  of  methylacetocarbamide  still  clearer,  for  methyl  cyanate 
and  acetamide  yield  the  carbamide. 

Cold  and  moderately  warm  water  are  without  action  on  acetomono- 
bromamide. When,  however,  the  two  bodies  are  boiled  together,  brown 
vapours  are  given  off,  and  acetamide  and  a  small  quantity  of  methyl- 
acetocarbamide are  produced.  The  brown  vapours  are  a  mixture  of 
bromine  and  hypobromous  acid,  XcNHBr  +  HoO  =  AcNH,  +  HBrO  ; 
and  25^NHBr  =  NMeH.C0.NAcH  -|-  Br^.  If  a  dilute  solutionof  1  mol. 
monobromamide  is  mixed  with  1  mol.  bromine,  and  saturated  with 
potash,  golden-yellow  needles  or  leaflets  of  acetodibromamide  separate 
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out.  They  can  be  crystallised  at  100°  from  warm  water  without  de- 
composition, are  soluble  in  ether  and  alcohol,  melt,  when  dry,  and 
volatilise  with  partial  decomposition  at  a  higher  temperature. 
Boiled  with  water  the  compound  is  converted  successively  into  the 
monobromamide  and  acetamide.  Hydrochloric  acid  changes  it  into 
acetomonochloramide.  When  treated  with  alkali,  there  is  a  violent 
evolution  of  gas,  a  hypobromite  and  acetamide  being  evidently  formed, 
and  the  latter  being  changed  into  acetic  acid  and  ammonia,  which 
is  decomposed  by  the  hypobromous  acid,  with  evolution  of  nitrogen. 
Ultimately  the  solution  contains  acetate  and  hypobromite,  or  if  it 
has  been  heated,  simply  a  bromate  of  the  alkali.  By  admixture  with 
acetamide  in  molecular  proportion,  pure  acetomonobromamide  is 
formed :  XcNBr^  +  ^^NNHj  =  2AcNHBr. 

If  soda  be  used  instead  of  potash  in  the  preparation  of  acetomono- 
bromamide, it  must  be  used  in  dilute  solutions  only,  and  then  the 
amide  will  remain  in  solution  and  will  have  to  be  extracted  with  ether. 
When  concentrated  soda  is  used,  a  body,  C2H5NaNO^Br3,  is  formed 
thus  :— CHaONHa  +  2Br2  =  2NaH0  =  CoHsNaNO^Bra  +  NaBr  + 
HjO.  It  crystallises  in  yellow  rectangular  plates,  which  dissolve  in 
Avater,  the  solution,  however,  soon  deposits  a  mass  of  yellow  crystals  of 
dibromamide.  It  will  be  seen  that  the  relative  quantities  of  the 
materials  used,  and  also  the  nature  of  the  alkali  employed,  are  of  im- 
portance to  the  success  of  these  experiments.  D.  A.   L. 

Reduction-processes  in  the  Animal  Body.  By  V.  Merino 
(2?e/".,  15,  1019 — 1021). — The  author,  in  conjunction  with  Mnsculus, 
has  shown  that,  after  doses  of  chloral  hydrate,  the  urine  contains  a 
laevorotatory  acid  which  reduces  cupric  oxide,  named  urochloralic  acid, 
C7Hi2Cl206,  which  on  boiling  with  alkalis  turns  brown  and  gives  an 
odour  of  caramel.  Similar  compounds  have  been  found  after  introduc- 
tion into  the  system  of  nitrobenzene  and  other  aromatic  compounds. 
The  author  finds  that  urochloralic  acid  has  the  formula  CgHuClaOT,  and 
is  decomposed,  on  boiling  with  dilute  acids,  into  trichlorethyl  alcohol 
and  glycuronic  acid,  thus  :  CsHuCIsOt  +  H^O  =  C2H3CI3O  +  CeiiloO^. 
Similarly,  after  taking  butylchloral  hydrate,  the  urine  contains  an  acid, 
CioHisClaOv,  which  on  boiling  with  acids  is  decomposed  into  trichloro- 
butyl  alcohol  and  glycuronic  acid.  The  former  substance  crystallises 
in  long  prisms  (m.  p.  61°,  b.  p.  200°),  converted  by  oxidation  into  tri- 
chlorbutyric  acid.  The  trichlorethyl  and  trichlorobutyl  alcohols  are 
formed  b\'^  reduction-processes  in  the  animal  organism. 

V.  H.  V. 

Formula  of  Benzene.  By  E.  Wroblewskt  (Ber.,  15,  1023). — 
The  author  remarks  that  Kekule's  formula  does  not  account  for  the 
symmetrical  pairs  of  hydrogen-atoms,  the  presence  of  which  has  been 
established  by  the  author's  experiments  and  those  of  Hiibner  and 
Petermann.  V.  H.  V. 

Synthesis  of  Aromatic  Hydrocarbons.  By  H.  Goldschmidt 
(Ber.,  15,  1066 — 1068). — Aromatic  ethers  and  homologues  of  aniline 
have  been  obtained  by  the  action  of  zinc  chloride  on  the  phenols  and 
mixtures  of  aniline  and  the  paraffiaoid  alcohols.  By  a  similar  reaction 
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the  author  has  obtained  horaologaes  of  benzene  by  the  action  of  zinc 
chloride  on  mixtures  of  benzene  and  its  homologues  with  the  parnffinoid 
alcohols.  Thus,  benzene  and  isobutyl  alcohol  give  isobutylbenzene 
and  dibutylbenzene ;  toluene  and  butyl  alcohol  give  methylbntylben- 
zene,  and  benzene  and  ethyl  alcohol  give  ethylbenzene,  although  in  the 
latter  case  the  yield  was  small,  owing  to  diflBculties  of  manipulation. 

V.  H.  V. 

Action  of  Alcoholic  Potash  on  Paranitrochlorobenzene.  By 
C.  WiLLGERODT  {Her.,  15,  1002 — 1005). — The  author  has  examined 
the  action  of  potash,  dis.solved  in  various  alcohols  and  under  different 
conditions,  on  paranitrochlorobenzene,  with  the  following  results  : — 

(1.)  Potash  dissolved  in  abfoluto  or  high-percentage  alcohol,  at  a 
temperature  of  100 — 130°,  reduces  paranitrochlorobenzene  to  dichlor- 
azoxybenzene,  and  at  150 — 200°  to  dichlorazobenzene. 

(2.)  The  reducing  power  of  the  alcoholic  solution  varies  with  the 
alcohol  used  ;  thus,  ethyl  alcohol  forms  dichlorazoxybenzene  at  once, 
without  assisting  the  reaction  by  the  application  of  heat,  while  methyl 
alcohol  has  only  a  moderate  reducing  acti<m,  a  considerable  quantity 
of  paranitranisoil  being  formed  in  the  reaction  besides  the  dichlorazo- 
benzene, 

(3.)  On  diluting  the  alcohol  with  water,  the  reducing  power  is  con- 
siderably modified,  paranitrophenetoil  being  obtained  on  heating  pani- 
nitrochlorobenzene  with  dilute  alcoholic  potash,  thus  : — 

CeH^CNOOCl  +  EtOH  =  CH^CNOO-OEt  +  HCl  and 

HCl  +  KOH  =  KCl  +  H,0. 

In  order  to  separate  the  phenetoTl  from  the  unaltered  nitrochloro- 
benzene,  and  from  any  dichlorazoxybenzene  which  may  be  formed, 
the  crude  product  is  distilled  in  a  current  of  steam,  when  the  nitro- 
pheneto'il  passes  over.  Similarly,  on  substituting  methyl  for  ethyl 
alcohol,  paranitranisoil  is  obtained. 

(4.)  Finally,  by  the  action  of  more  dilute  alcoholic  potash  on  para- 
nitrochlorobenzene potassium  nitrophenate  is  formed,  either  by  the 
replacement  of  the  chlorine-atom  by  the  OK  group,  or  by  the  saponi- 
fication of  the  intermediate  phenetoil,  or  more  probably  by  both  of 
these  reactions.  V.  H.  V. 

Orthodinitro-compounds.  By  A.  Laubenheimer  {Ber.,  15,  597 
— 599). — In  former  communications  {Ber.,  9,  768,  1826;  and  11, 
1155)  it  has  been  shown  that  orthodinitro-compounds  react  with 
alkalis,  ammonia,  and  compound  ammonias,  in  such  a  way  that  one  of 
the  two  nitro-groups  is  replaced  by  another  atomic  group,  thus,  ortho- 
dinitrobenzene  gives  orthonitrophenol  when  boiled  with  potash.  This 
reaction  is  now  extended  to  orthodinitrochlorobenzene  [NO2  :  NO2  :  CI 
=  1:2:4]  (m.  p.  37"1°),  which  by  the  action  of  sodium  sulphite  is 
converted  into  sodium,  nitrochlorobenzenesulphonate, 

C6H3(ClN02).S03Na  +  2HjO  [NO2 :  SOjNa  :  CI  =  1  :  2  :  4], 

crystallising  from  alcohol  in  brilliant  thin  prisms  or  needles,  of 
pale  reddish -yellow  colour.     On  drying  over  sulphuric  acid  it  loses 
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1  mol.  HaO,  and  the  second  at  100 — 120°.  It  dissolves  in  158  parts 
of  water  at  5'3° ;  and  is  less  soluble  in  alcohol.  Its  concentrated 
solution  is  not  precipitated  by  calcium  chloride,  lead  acetate,  silver 
nitrate,  copper  sulphate,  or  mercurous  chloride,  or  mercurous  nitrate, 
nor  by  barium  chloride,  except  on  long  standing.  Nitrochloi-obensene 
sulphonamide,  C6H3(C1N02).S02NH2,  crystallises  from  alcohol  in  four- 
sided  leaflets  (158 — 159°,  uncorr.),  and  from  vvater  in  needles  ;  it  is 
moderately  soluble  in  alcohol,  but  less  soluble  in  cold  water. 

T.  C. 
Oxidation  of  Symmetrical  Nitroxylene.  By  E.  Wroblewsky 
(Ber.,  15,  1021 — 1023). — From  a  comparison  of  many  researches  the 
generalisation  has  been  drawn,  that  when  a  halogen  or  nitro-derivative 
of  benzene,  with  a  side-chain,  is  oxidised  with  chromic  acid,  the  side- 
chain  the  farthest  removed  from  the  halogen  or  nitro-group,  is 
converted  into  the  corresponding  carboxyl-group.  Beil.stein  and 
Kreusler  have  studied  the  oxidation  of  a  nitroxylene,  which  further 
experiments  showed  to  be  a  mixture  of  three  isomerides,  containing 
the  groupings  Me  :  Me  :  NH2,  in  the  positions  1:3:4  and  1:4:5 
and  1:2:4;  but  in  these  cases  the  methyl-group  in  the  position  1 
was  oxidised,  whilst  the  other  was  unattacked.  The  author  has 
studied  the  oxidation  of  symmetrical  nitroxylene  Me  :  Me  :  N02  = 
1:3:5,  containing  both  the  methyl-groups  in  the  same  position  rela- 
tively to  the  nitro-group,  and  has  found  that  both  the  groups  are 
oxidised,  with  formation  of  nitro-isophthalic  acid.  The  result  con- 
firms the  theory  stated  above.  V.  H.  V. 

Laws  of  Substitution  of  Aromatic  Amines.  By  C.  Langeb 
(Ber.,  15,  1061 — 1065). — The  author  has  made  a  series  of  generalisa- 
tions and  experiments  on  the  laws  of  the  substitution  of  the  aromatic 
amines  by  the  halogens. 

As  aniline  forms  directly  trichlor-  and  tribromaniline,  it  would, 
a  priori,  be  expected  that  monochloraniline  would  take  up  2  atoms, 
and  dichloraniline  1  atom  of  chlorine.  This  is  the  case  if  the  chlorine- 
atoms  occupy  the  ortho-  or  para-position  to  the  amido-group ;  but  in 
the  case  of  the  meta-derivatives  the  presence  of  the  halogen  does  not 
dimmish  the  number  of  atoms  taken  up,  since  the  substituted  amine  takes 
up  the  same  number  of  atoms  as  the  amine  itself.  Thus  metabrom- 
aniline,  for  example,  forms  tetrabromaniline,  and  the  symmetrical  di- 
bromaniline  [NHn :  Br  :  Br  =  1  :  3  :  5]  forms  pentabromaniline.  To 
establish  this  generalisation,  the  author  has  studied  the  action  of 
halogens  on  meta-  and  ortho-nitraniline  and  the  three  chloranilines. 
It  is  shown  that  metanitraniline  forms  trichlor-,  but  orthonitraniline 
dichlor-nitraniline ;  parachloraniline  gives  trichloraniline  with  ortho- 
chloraniline,  bromine  gives  dibromochloraniline,  but  metachloraniline 
takes  up  3  atoms  of  bromine  to  form  tribromochloraniline. 

Tribromochlorobenzene  from  tribromochloraniline  crystallises  in 
golden-yellow  needles  (m.  p.  82°),  easily  soluble  in  alcohol. 

V.  H.  V. 

Action  of  Nitric  Acid  on  Tribromaniline.  By  S.  M.  Losa- 
KITSCH  {Ber.,  15,471 — 474). — Snow-white  tribromaniline  (m.  p.  119°) 
is  prepared  by  pouring  a  solution  of  bromine  in  aqueous  alcohol  into 
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aniline  suspended  in  water.  When  tribromaniline  is  boiled  with  hot 
concentrated  nitric  acid,  dihromodinitromethane  distils  over,  and  tetra- 
bromobenzene  remains  in  the  flask  together  with  hromanil,  oxalic 
acid,  and  picric  acid,  and  a  dark  red  substance  soluble  in  alcohol.  Di- 
hromodinitromethane, CBr.i(N02)i,  can  be  obtained  pure  by  precipita- 
tion from  its  potassium  derivative  and  distillation  with  st^am  ;  it 
.  forms  a  greenish-yellow  mobile  liquid  having  a  suffocating  odour ;  its 
vapour  attacks  the  eyes.  It  solidities  at  a  few  degrees  above  zero  to  a 
white  crystalline  mass,  and  at  50°  begins  to  decompose,  bromine  dis- 
tilling off ;  it  volatilises  with  bteam  without  decomposition.  It  is 
insoluble  in  water,  but  miscible  in  all  proportions  with  alcohol.  It 
does  not  burn  in  the  air.  It  combines  with  basic  hydrates,  one  bromine- 
atom  being  replaced  by  a  metal,  forming  saline  compounds.  These 
bodies  are  yellow,  and  explode  easily.  The  potassium  derivative, 
CKBr(N02)2,  forms  large  pale-yellow  brilliant  crystals,  easily  soluble 
in  warm  water,  less  so  in  alcohol.  The  aqueous  solution  is  decora- 
posed  by  prolonged  boiling,  giving  off  an  odour  of  dibromodinitro- 
methane.  Acids  decompose  it  with  separation  of  dibromonitrome- 
thane.  This  derivative  explodes  either  by  percussion  or  heating.  The 
sodium  and  ammonium  derivatives  are  similar  to  that  of  potassium  ; 
they  are,  however,  easily  soluble  in  alcohol.  The  tetraniethylammonxum 
derivative  crystallises  in  feathery  groups  of  yellow  needles. 

When  nitric  acid  acts  on  tetrabromaniline  in  glacial  acetic  acid 
solution  the  same  products  are  formed  ;  if,  however,  the  heating  of 
the  mixture  be  stopped  when  the  red  fumes  begin  to  come  off,  then 
dihromoniiraniline,  C6H2Br2(N02)NH2,  is  formed.  It  crystallises  in 
biilliant  sulphur-yellow  needles  (m.  p.  206 — 207°)  soluble  in  boiling 
alcohol  and  in  glacial  acetic  acid. 

When  the  reaction  with  nitric  acid  and  tetrabromaniline  in  glacial 
acetic  acid  solution  is  conducted  in  the  presence  of  alcohol,  and  the 
mixture  is  boiled  for  some  time,  a  white  crystalline  (needles,  m.  p. 
119 — 120°)  sublimate  of  tribromobenzene,  CgHsBrg,  is  deposited. 

D.  A.  L. 

Action  of  Carbon  Bisulphide  on  Paranitraniline.  By  S.  M, 
LoSANiTSCH  {Ber.,  15,  470 — 471). — Metanitranilino  (m.  p.  110°)  is 
converted  into  1 :  3  dinitrodiphenylthiocarbamide  by  boiling  in  alka- 
line solution  with  carbon  bisulphide.  The  author  has  tried  an  experi- 
ment with  [1:4]  nitraniline.  When  a  strongly  alkaline  alcoholic 
solution  of  this  substance  and  carbon  bisulphide  is  boiled  for  a  week 
in  a  flask  with  reflux  condenser,  the  carbon  bisulphide  distilled  off, 
and  the  residue  acidified  with  hydrochloric  acid  and  diluted,  [1  :  4] 
nitrophenylxanthamide,  SEt.CO.]S'H.C6H4N02,  crystallises  out  iu  small 
yellow  needles  (m.  p.  175 — 176"),  soluble  in  alcohol.  In  fact,  thio- 
urethanes  (along  with  thiocarbamides)  are  always  formed  when 
aromatic  amines  are  boiled  for  a  long  time  with  carbon  disulphide  in 
alkaline  alcoholic  solutions.  In  this  way  the  author  has  prepared  the 
respective  thiourethanes  from  aniline,  [1  : 4]  chluraniline,  and  [1  : 4] 
toluidine.  D.  A.  L. 

Mesidine  Derivatives.  By  J.  Eisenberg  (Ber.,  15, 1011—1019). 
— The  author  has  prepared  and  examined  several  derivatives  of  mesi- 
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dine.  On  heatinc^  mesi'dine  with  twice  its  weight  of  carbon  disnl- 
phide  with  addition  of  alkali  and  alcohol,  mesitylthiocarbimide  is 
formed,  which  crystallises  in  long  glistening  needles  (m.  p.  64°), 
soluble  in  alcohol,  ether,  and  benzene.  If  mesidine  and  carbon 
bisulphide  are  heated  in  molecnlar  proportion  without  addition  of 
alkali,  dimesifylthiocarbamide,  CS(NH.C6H2Me3)2,  crystallising  in  white 
needles  (m.  p.  ]96"),  is  obtained. 

Mesitylthiocarhamide,  NHj.CS.NHCeH^Mea,  is  best  prepared  by 
warming  mesifcyltbiocarbimide  with  alcoholic  ammonia ;  it  crystallises 
in  glistening  leaflets  (ra.  p.  222°),  easily  soluble  in  ether,  insoluble  in 
water ;  it  forms  a  well-crystallised  platinochloride.  Similarly  mesityl- 
phenyl-and  orthotolylthiocarbamides  can  be  obtained.  By  the  action 
of  lead  oxide  on  dimesitylthiocarbamide  in  presence  of  ammonia, 
dimesitylguanidine,  CNH(NH.C6H2Me3)2,  is  obtained,  crystallising  in 
small  prisms  (m.  p.  218°)  insoluble  in  water,  soluble  in  alcohol  and 
benzene  :  it  is  a  monoacid  base ;  on  substituting  mesidine  for  am- 
monia in  the  reaction  above,  trimesitylgnanidine  is  formed. 

On  digesting  mesitylthiocarbimide  with  ethyl  alcohol,  mesitylethyl- 
thioic  acid,  C6H2Me3NC(SH)OEt,  is  formed,  crystallising  in  delicate 
needles  (m.  p.  88°),  soluble  in  alcohol,  ether,  soda,  and  baryta  solutions  ; 
it  forms  a  hydrochloride,  and  mercury,  copper,  lead,  and  silver  salts. 

By  the  action  of  ethyl  chlorocarbonate  on  mesidine,  besides  mesidine 
hydrochloride,  there  is  formed  mesityl-ethyl  carbonate, 

CeH.Mes.NH.COOEt, 

crystallising  in  long  colourless  needles  melting  at  61°;  on  distillation  it 
decomposes,  with  formation  of  mesitylcarbimide.  This  latter  compound 
is  best  obtained  by  distilling  the  carbonate  with  phosphoric  anhydride  ; 
it  is  a  colourless,  disagreeably  smelling  liquid  (b.  p.  218°),  which  on 
standing  decomposes  and  deposits  a  white,  gelatinous  mass :  it  com- 
bines directly  with  ammonia  and  the  amines  to  form  substituted  car- 
bamides  ;  with  mesidine  it  gives  dimesitylcarhamide,  CO(NH.C6HoMe3)2, 
crystallising  in  delicate  prisms  melting  at  300°. 

On  heating  mesidine  with  phthalic  anhydride,  mesitylphthalimide, 
C6H4 1  C2O2 '.  N.C6H2Me3,  is  formed,  crystallising  in  long  silky  needles 
(m.  p.  171°),  insoluble  in  water,  easily  soluble  in  alcohol,  ether,  &c. 
Mesitylphthalimide  gives  with  fuming  nitric  acid  a  mononitro-deriva- 
tive,  crystallising  in  golden  prisms  (m.  p.  210°),  decomposed  on  boiling 
with  alcoholic  potash,  with  formation  of  nitromesidine.  With  a  mix- 
ture of  nitric  and  sulphuric  acids,  mesitylphthalimide  gives  a  dinitro- 
compound  (m.  p.  242°)  crystallising  in  long  spike-shaped  crystals, 
insoluble  in  water,  soluble  in  alcohol  and  acetic  acid. 

Mesidine  when  heated  with  succinic  acid  gives  mesityl  succini- 
mide,  crystallising  in  pearly  leaflets  (m.  p.  137°),  easily  soluble  in 
alcohol  and  acetic  acid. 

Further  researches  on  mesidine-derivatives  are  promised. 

V.  H.  V. 

Compounds  of  Benzotrichloride  with  Aromatic  Bases.    By 

0.  DoEBNEE  (Ber.,  15,  232 — 239).— The  action  of  benzotrichloride  on 
aniline  gives  rise  to  two  different  products  according  as  the  reaction  is 
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so  conducted  as  to  lead  to  the  replacement  of  the  hydrogen  of  the 
amido-group  or  of  the  benzene  nucleus.  By  gently  heating  together 
benzotrichloride  and  aniline,  the  henzemjldi phenyl amidine  of  Limpricht 
(henzenyldiplienyldiartiine)  CPh(NHPh)  !  NPh  is  obtained  ;  it  crystal- 
lises from  alcohol  in  long  needles  (m.  p.  14-4°),  the  plathwchlortde, 
(Ci9Hi6N2,HCl)2iPtCl4,  crystallises  in  small  yellow  needles,  the  picrcUe, 
CigHioNz.CeHsNjO?,  in  yellow  needles.  On  heating  the  base  with 
concentrated  hydrochloric  acid  at  150°,  it  is  decomposed  into  benzoic 
acid  and  aniline. 

Bianiidotriphenylcarbinol,  CPh(C6H4.NH2)2.0H,  the  product  result- 
ing from  substitution  in  the  benzene  nucleus,  is  best  obtained  by 
heating  aniline  hydrochloride  (40  parts),  nitrobenzene  (45  parts), 
benzotrichloride  (40  parts),  and  iron  filings  (5  parte)  in  a  vessel  provided 
with  a  reflux  condenser  for  3 — 4  hours  at  180°.  The  hydrochloride, 
CigHieNv.HCljthus  produced  forms  small  dark-blue  crystals  moderately 
soluble  in  cold,  more  readily  in  hot  water,  readily  soluble  in  alcohol 
and  glacial  acetic  acid ;  the  solutions  have  a  red-violet  to  violet 
colour,  and  dye  silk  bluish- violet.  On  addition  of  an  alkali,  the  free 
base  is  precipitated,  and  can  be  obtained  from  its  alcoholic  solution  in 
small  indistinct  pale  yellow  crystals.  It  melts  below  100°  to  a  bluish- 
violet  oil,  and  can  be  heated  to  130°  without  decomposition ;  it  is  in- 
soluble in  water,  readily  soluble  in  alcohol  and  benzene.  Dilute  acids 
dissolve  it  in  the  cold  to  violet  solutions ;  concentrated  acids  decolorise 
the  solutions.  The  basic  properties  are  not  stronsfly  marked,  boiling 
with  wat^r  causing  a  partial  dissociation  of  the  salts. 

On  boiling  a  solution  of  the  hydrochloride  with  zinc,  it  is  reduced 
to  diamidotriphenylmethane.  By  heating  it  with  excess  of  methyl 
iodide  for  some  hours  at  120°,  malachite-green  is  formed.  Aniline 
hydrochloride  at  180 — 200°,  converts  it  into  a  bluish-green  dye,  in  all 
probability  CPh(C6H4.NHPh),.OH. 

Diamidotriphenylcarbmol  can  also  be  prepared  from  benzoylani- 
lide,  Ph.CO.C6H4.NH2,  by  heating  it  with  phosphoric  chloride,  and 
mixing  the  resulting  chloride  (Ph.CCl.C6H4  ?)  with  aniline  and  con- 
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centrated  sulphuric  acid.  As  benzoylanilide  belongs  to  the  para  series, 
it  follows  that  at  least  one  amido-group  must  be  in  the  para  position 
relatively  to  the  methane  carbon-atom,  and  it  is  very  probable  that 
both  amido-groups  are  para,  as  0.  Fischer  has  shown  that  diamido- 
triphenylmethane is  converted  by  nitrous  acid  into  the  dihydroxytri- 
phenylmethane  that  can  be  prepared  from  benzotrichloride  and  phenol. 

A.  J.  G. 
Action  of  Ethyl  Chloracetate  on  Phenylenediamine.  By  J. 
ZiMMERMANX  {Bcr.,  15,  518 — 519). — When  2  mols.  ethyl  monochlor- 
acetate  are  gently  warmed  with  2  mols.  phenylenediamine,  a  violent 
action  soon  sets  in,  accompanied  by  great  development  of  heat.  The 
ethereal  extract  of  the  product  deposits  on  evaporation  crystals  of 
ethyl  meta-phenylenediglycocollate,  C6H4[NH  '.  CHo.COOEtJa,  which 
forms  fine  needles  (m.  p.  73°)  very  sparingly  soluble  in  water,  easily 
in  alcohol  and  ether.  Toluylenediamine  reacts  in  an  analogous  man- 
ner, but  the  product  has  not  yet  been  examined.  T).  A.  L. 

VOL.  XLII.  3  s 
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Formation  of  Bases  from  Acid  Amides.  By  C.  Walt.ach 
(Be)-.,  15,  208 — 211). — Formauilide  when  treated  at  100°  with  gaseous 
hydrochloric  acid,  yields  methenyldipheuyldiamine.  Acetanilide 
similarly  treated  at  150°  gives  ethenyldiphenyldiamine.  Equal 
weights  of  acetamide  and  aniline  hydrochloride  heated  together  also 
yield  ethenyldiphenyldiamine,  the  yield  being  so  considerable  as  to 
make  this  the  best  method  of  preparing  the  base.  A.  J.  G. 

Action  of  Heat  on  Thioformanilide.     By  W.  W.  J.  Nicolt, 

(J3er.,  15,  211 — 212). — On  heating  thioformanilide  in  sealed  tubes  at 
180°  for  6 — 7  hours,  hydrogen  sulphide  is  obtained,  together  with  a 
substance,  CuHioSNj,  crystallising  in  scales  and  plates  melting  at  140°, 
readily  soluble  in  alcohol,  nearly  insoluble  in  hot  benzene ;  when 
treated  with  a  hot  soda-solution,  it  first  dissolves  and  then  decom- 
poses into  aniline,  formic  acid  and  hydrogen  sulphide.  The  platino- 
chloride,  CuHiN.,S,2HCl,PtCl4,  does  not  crystallise.  A.  J.  G. 

Behaviour  of  Dimethylphenylphosphine  with  Ethylene 
Bromide.  By  L.  Gleichmann  (Ber.,  15,  198 — 200). — On  mixing 
equal  molecular  weights  of  ethylene  bromide  and  dimethylphenylphos- 
phine, the  whole  solidifies  to  a  crystalline  mass  of  hromethyldimethyl- 
pheiiylphosphonium  bromide,  PMe2Ph(C2HiBr)Br.  It  crystallises  in 
colourless  tables  (m.  p.  187°),  readily  soluble  in  hot  alcohol  and  water; 
100  parts  of  alcohol  at  18°  dissolve  35*4  parts  of  the  salt.  Silver 
nitrate  precipitates  one-half  of  the  bromine  from  its  solution,  whilst 
silver  oxide  removes  the  whole.  With  platinic  chloride  it  yields  a 
yellowish-red  crystalline  powder,  [PMe2Ph(C2H4Br)Br]2,PtCl4.  Itcan 
also  unite  with  2  mols.  of  bromine,  giving  a  red  crystalline  powder, 
from  which  the  added  bromine  can  be  again  removed  by  heating  in 
air. 

By  heating  the  foregoing  compound  in  concentrated  alcoholic  solu- 
tion with  a  further  quantity  of  dimethylphenylphosphine,  a  crystalline 
precipitate  of  the  composition  C2H4(PMe2PhBr)2,  is  obtained.  It  dis- 
solves in  50  parts  of  alcohol  at  21°,  melts  above  300°,  and  gives  with 
platinic  chloride  a  deep  red  precipitate  insoluble  in  water.  The  whole 
of  the  bromine  can  be  removed  by  silver  nitrate.  The  salt  can  com- 
bine with  5  mols.  of  bromine,  forming  a  red  powder.  On  dissolving 
this  in  hot  glacial  acetic  acid,  bromine  is  eliminated,  and  on  cooling,  a 
yellow  crystalline  compound,  C2H4(PMe2PliBr)2,Br2,  is  obtained  (m.  p. 
171°).  A.  J.  G. 

Homologues  of  Phosphenyl  Chlorides.  By  A.  Michaelis  and 
C.  Paneck  {Annalen,  212,203 — 239). — These  compounds  are  prepared 
by  heating  toluene  and  its  higher  homologues  with  phosphorous  chlo- 
ride and  aluminium  chloride. 

I.  ToLTLPHOSPHO-COMPOUNDS. — Toluene  (150  g.),  phosphorous  chloride 
(200  g.),  and  aluminium  chloride  (30  g.)  are  heated  in  a  flask  with 
reversed  condenser,  placed  in  a  sand-bath  over  a  small  flame.  At  first 
hydrogen  chloride  is  abundantly  evolved,  but  this  soon  ceases,  and  the 
liquid  usually  separates  into  two  layers.  It  is  then  treated  with  twice 
its  volume  of  toluene,  1 — I'o  c.c.  water  is  added,  and  the  whole  is 
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warmed  for  a  short  time,  after  which  the  liquid  is  poured  into  a  tap- 
funnel,  and  left  to  clarify  from  24 — 36  hours,  and  the  resinous  oil 
which  separates  is  removed  and  distilled,  passing  over  below  120°. 
The  residue  is  again  mixed  with  a  quantity  ot  toluene  sufficient  to  pro- 
duce strong  turbidity,  and  once  more  left  to  stand  in  the  tap-funnel, 
till  it  becomes  clear,  which  takes  place  in  12 — 18  hours.  The  sediment 
is  then  removed,  the  greater  part  of  the  toluene  distilled  off  at  about 
130°,  and  the  residue  finally  submitted  to  fractional  distillation  in  a 
stream  of  carbonic  anhydride. 

Toli/lphosphochlorides. — In  this  manner  two  portions  of  liquid 
were  obtained,  one  of  which,  after  removal  of  admixed  toluene,  boiled 
at  236—240°,  the  other  at  240— 2"i0°.  These  liquids,  exposed  to  the 
temperature  of  a  mixture  of  snow  and  salt,  solidified  to  a  laminar  mass 
drenched  with  an  oily  liquid,  and  on  removing  this  liquid  by  straining 
and  pressure,  remelting  the  remaining  crystals,  again  solidifying  them, 
and  repeating  the  whole  of  this  treatment  several  times,  two  portions 
were  obtained,  one  melting  at  25°,  while  the  other  required  a  very  low 
temperature  to  solidify  it,  and  was  found  to  consist  of  a  mixture  of 
the  solid  chloride  with  a  small  portion  of  a  lower-boiling  hydrocarbon, 
and  perhaps  also  of  a  liquid  phosphochloride.  Both  the  solid  and  the 
liquid  chlorides  give  by  analysis  numbers  agreeing  with  the  formula 
C7H7PCIi.  Moreover  the  solid  phosphochloride  was  found  to  agree  in 
melting  point  and  properties  with  that  which  is  obtained  by  the  action 
of  PCI3  on   mercury-ditoljl :   hence  it   consists   of  paratolylphoapho- 

1  4 
dichloride,  C6Hi(CH:,)PCU-  This  chloride  forms  a  colourless  mass  of 
long  needles,  melting  at  25"  and  boiling  at  245°.  It  fumes  slightly  in 
the  air,  more  strongly  in  the  fused  state ;  dissolves  readily  in  ether,  chlo- 
roform, benzene,  and  carbon  sulphide,  behaving  indeed  in  every  respect 
like  phenyl phosphodichloride.  With  water  and  with  alcohol  it  reacts 
violently,  yielding  tolylphosph'mic  acid,  C7H7P02H2,  together  with  HCl 
and  C2H5CI  respectively.  It  takes  up  chlorine  and  bromine,  with  great 
evolution  of  heat,  and  is  resolved  by  an  excess  of  either  of  these  halo- 
gens into  phosphoric  chloride  or  chlorobromide  and  chloro-  or  bromo- 
tolueue : 

C,H7PCl2  +  CI4  =  PCI5  +  C7H,Cl 
and  C,H7PCl2  -|-  Brj  =  PClaBra  +  C7H7Br. 

1        2 

Ortliotohjlpliospliodichloride,  C6H4(CH3)PCl2,  obtained  by  the  action 
of  phosphorous  chloride  on  mercury-ditolyl  (m.  p.  107°),  is  a  colourless 
liquid,  which  does  not  solidify  at  —20°,  becomes  yellowish  and  turbid 
on  exposure  to  the  air,  and  boils  constantly  at  244°.  In  its  other  pro- 
perties and  in  its  reactions  it  exactly  resembles  the  para-compound. 

Tjli/lphosphotetrachlondes,  C6H4(CH3)PCl4,  p-  and  0-,  are  formed  by- 
passing dry  chlorine  gas  into  the  corresponding  dichlorides  contained 
in  cooled  vessels.  The  pani-compound  is  a  very  hard  light  yellow  mass, 
somewhat  like  phosphorus  pentachloride,  easily  soluble  in  dry  benzene, 
and  separating  from  the  concentrated  solution  in  acuminated  prisms. 
It  melts  at  42°,  and  absorbs  moisture  greedily  from  the  air,  deliquescing 
and  being  converted  into  p-tolylphosphoroxychloride,  C7H7POCI2.  With 
water  it  forms  at  first  the  oxychloride,  which,  however,  is  quickly  con- 

3  s  2 
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verted  into  tolylphosphinic  acid,  CHiPCl^  +  H^O  =  2HC1  + 
CHvPOCU-,  and  CH^POCU  +  2H20  =  2HC1  +  CHvPCOH)^.  With 
dry  sulphurous  oxide  the  tetrachloride  likewise  deliquesces,  yieldin^f 
thionyl  chloride  and  tolylphosphoroxychloride,  C7H7PCU  +  S02  = 
SOClj  +  CtHvPOCL. — The  tetrachloride  heated  in  an  open  tube  is 
partly  resolved  into  free  chlorine  and  the  dichloride,  but  when  heated 
in  sealed  tubes  at  200°,  it  suffers  more  complete  decomposition,  being 
resolved  into  parachlorobenzyl  chloride,  paratolylphosphochloride, 
phosphorus  trichloride,  and  hydrogen  chloride  : 

2C6H4(CH3)PCl4  =  C.H^Cl.CH.Cl  +  C«H,(Cn.)PCl2 

+  PCI3  +  HCl. 

The  phosphodichloride  also  takes  up  hrominey  with  rise  of  tempera- 
ture, and  solidifies  therewith  to  a  flesh-coloured  mass,  which,  when 
treated  with  excess  of  bromine,  is  resolved  with  a  hissing  noise  into  a 

bromotoluene  and  a  halo'id  compound  of  phosphorus. 

1         2 

Orthotohflpliosphotetrachloride,  C«H4(CH3)PCli.  isa  yellow  Solid  body, 

prepared  like  the  p-compound,  and  exhibiting  similar  reactions.     The 

quantity    of    it  obtained   was    too    small    for  complete   investigation. 

The  differences  between  the  two  isomerides  are  best  seen  in  their  acid 

derivatives. 

I  4 

ParatolylphosphoroxifcJiloride,  C6H4(CH3)POCl2,  is  best  obtained  by 
the  action  of  dry  sul[)hnrous  oxide  on  />-to]ylphosphotetrachIoride  : 
CeH^MePCU  +  SO2  =  SOCI2  +  C6H4MePOC]3.  It  is  also  formed, 
as  above  stated,  by  treating  the  tetrachloride  with  a  small  quantity  of 
water.  It  is  a  nearly  colourless  viscid  liquid,  which  boils  at  284 — 
285°,  and  is  rapidly  decomposed  by  water  into  hydrochloric  and  tolyl- 
phosphinic acids. 

The  above  described  tolylphosphochlorides,  when  decomposed  by 
water,  also  yield  acids,  one  of  which  is  analogous  to  phosphorous,  the 
other  to  tribasic  phosphoric  acid,  compounds  in  which  the  differences 
between  the  ortho-  and  para-modifications  come  out  more  distinctly 
than  in  the  chlorides. 

TolylpJbOsphinous  acids. — The  para-acid,  CGHiMe.POsHa,  analo- 
gous to  phosphorous  acid,  is  easily  prepared  by  the  action  of  water  on 
jo-tolylphosphodichloride.  It  is  but  very  slightly  soluble  in  water,  even 
when  warm,  and  separates  at  the  bottom  of  the  vessel  as  a  thick  oil, 
which  solidifies  on  cooling ;  and  on  decanting  the  supernatant  liquid, 
washing  the  solidified  residue  repeatedly  with  cold  water  to  remove 
hydrochloric  acid,  then  dissolving  it  in  alcohol,  and  leaving  the  filtrate 
to  evaporate  over  sulphuric  acid,  the  tolylphosphinous  acid  separates  in 
transparent,  colourless,  nearly  square  plates,  melting  at  104 — 105".  It 
is  nearly  insoluble  in  cold  water  acidulated  with  hydrochloric  acid,  but 
dissolves  readily  in  alcohol,  less  readily  in  ether.  It  is  but  little  altered 
by  exposure  to  the  air.  When  boiled  with  nitric  acid  it  is  oxidised, 
with  partial  nitration,  to  paratolylphosphinic  acid.  The  same  product 
is  formed  by  the  action  of  moist  chlorine,  part  of  it,  however,  under- 
going further  oxidation.     Paratolylphosphinous  acid   is  resolved  by 
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licat,  just  like  phosphorous  acid,  into  toljlphosphine  and  paratolylphos- 
phinic  acid. 

Paratolylphosphinous  acid  is  monobasic.  The  potassium  salt, 
C7H7POHK,  prepared  by  neutrab'sing  the  alcoholic  solution  of  the 
acid  with  potash,  crystallises  in  tnt'ts  of  slender  nacreous  needles. — 
C7H7P02H(NHi)  forms  white  silky  laminae,  soluble  in  water  and  in 
alcohol,  moderately  permanent  in  the  air. — (C7H7POiH)aBa  forms 
white  crystalline  lamiiiee.  (C7H7P02H)2Pb  is  obtained  by  mixing  the 
sodium  salt  with  lead  acetate,  as  a  crystalline  precipitate,  and  the 
mother-liquor  yields  an  additional  quantity  in  nacreous  scales. — 
(C7H7P02H)Cu  -f  4H.jO  is  obtained  by  precipitjition  in  thin  shining 
lamina),  and  in  needles  on  mixing  its  very  dilute  aqueous  solution  with 
an  equal  volume  of  alcohol. — The  ethyl  salt,  C7H7P(OEt),,  produced 
by  the  action  of  p-tolylphosphochloride  on  dry  sodium  ethylate  free 
from  alcohol,  with  addition  of  anhydrous  ether  to  mitigate  the  violence 
of  the  reaction,  as  a  thick  transparent  liquid,  which  distils  at  280°, 
and  does  not  solidify  on  cooling.  It  bleaches  corks,  and  has  a  disagree- 
able and  extremely  persistent  odour.  Water  resolves  it  into  alcohol 
and  tolylphosphorous  acid. 

Reactions  of  Sodium  p-Tolylphosphinite. — With  CaCU,  no  precipitate  ; 
slight  on  addition  of  ammonia. — BaCU,  no  precipitate. — CUSO4,  in 
aqueous  solution,  precipitate  of  faintly  blue  shining  lamina?,  partly 
dissolving  on  boiling,  and  disappearing  altogether  on  addition  of 
alcohol  ;  solution  deposits  the  Cu-salt  in  small  shining  needles. — 
AgNOs,  white  floccuient  precipitate,  soluble  in  nitric  acid. — FejCU, 
light  yellow  precipitate,  soluble  in  a  large  quantity  of  cold  concen- 
trated hydrochloric  acid. — CO(N03)2,  precipitate  of  rose-coloured 
laminfe,  formed  only  at  boiling  heat,  and  soluble  in  acids. — NiClj, 
faintly  green  granular  precipitate,  formed  on  boiling,  and  soluble  in 
acids. — Pb(5cO)2;  white  crystalline  precipitate,  somewhat  soluble  on 
boiling,  and  crystallising  from  the  solution  in  large  laminea. — HgClj, 
white  crystalline  precipitate  at  boiling  heat,  turning  grey  on  further 
boiling,  or  on  addition  of  hydrochloric  acid. — MnCU :  in  strong  solu- 
tion of  sodium  salt  there  is  gradually  formed  a  crystalline  precipitate, 
which  dissolves  in  hydrochloric  acid. 

Orthotoli/lphosphinous  acid,  C«Hi(CH3).P02H2,  is  obtained  by  de- 
composing the  corresponding  chloride  with  water,  as  a  thick  heavy 
oil.  It  dissolves  readily  in  ammonia  and  in  alcohol,  but  shows  no 
disposition  to  crystallise,  even  after  repeated  purification.  Its  lead 
and  copper  salts  also  do  not  appear  to  crystallise.  The  barium  salt 
crystallises  iu  needles  from  a  solution  of  the  ammonium  salt  mixed 
with  barium  chloride.  The  calcium  salt  is  obtained  in  like  manner  in 
brilliant  laminae;  easily  soluble  in  water,  and  having  the  composition 
(C7H7P02H)Ca  +  H2O. — The  acid  gives  a  yellow  precipitate  with 
ferric  chloride,  white  with  silver  nitrate. 

Tolylphosphinic  acids,  C6H4(CH3)PO(OH)2. — The  ^ara-acid  is 
prepared  by  slowly  adding  tolylphosphotetrachloride,  free  from  adhering 
chlorine,  to  cold  water,  whereupon  it  is  first  converted  into  the  oxy- 
chloride,  which  sinks  to  the  bottom  as  a  heavy  oil,  and  then  into  the 
phosphinic  acid,  which  dissolves  slowly  in  the  cold,  more  quickly  on 
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boiling.  This  acid  crystallises  in  felted  tufts  of  slender  needles,  which 
may  be  freed  from  adhering  mother-liquor  and  hydrochloric  acid  by 
repeated  crystallisation,  and  drying  in  a  vacuum  over  soda-lime.  It 
is  also  formed  by  the  action  of  water  on  ^-tolylphosphochlorobro- 
mide  and  -oxychloride,  and,  as  a  secondary  product  mixed  with  meta- 
phosphoric  acid,  in  the  preparation  of  |)-tolylpbosphine  from  p-to\j\- 
phosphinous  acid,  forming  a  glassy  residue,  the  solution  of  which  in 
water  immediately  deposits  crystals  of  pure  ^-tolylphosphinic  acid. — 
The  paratolylphosphochlorides,  prepared  by  different  methods,  yield 
one  and  the  same  |?-tolylphosphinic  acid. 

This  acid  crystallises  from  water,  as  already  observed,  in  felted 
woolly  tufts  of  needles,  having  but  little  lustre.  It  dissolves  readily 
in  alcohol  and  ether,  and  crystallises  therefrom  in  needles,  having  a 
strong  silky  lustre.  It  melts  at  189°.  It  is  a  strong  bibasic  acid,  and 
forms  three  series  of  salts,  hyperacid,  acid,  and  normal.  It  is  decom- 
posed by  aqueous  chlorine  or  bromine,  being  converted  by  the  latter 
into  monobromotoluene  and  phosphoric  acid.  By  ignition  with  soda- 
lime  it  yields  toluene  and  phosphoric  acid:  C7H7PO(OH)2  +  HOH  = 
CHs  +  P0(0H)3. 

Hi/peracid  potassium,  paratohjlphosphinate  is  formed  on  adding  to  a 
solution  of  the  free  acid  neutralised  with  potash  a  further  quantity  of 
the  free  acid,  till  a  thick  precipitate  is  formed,  converting  the  entire 
liquid  into  a  semisolid  mass.  This  precipitate  dissolves  on  boiling,  and 
the  solution  on  cooling  deposits  the  salt  in  shining  colourless  needles. 
It  dissolves  in  a  large  quantity  of  water  even  in  the  cold,  bat  is  inso- 
luble in  alcohol,  which  throws  it  down  from  the  aqueous  solution  in 
nacreous  laminae.  The  formation  of  this  salt  is  characteristic  of  the 
acid,  a  cold  concentrated  solution  of  which,  added  to  a  moderately 
strong  solution  of  the  nitrate  or  other  salt  of  potassium,  immediately 
forms  a  crystalline  precipitate,  especially  if  the  surface  of  the  tube  be 
rubbed  with  a  glass  rod.  The  precipitate  dissolves  on  heating,  and 
separates  on  cooling  in  shining  needles. 

Acid  barium  p-tolylphosphinate,  (C7H7PO.OH.O)2Ba,  is  obtained  by 
adding  barium  chloride  to  a  solution  of  the  acid  neutralised  with 
potash,  as  a  shining  crystalline  precipitate,  very  slightly  soluble  in 
water,  quite  insoluble  in  alcohol. 

Acid  silver paraiolylphosphinate,  CTHvPOaOHAg,  is  a  white  precipi- 
tate composed  of  shining  laminas,  dissolving  in  the  mother-liquor  and 
in  water  on  boiling  ;  very  slightly  soluble  in  alcohol. — The  normal  salt, 
C7H7PO(OAg)2,  precipitated  by  silver  nitrate  from  a  neutral  solution 
of  the  acid  in  ammonia,  is  white,  curdy,  darkens  quickly  on  exposure 
to  light,  and  dissolves  in  nitric  acid,  sparingly  in  water. 

Reactions  of  Potassium  Paratolylsulphivate. — With  copper  sulphate,  a 
light  blue  precipitate  ;  with  hariu7n  chloride,  white  crystalline  precipi- 
tate, soluble  in  acetic  acid ;  with  calcium  chloride  and  sulphate,  white 
crystalline  precipitate,  insoluble  in  alcohol,  slightly  soluble  in  boiling 
water;  with  strontium  chloride,  white  crystalline,  soluble  in  a  large 
quantity  of  water  ;  with  nichel  sulphate,  apple-green  precipitate  ;  with 
cobalt  nitrate,  peachblossom-coloured  granular  precipitate,  formed 
immediately  at  boiling  heat,  gradually  at  ordinary  temperature;  with 
zinc  suljphate,  white  gelatinous  precipitate ;   with  mangatioxis  chloride. 
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white ;  with  cadmium  chloride,  white  finely  flocculent  precipitate ; 
with  silver  nitrate,  white  curdy  precipitate,  blackening  on  exposure  to 
light;  -with  molybdic  acul,  no  precipitate.  The  characteristic  reaction 
of  the  free  acid,  as  already  observed,  is  that  which  it  gives  with  potas- 
sium salts. 

The  acid  treated  in  aqueous  solution  with  a  slight  excess  of  bromine 
is  resolved  intop-bromotoluene  and  phosphoric  acid:  C7H7PO(OH)2  + 
Br2  +  H,0  =  CHiBr  -|-  P0(0H)3  +  HBr.  By  oxidation  with 
potassium  permanganate  in  alkaline  solution,  it  is  converted  into 
benzophosphinicacid,  COjH.CeHi.POCOII),  (this  Journal,  1881,  Abstr., 
G03). 

Orthotolylphosphinic  acid,  prepared  like  the  para-compound  from  the 
^-tetrachloride,  forms  small  granular  crystals,  melting  at  141",  easily 
soluble  in  water,  alcohol,  and  ether.  The  solution  of  its  potassinm 
salt  gives  with  silver  nitrate  a  white  precipitate ;  with  ferric  chloride, 
a  faint  yellow  precipitate,  soluble  in  strong  hydrochloric  acid;  with 
calcium  chloride,  a  granular  precipitate;  with  barium  chloride,  the 
same,  but  only  after  addition  of  a  little  alcohol.  The  acid  does 
not  exhibit  the  pi-operty  characteristic  of  the  para-modification  (p.  962), 
of  forming  a  sparingly  soluble  hypei*acid  potassium  salt. 

14 

Paratolylphosphine,  CeH^Me.PHo,  obtained  by  dry  distillation  of 
p-tolylphosphinous  acid,  is  a  liquid  boiling  at  178°,  and  solidifying  at 
—  7°  to  a  crystalline  mass,  which  melts  at  -f  4°.  It  has  a  fearful 
odour  (like  that  of  phenylphosphine),  and  produces  headache  and 
bleeding  irom  the  nose.  In  contact  with  the  air  it  oxidises  rapidly, 
with  great  rise  of  temperature,  producing  jp-tolylphosphinous  acid, 
C7H7MeP(OH)2.  In  many  of  its  properties  it  closely  resembles 
Hofmann's  benzylphosphine,  CHi(C6H5).PH2  (this  Journal,  25,  422). 
It  is  insoluble  in  strong  hydrochloi'ic  acid,  but  the  mixture  of  the  two 
yields  with  platinic  chloride  a  yellow  precipitate  of  the  salt 

(C7H7PH3Cl)2PtCl4. 

Aqueous  hydriodic  acid,  of  sp.  gr.  1*7,  converts  the  phosphine  into 
p-tohjlphosphonium  iodide,  C7H7PH3I,  which  when  heated  in  an  atmo- 
sphere of  carbon  dioxide  at  340°,  sublimes  in  cubes,  and  partly  fuses. 
It  absorbs  water  rapidly  from  the  air,  forming  HI  and  tolylphos- 
phine. 

II.  Xylylphospho-compounds. — The  dicldoi-ide,  CsHaPClj,  was  pre- 
pared by  heating  xylene  (150  g.),  phosphorous  chloride  (260  g.),  and 
aluminium  chloride  (30  g.),  in  a  reflux  apparatus  for  36  hours.  Hydro- 
gen chloride  was  then  evolved,  and  the  contents  of  the  flask  separated 
into  two  layers,  which  were  separated  in  the  manner  described  for  the 
tolyl-compound,  whereby  15  to  30  g.  of  high- boiling  product  was 
obtained ;  and  this,  when  fractionally  distilled  in  a  stream  of  carbonic 
anhydride,  yielded  a  portion  boiling  at  260 — 290°,  and  containing  the 
xylyl-phosphochloride  mixed  with  large  quantities  of  condensed  hydro- 
carbons, which  it  was  found  impossible  to  remove.  The  impure 
product,  nevertheless,  exhibited  the  characters  of  an  aromatic  phospho- 
dichloride,  being  rapidly  decomposed  by  water,  with  formation  of 
hydrochloric  and  xylylphosphiuous  acid,  and  converted  by  assumption 
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of  chlorine  into  a  yellow  crystalline  pulp,  containing  xylylphospho- 
tetrachloride,  whicli  when  fiepai*ated  formed  a  light  yellow  liquid, 
turbid  from  separated  phosphorus,  remaining  fluid  at  —18°,  and  boil- 
ing at  about  270°. 

XylylphospMnous  acid,  C8H9P(OH)2,  is  obtained  by  decomposing  the 
dichloride  with  water,  as  a  heavy  dark-coloured  non-solidifying  oil, 
somewhat  contaminated  with  free  xylene.  It  dissolves  in  a  small 
quantity  of  alcohol,  and  the  solution  solidifies  in  the  exsiccator  to  a 
pulp  of  crystals  easily  freed  from  the  hydrocarbon  by  washing  with 
ether,  the  acid  then  remaining  as  a  fine  white  powder,  which  may  be 
further  purified  by  two  crystallisations  from  alcohol,  whereby  it  is 
obtained  in  flat  colourless  needles  melting  between  97°  and  98°. 

Xyli/lphosphinic  acid,  C8H9PO(OH)8,  obtained  by  the  action  of 
water  on  the  tetrachloride,  is  easily  soluble  in  water,  alcohol,  and  ether, 
and  crystallises  in  white  slender  needles  melting  at  186 — 187°. 


Cymene,  heated  with  PCI3  and  A1CI3,  yielded  a  high-boiling  pro- 
duct, which,  after  redistillation,  boiled  at  about  300°,  and  remained 
liquid  on  cooling.  It  was  apparently  a  mixture  of  condensed  hydro- 
carbons with  cyviylphosphodichlonde,  as  it  took  up  chlorine  when  heated 
therewith,  yielding  a  pasty  mass  interspersed  with  crystals,  which  was 
decomposed  by  water,  with  hissing  and  evolution  of  hydrochloric  acid. 
The  cymylphosphinic  acid  thus  formed  was,  however,  too  small  in 
quantity,  and  too  much  contaminated  with  other  substances  to  admit 
of  purification.  H.  W. 

Homologous  and  Isomeric  Rosanilines.  By  A.  Rosenstiehl 
and  M.  Gerber  (Compt.  rend.,  94,  1319 — 1321). — When  a  mixture  of 

1  mol.  a-metaxylidine  with  2  mols.  aniline  is  oxidised  with  arsenic 
acid,  a  rosaniline  is  obtained  which  contains  20  atoms  of  carbon  and 
is  identical  with  that  obtained  by  the  oxidation  of  a  mixture  of  aniline 
with  the  two  toluidines.  The  melting  and  boiling  points  of  the  cor- 
responding hydrocarbon  are  the  same  as  those  of  the  triphenyl- 
methane  obtained  by  E.  and  O.  Fischer  from  commercial  rosaniline. 

Toluene  red,  first  prepared  by  Coupier  by  oxidation  of  a  mixture  of 

2  mols.  ortho-  and  1  mol.  para-toluidine,  consists  mainly  of  a  rosaniline 
which  is  very  difficult  to  isolate  in  a  state  of  purity.  The  correspond- 
ing hydrocarbon  is  also  very  difficult  to  isolate.  It  melts  at  36 — 
40°,  and  boils  between  360°  and  363°.  The  leucaniline  crystallises 
easily  from  its  ethereal  solution,  and  melts  at  137°.  It  is  identical 
with  the  body  obtained  by  the  action  of  paranitrobenzaldehyde  on 
2  mols.  orthotoluidine  hydrochloride  in  presence  of  zinc  chloride,  with 
subsequent  reduction  by  means  of  hydrochloric  acid  and  tin.  Toluene 
red  contains  a  rosaniline  which  contains  21  carbon-atoms,  and  is  the 
third  term  of  the  series.  Starting  from  this  term  isomerism  'is  pos- 
sible, and  the  number  of  rosanilines  is  thus  much  increased.  An 
isomeride  of  the  preceding  rosaniline  is  obtained  by  the  action  of 
arsenic  acid  on  a  mixture  of  amido-trimethylbenzene  and  aniline. 

A  fifth  rosaniline,  the  fourth  term  of  the  series,  containing  22  carbon- 
atoms,  is  obtained  by  oxidation  of  1  mol.  a-metaxylidine  and  2  mols. 
orthotoluidine.      The    corresponding   hydrocarbon,    tricresylm ethane, 
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CziH.2-ii  crystallises  well  from  its  solution  in  methyl  alcohol.  It  melts 
at  78"  and  boils  at  377°. 

A  sixth  rosaniline  is  obtained  by  the  oxidation  of  a-metaxylidine 
and  2  mols.  7-metaxylidine.  The  corresponding  hydrocarbon  was  not 
prepared,  but  it  probably  contains  24  carbon-atoms.  This  compound 
is  not  identical  with  the  xylene  red,  which  Coupier  obtained  by  oxidation 
of  xylidine  from  coal-tar  xylene. 

In  this  series  of  compounds  the  difference  between  two  consecutive 
terms  is  only  slight.  Generally,  as  the  molecule  becomes  more  com- 
plex, the  hydrochloride  becomes  more  soluble  in  water,  crystallises 
with  greater  ditticulty,  and  dyes  wool  a  violet-red  which  approaches 
more  and  more  to  violet.  The  base  becomes  more  soluble  in  ether, 
the  boiling  point  of  the  corresponding  hydrocarbon  rises,  and  substi- 
tion  becomes  more  difficult.  The  action  of  aniline,  which  with  the 
first  terms  produces  the  well-known  blues,  becomes  less  marked,  and 
the  products  d}e  unly  a  violet- blue.  C.  U.  B. 

Crystalline  form  of  Azobenzene.  By  F.  Aletlujiuft (Jour.  Buss. 
Ch^yn.  Soc,  1882,  19b).  —  The  author  directs  attention  to  the  fact 
that  azobenzene  is  still  wrongly  regarded  as  being  monoclinic,  though 
it  has  been  shown  by  Jeremejeff,  who  determined  the  form  of  a  sample 
preparcd  by  the  author,  that  nzobenzene  crystallises  in  forms  of  the 
rhombic  system.  Armaschoif sky's  new  measurement  on  fresh  crystals 
confirmed  this  conclusion.  This  is  further  confirmed  by  the  circum- 
stance that  azoxybenzi'ne,  according  to  Uodewig,  and  azotoluene, 
according  to  Arniascheffsky, — compounds  which  are  closely  related  to 
azobenzene, — crystallise  in  the  rhombic  system.  B.  B. 

Azoxybenzene.  By  N.  Moltchanoffsky  (Jonr.  Riiss.  Chem.  Soc, 
1882,  224 — 22G). — According  to  Schultz  and  Schmidt  (AHiialen,  207, 
325)  hydrazobenzene  can  be  obtained  from  azoxybenzene  only  in  small 
quantities.  In  order  to  prepare  azoxybeuzene,  the  author  prefers 
Zinin's  original  method  to  its  modification  by  Schultz  and  Schmidt, 
as  the  former  yields  GO  per  cent,  of  the  theoretical  quantity  of  azo- 
benzene, whereas  on  application  of  the  modified  method  only  50  per 
cent,  could  be  obtained  by  Schultz  and  Schmidt.  The  best  method 
for  the  preparation  of  azoxybenzene  is  that  proposed  by  Alexejeif  in 
his  "  Monograph  of  Azo-compounds,"  viz.,  reduction  of  nitrobenzene 
by  sodium  amalgam  (containing  38  per  cent,  of  sodium)  in  alcoholic 
solutions,  according  to  the  equation  : — • 

2C6H5NO2  -I-  3H,  =  C.,H,oN,0  +  3H,0. 

The  yield  was  over  87  per  cent,  of  the  theoretical.  It  is  advisable  not 
to  add  acetic  acid.  On  reducing  azoxybenzene  by  sodium-amalgam, 
76  per  cent,  of  the  theoretical  amount  of  hydroazobenzene  was 
obtained. 

In  order  to  save  time,  the  author  prefers  to  prepare  hydroazobenzene 
directly  from  nitrobenzene  by  the  action  of  sodium  amalgam.  At  the 
ordinary  temperature  sulphide  of  ammonium  is  almost  without  action 
on  azoxybenzene.  Instead  of  sodium  amalgam  zinc-dust  may  be  used 
as  the  reducing  agent. 
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The  small  yield  obtained  by  Scbultz  and  Scbmidt  is  explained  by 
the  circumstance  that  the  reducing  agent  used  by  them,  viz.,  tin  and 
hydrochloric  acid,  was  much  too  powerful,  or  that  they  used  sulphide 
of  ammonium,  which  does  not  act  at  ordinary  temperatures. 

According  to  the  determinations  made  by  the  author,  100  parts  of  a 
solution  of  either  of  the  three  bodies  in  question  in  absolute  alcohol, 
saturated  at  16°,  contains  175  parts  of  azoxybenzene,  8  5  parts  of azc- 
benzene,  and  5  parts  of  hydroazobenzene.  B.  B. 

Normal  Dithiourethanes.  By  A.  Bernthsen  and  G.  Fetese 
(Ber.,  15,563—572). — By  the  following  series  of  reactions  the  authors 
have  succeeded  in  obtaining  a  dithiourethane  in  which  all  the  hydrogen 
has  been  replaced  by  alkyl  radicles: — 

(1.)  CS(NHPh),  +  EtI  =  NPh:CrNHPh).SEt  +  HI. 

(2.)  NPh:C(NHPh).SEt  +  EtI  =  NPh:C(NEtPh).SEt  +  HI. 

(3.)  NPh;C(NEtPh).SEt  +  CS^  =  CS(NEtPh).SEt  +  PhNCS. 

ThenylimidophenylcarhamintMethyl,  NPh  !  C(NHPh).SEt,  which 
has  previoasly  been  described  {Ber.,  14,  1774),  forms  a  hydriodide, 
consisting  of  white  crystals  which  melt  at  157'5^  after  drying  at  70". 
Its  aqueous  solution  is  precipitated  by  soda;  and  on  heating  with 
aniline  it  gives  mercaptan  and  triphenylguanidine.  The  hydriodide 
of  phenylimidoethylpheuylcarhaniinthiethyl,  NPh  '.  C(NEtPh).SEt,  ob- 
tained by  heating  the  preceding  base  with  ethyl  iodide  at  120 — 150°, 
is  a  brown  oil  which  after  several  days  becomes  crystalline.  This  salt 
is  only  sparingly  soluble  in  hot  water,  but  more  soluble  in  water  con- 
taining hydrochloric  acid  ;  the  free  base  is  precipitated  from  this  solu- 
tion by  ammonia  as  a  colourless  oil,  which  apparently  distils  without 
decomposition.  It  is  only  a  weak  base,  as  both  the  hydrochloride  and 
hydriodide  undergo  partial  decomposition  into  free  acid  and  free  base 
when  boiled  with  water.  It  forms  an  almost  flesh-coloured  platino- 
chloride,  which  is  insoluble  in  water,  but  readily  soluble  in  alcohol ; 
and  melts  at  110°. 

Etlnjlphetiyldithiuretliave,  CS(NEtPh).SEt,  is  the  first  representa- 
tive of  a  normal  thiurethane  in  which  all  the  hydrogen  has  been  re- 
placed by  alkyl  radicles.  It  is  readily  obtained  from  the  above  imido- 
carbaminthioether  by  heating  with  carbon  bisulphide  at  130 — 150°. 
It  crystallises  from  alcohol  in  long  snow-white  prisms  (m.  p.  68*4 — 
68-5  "uncorr. ;  b.  p.  305 — 315°,  with  partial  decomposition),  which  are 
easily  soluble  in  ether,  chloroform,  benzene,  and  glacial  acetic  acid,  and 
hot  alcohol,  but  only  sparingly  soluble  in  cold  alcohol,  and  insoluble  in 
water.  It  is  a  very  stable  compound,  mercuric  oxide,  iodine,  am- 
moniacal  silver  solution,  and  alkaline  lead  salts,  being  without  action 
on  its  alcoholic  solution;  lead  sulphide  is  separated  in  the  last  case,  if 
sodium  amalgam  is  added.  It  is  not  decomposed  by  cold  strong  sul- 
phuric acid,  but  dissolves,  and  is  reprecipitated  unchanged  on  addition 
of  water;  it  gives  oif  sulphurous  anhydride  when  heated  with  a 
strong  acid.  The  ethereal  solution  is  not  precipitated  by  hydrochloric 
acid  gas.  A  nitro-product  is  obtained  by  careful  treatment  with  con- 
centrated nitric  acid.     Heating  with  metallic  potassium  gives  rise  to 
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the  formation  of  mercaptan  and  potaasium  sulphide.  Aniline  and 
alcoholic  ammonia  have  no  action  even  at  250  ,  nor  has  alcoholic 
potash  on  short  boiling.  It  forms  with  bromine  a  compound  which 
crystallises  in  needles.  By  the  action  of  concentrated  hydrochloric 
acid  at  250°,  it  splits  up  into  carbonic  anhydride,  sulphuretted  hydro- 
gen, ethyl  mercaptan,  and  ethylaniline,  which  proves  its  constitution 
to  be  that  given  above.  Though  it  dues  not  combine  with  ethyl  iodide 
at  170—190°,  it  does  so  with  methyl  iodide  at  130—150",  forming  a 
compound  crystallising  in  fine  feathery  needles.  The  hydrochloride  of 
plienyUuiidohenzylphnii/lcarhaminthiethyl,  NPh  !  C(NC7H7Ph).SEt,  is 
obtained  by  the  action  of  benzyl  chloride  on  phenylimidophenylcar- 
baminthiethyl  at  150°.  This  hydrochloride  is  only  sparingly  soluble 
in  water,  and  on  boiling  with  the  latter  is  partially  decomposed  into 
acid  and  base.  The  free  base  is  solid  at  the  ordinary  temperature, 
together  with  phenylthiocarbimide.     Phenyldithiurethane, 

CS(NHPh).SEt, 

is  obtained  by  heating  the  base,  NPh  !  C(N.HPh).SEt,  with  carbon 
bisulphide  at  160—200". 

In  connection  with  this  subject  compare  Wills  (Ber.,  15,  ^S8),  also 
Beruthsen  and  Klinger  {ibid.,  10,  492;  12,  676;  Annalen,  184,  192, 
197).  T.  C. 

Action  of  Amines  on  Quinones.  By  T.  Zincke  (Ber.,  15,  481 
— 484). — li-Naphthaquiiionc-diiuiiiide,  CjjHisNjO,  can  be  prepared 
in  several  ways.  From  the  /3-quinone  by  mixing  and  boiling  alcoholic 
solution  with  excess  of  aniline,  and  then  boiling  for  some  time ;  by 
treating  the  product  with  dilute  soda  the  raonanilide  is  dissolved,  and 
the  dianilide  remains,  and  is  purified  by  crystallisation  from  hot  alcohol 
or  benzene.  The  monanilide  is  easily  converted  into  the  dianilide,  by 
simply  warming  an  acetic  acid  solution  with  aniline  and  precipitating 
with  water.  It  can  also  be  easily  prepared  from  the  a-naphtha- 
quinone,  from  the  hydroxynaphthaquinone,  or  from  hydroxyimido-  or 
diimido-naphthol.  From  these  several  methods  the  author  suggests 
this  constitution,  aOCioH5(NPha)NHPh|3,  the  oxygen  being  quinonic. 
It  is  sparingly  soluble  in  cold  alcohol,  more  easily  in  hot  alcohol,  ben- 
zene, and  toluene.  It  crystallises  in  dark  red  needles  with  metallic 
lustre  (m.  p.  179 — 180°).  Acetic  acid  dissolves  it  with  violet  colour; 
the  anilide  is,  however,  reprecipitated  on  the  addition  of  water;  with 
concentrated  sulphuric  it  gives  a  dark  violet  colour,  and  is  not  repre- 
cipitated by  water.  The  hydrocldoride,  C;2H,6N20,HC1,  is  precipitated 
from  the  hydrochloric  acid  solution  of  naphthaquinone-dianilide,  on 
the  addition  of  water,  in  compact  golden-green  brilliant  crystals, 
soluble  in  alcohol.  It  forms  compounds  with  mercury,  gold,  tin, 
platinum,  and  zinc  chlorides,  which  arc  prepared  by  mixing  the 
metallic  chlorides  with  the  alcoholic  solution  of  the  hydrochloride,  and 
then  carefully  adding  water,  the  compound  salts  being  precipitated.  The 
platinvchloride  (C22Hi6N20THCl),iPtCl4,  forms  small  needles,  insoluble 
in  alcohol.  The  zincochloride  (C22H]6N20,HCl)2ZnC]2,  black-green 
broad  needles,  soluble  in  alcohol  with  decomposition.  The  hydro- 
bromide    is  similar    to   the    hydrochloride.      The    hydriodide   is  very 
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stable,  and  crystallises  from  hot  alcohol  in  compact  black  needles.  The 
sulphate,  CzsHibNzOtHjSOi,  has  a  red-brown  metallic  lustre,  can  be 
crystallised  from  alcohol,  and  is  decomposed  by  water.  The  nitrate 
crystallises  in  black-brown  leaflets,  scarcely  soluble  in  water,  contain- 
ing nitric  acid,  soluble  in  alcohol. 

The  dinanilide  is  very  stable.  It  is  not  attacked  by  boiling  with 
alkalis,  and  only  very  slowly  by  alcoholic  sulphuric  acid  ;  among  the 
products  of  decomposition  in  this  case,  hydroxynaphthoquinone  (m.  p. 
190'')  can  be  recognised.  Concentrated  nitric  acid,  nitrous  acid,  and 
bromine,  yield  substitution-products.  Reducing  agents  give  rise  to 
colourless  compounds  which  soon  become  red  in  the  air. 

D.  A.  L. 

Resorcinol  Dye-stuffs.  By  G.  Damur  and  L.  Schreiner  (jBer.,15, 
555 — 557). — Succinic  acid  or  its  anhydride,  when  fused  with  resorcinol 
at  140°  for  several  hours,  gives  a  substance  which  is  vevy  similar  to 
fluorescein.  This  reaction  takes  place  more  easily  if  sulphuric  acid  or 
zinc  chloride  be  added  to  the  melt.  The  product,  which  appears  to  be 
identical  with  that  obtained  by  Baeyer  (ibid.^  4,  664)  in  a  similar 
manner,  and  called  by  him  Malins,  contains  64'29  per  cent.  C  and 
4'35  per  cent.  H.  It  is  a  brown  amorphous  dye-stuff,  which  is  only 
sparingly  soluble  in  water,  but  easily  soluble  in  alcohol.  It  dissolves 
in  hot  concentrated  saline  solutions,  especially  of  zinc  chloride,  and 
separates  therefrom  on  cooling  in  transparent  blood-red  crystals, 
having  a  metallic  lustre.  It  dissolves  in  alkalis  with  a  green  fluores- 
cence, even  stronger  than  that  of  fluorescein  itself.  The  neutral 
sodium  salt  gives  coloured  precipitates,  the  lead  compound  having  the 
composition  Pb2C48H360i8.  The  dye-stuff'  combines  very  readily  with 
bromine,  forming  a  substance  very  similar  to  eosin ;  the  sodium  salt 
dyes  silk  and  wool  like  eosin,  except  that  it  has  a  shade  of  blue. 

Succinic  acid  also  forms  a  similar  compound  when  fused  with  pyro- 
gallol  in  the  presence  of  a  dehydrating  substance.  It  dissolves  in 
ammonia  with  a  violet,  and  in  caustic  soda  solution  with  a  blue  colour, 
in  these  respects,  therefore,  resembling  galle'in.  Tartaric*  acid  also, 
under  similar  circumstances,  combines  with  resorcinol,  and  forms  a 
dye-stuff  which  fluoresces  when  dissolved  in  an  alkaline  solution. 
Citric  acid,*  glycerol,  oxamide,  and  even  dextrin,  grape-sugar,  and 
oane-sugar  give,  with  resorcinol,  a  brownish-red  body  which  dissolves 
m  alkalis  with  a  green  or  blue  fluorescence.  Perfectly  pure  resorcinol, 
when  heated  with  zinc  chloride  alone  at  140°,  gives  a  body  which  dis- 
solves in  alkalis  with  an  intense  green  fluorescence  and  orange-red 
colour.  It  seems  probable,  therefore,  that  all  the  products  previously 
described  are  either  mixtures  of  the  dye-stuff  obtained  by  the  action  of 
zinc  chloride  on  resorcinol  alone,  with  other  dye-stuffs,  or  consists 
solely  of  this  dye-stuff".  The  complete  investigation  of  the  latter  body 
is  now  in  hand.  T.  C. 

Fluorescein  Reactions.  By  B.  Knecht  (Ber.,  15,  1068—1072). 
— In  a  former  communication  (this  vol.,  p.  728)  the  author  has 
described  cresorcinol,  which  resembles  resorcinol,  in  giving  a  fluorescein 

•  Compare  Frauder,  £er.,  14,  2558. 
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reaction,  the  product  of  which  cannot  be  distingnished  from  that  of 
resorcinol.  Their  diacetyl  derivatives,  however,  differ;  that  of  the 
former  melts  at  200°  without  change,  while  that  of  the  latter  melts  at 
260°  with  complete  decomposition.  From  the  fact  that  orcinol, 
[Me  :  OH  :  OH  =1:3:  6]  does  not  give,  while  cresorcinol, 
[Me  :  OH  :  OH  =  1:2:4]  gives  the  phthale'in  reaction,  the  author  is 
engaged  in  examining  the  hypothesis  that  the  presence  of  the  substi- 
tuted group  in  the  meta-position  to  both  the  hydroxyl  groups  prevents 
this  reaction,  and  find  in  agreement  with  this  view  that  betorcinol 
[Me  :  Me  :  OH  :  OH  =  1:2:3:5]  forms  no  fluorescein. 

Among  other  compounds  the  author  describes  a  dibromonitrocresol, 
C6HBr2Me(N02).OH,  crystallising  in  golden-yellow  needles  (m.  p.  83"), 
insoluble  in  water,  easily  soluble  in  alcohol  and  ether,  and  a  meta- 
methylanisidine,  C6H3Me(NH2).OMe  [Me  :  NH,  :  OMe  =  1:2:4], 
crystallising  in  silky  needles  (m.  p.  47''),  and  having  an  odour  similar 
to  that  of  honey.  It  is  volatile  in  water-vapour,  sparingly  soluble  in 
hot  water,  and  soluble  in  ether.  V.  H.  V. 


Action  of  Cyanogen  on  Picramic  Acid.  By  P.  Griess  (Bcr.,  15, 
447 — 453). — When  a  concentrated  alcoholic  solution  of  picramic 
acid  is  saturated  with  cyanogen,  and  left  for  about  a  week  until  cyanogen 
produces  no  more  precipitate,  ethoxycarbimidamidodiiiitrophenol, 
EtO.CNH.NH.C6H2(N02)2,OH,  is  produced.  It  crystallises  in  dark 
yellow  microscopic  needles,  very  slightly  soluble  in  water  and  alcohol, 
and  insoluble  in  ether,  benzene,  and  chloroform.  It  is  dissolved  easily 
by  cold  potash,  but  is  separated  from  the  solution,  even  by  carbonic 
anhydride.  With  mineral  acids  it  forms  salts,  which  are  decomposed 
by  water  into  the  free  acid  and  base.  It  is  decomposed  by  boiling 
with  potash  or  mineral  acids.  When  heated  in  a  test-tube  it  froths 
up,  changes  to  a  red-brown  amorphous  substance  with  evolution 
of  an  odour  of  ethyl  cyanide,  and  on  further  heating  it  is  completely 
carbonised.  The  hydrochloride,  C9HioN406,HCl,  forms  feebly  yellow 
small  rhombic  tablets  or  needles.  The  above  constitution  of  this 
body  is  founded  on  its  analogy  to  ethoxycarbimidamidobenzoic  aeid. 
For  instance,  on  boiling  this  acid  with  hydrochloric  acid  it  yields 
carbamidamidobenzoic  acid  and  alcohol ;  this  body  in  the  same  way 
yields  carbamidodinitrophenol  and  alcohol ;  and  again  the  acid  is 
changed  by  ammonia  into  benzglycocyamine  and  alcohol,  and  this 
substance  reacts  with  ammonia  in  an  analogous  way,  yielding 
amidocarbimidamidodinitrophenol,  NH2CNH.NH.C6H2(N'02)20H,  other- 
wise diuitrophenolguanidine,  which  forms  tasteless,  scarlet-red, 
microscopic  needles,  soluble  in  water,  alcohol,  ether,  and  chloro- 
form. It  has  the  double  nature  of  phenol  and  base,  like  the  ethoxy- 
carbimidamidodinitrophenol ;  it  is,  however,  a  more  stable  body  than 
this  as  regards  hydrochloric  acid,  but  with  potash  it  is  quite  as 
easily  decomposed.  The  hydrochloride,  CtHvNsOsjHCI,  forms  small 
honey-yellow  prisms ;  it  is  resolved  by  water  into  free  acid  and  ba.se. 
Metlnjlamidocarhitnidoamidodinitrophenol  (dinitrophenolmethylgnani- 
dine),  MeNH.CNH.NHC6H2(NOo)20H,  is  produced  by  the  action  of 
aqueous  methylamine  on  ethoxycarbimidamidodinitropheuol ;  it  crys- 
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talHses  in  very  small  yellow  needles,  and  greatly  resembles  the  dinitro- 
phenolguanidiiie. 

The  author  discusses  the  formula  of  urea,  and  the  respective  values 
of  the  formulae  NHj.CNH.OH  and  NH2.CO.NH,,  and  comes  to  the 
conclusion  that  the  first  formula  represents  a  true  urea  (a  hydroxy- 
carbimidamide),  having  the  property  of  combining  with  both  acids  and 
bases  and  with  certain  salts,  whilst  the  second  represents  an  unknown 
body,  carbamide  ;  carbamides  are  indifferent  compounds.  An  example 
of  a  true  urea  is  Zinin's  monobenzoylurea,  OH.CNILNHBz,  and  of  a 
carbamide  is  Schmidt's  dibenzoylcarbamide,  NHBz.CO.NHBz,  the 
product  of  the  action  of  phosgene  on  benzamide.  D.   A.  L. 

.     Oxidation  of  Pyrogallol  in  Presence  of  Gum  Arabic.      By 

P.  de  Clermont  and  P.  Chautard  (Compt.  rend.,  94,  1254—1256). — 
When  an  aqueous  solution  of  pyrogallol  is  mixed  with  aqueous  solu- 
tions of  gum  arable  of  diifei-ent  strengths  and  exposed  to  the  air, 
purpurogallin  is  formed  in  considerable  quantity,  as  Struve  has 
previously  pointed  out  (Annalen,  153,  160).  10  grams  pyrogallol  are 
dissolved  in  a  small  quantity  of  water,  mixed  with  500  c.c.  of  a  10  per 
cent,  aqueous  solution  of  gum  arabic,  and  exposed  to  the  air.  Pur- 
purogallin is  deposited  after  a  few  hours,  and  its  formation  continues 
for  about  two  months.  At  the  end  of  this  time  67  parts  purpurogallin 
are  obtained  for  every  loO  parts  pyrogallol.  The  gum  is  removed  by 
repeated  decantation  with  water,  the  last  traces  being  separated  by 
dissolving  the  crystals  in  alcohol.  The  purpurogallin  forms  golden- 
yellow  needles,  frequently  united  in  bundles,  and  of  the  composition 
CaoHieOg. 

In  the  formation  of  the  purpurogallin,  oxygen  is  absorbed  from  the 
air,  but  the  gum  arabic  does  not  act  simply  as  a  ferment,  for  a  small 
quantity  of  gum  will  not  bring  about  the  oxidation  of  an  unlimited 
quantity  of  pyrogallol.  The  gum  itself  undergoes  some  change,  but 
the  products  of  its  alteration  have  not  yet  been  isolated.  The  gum 
cannot  be  replaced  by  gummic  acid.  C.  H.  B. 

Tolyl-methyl  Ketone.  By  A.  Michaelis  (Ber.,  15,  185—186).— 
Tolyl-methyl  ketone  is  prepared  by  heating  a  mixture  of  acetic 
anhydride,  toluene,  and  aluminium  chloride  ;  it  is  a  liquid  of  aceto- 
phenone-like  odour,  boils  at  217°,  and  does  not  solidify  on  cooling. 
Dilute  nitric  acid  oxidises  it  to  paratoluic  acid ;  bromine  converts  it 
into  a  crystalline  dibromo-compound,  CgHgBraO  (m.  p.  100°),  which 
can  be  distilled  unchanged.  As  on  heating  with  potassium  acetate 
the  bromine-atoms  are  replaced,  the  substitution  cannot  have  occurred 
in  the  aromatic  nucleus.  A.  J.   G. 

Action  of  Iodine  on  Silver  Salts  of  some  Aromatic  Acids. 

By  K.  Birnbaum  and  H.  Reinherz  (Ber.,  15,  456—460). — The 
action  of  iodine  on  silver  salts  of  fatty  acids  has  already  been  studied 
(Abstr.,  1880,  801).  When  iodine  and  silver  benzoate  are  warmed 
together  at  150°,  a  violent  reaction  takes  place,  with  evolution  of  a 
small  quantity  of  carbonic  anhydride.  Iodine  (2  atoms)  is  warmed 
with  silver  benzoate  (1  mol.).     As  soon  as  the  first  action  ceases,  the 
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mixture  is  lieated  at  160 — 180"  as  long  as  carbonic  anhydride  is 
evolved ;  it  is  then  exhausted  with  alcohol,  filtered  from  the  silver 
iodide,  and  after  being  shaken  with  mercury  to  remove  excess  of 
iodine,  is  evaporated  and  dissolved  in  sodium  carbonate,  which  leaves 
an  insoluble  oily  residue:  this  solidifies  after  a  time,  and  crystallises 
from  alcohol  in  almost  colourless,  transparent,  rhombic  crystals,  con- 
taining iodine,  melting  at  128 — 130°  ;  and  having  a  diphenyl  odour. 
The  sodium  salts  in  solution  are  converted  into  barium  salts,  and  the 
barium  l)enzoate  separated  from  the  metaiodobenzoate  by  fractional 
crystallisation.  The  latter  forms  colourless  crystals;  the-  free  acid 
melts  at  186°.  Silver  salicylate  and  iodine  also  react  violently.  Equal 
molecules  of  them  were  treated  in  a  similar  way  to  the  above.  The 
products  are  diiodosalicijlic,  monoiodosalicylic,  and  salicylic  acids,  and  a 
small  quantity  of  a  resinous  body  containing  iodine.  Silver  phtlialate 
heated  with  sufficient  iodine  to  convert  the  silver  into  iodide,  yields 
phthalic  anhydride,  and  if  the  mixture  of  silver  salt  and  iodine  is 
heated  at  170°,  a  mixture  of  silver  iodide  and  iodate  is  left  after 
extracting  with  alcohol.  D.  A.  L. 

Constitution  of  Cumic  Acid.  By  B.  Meyer  and  E.  Mullee 
(Ber.,  496 — 498). — The  constitution  of  cymene  is  now  well  under- 
stood, and  several  of  its  para-derivatives  have  been  synthesised ; 
there  is.  however,  a  doubt  still  surrounding  the  constitution  of  cumic 
acid.  The  authors  make  the  solution  of  this  question  the  subject  of 
their  experiments;  and  the  way  they  propose  to  solve  it  is  to 
synthesise  both  cumic  acid  and  the  isomeric  para-acid  by  the  same 
method.  The  theory  of  the  method  adopted  (Kekule's  reaction)  is 
thus  represented : 

CsH^.CeHi.Br  -f  CO2  +Na2  =  NaBr  +  C3H;.C6H,.COONa. 

The  cymene  employed  was  obtained  by  distilling  cumic  acid  with 
lime ;  this  was  brominated  by  Jacobsen's  method.  The  bromine- 
derivative,  after  purification  by  treatment  with  alcoholic  potash,  dis- 
tillation with  steam,  and  rectification,  is  mixed  with  a  large  excess  of 
benzene,  1^  times  the  theoretical  quantity  of  sodium  is  added,  and  a 
current  of  damp  carbonic  anhydride  passed  through  for  48  hours,  the 
whole  being  heated  on  a  water-bath  during  the  operation.  From  the 
product  a  cumic  acid  is  separated,  melting  at  110°.  D.  A.  L. 

Azocumic  Acid.  By  P.  Alexejeff  (Jour.  Buss.  Chem.  Soc, 
1882,  198). — This  acid,  in  the  investigation  of  which  the  author  and 
I.  Kissel  are  engaged  at  present,  is  distinguished  from  other  azo- 
acids  by  its  easy  solubility  in  alcohol,  and  by  the  property  of  crystal- 
lising easily.  Its  deep  red  ci-ystals  melt  at  262°.  Its  alcoholic  solu- 
tion saturated  with  hydrochloric  acid  gave  beautiful  red  crystals  of 
the  ethereal  salt  (m.  p.  62°).  The  sodium  salt  crystallises  from  its 
alcoholic  solution  in  oi*ange-red  silky  needles.  B.  B. 

Phenyl-a-amidopropionic  Acid.  By  E.  Erlenmeyer  and 
A.  LiPP  {Ber.,  15,  1006 — 1007). — Starting  from  phenylacetaldehyde 
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the  authors  have  prepared  phenyl- a-amidopropionic  acid,  in  order  to 
compare  its  properties  with  those  of  amidohydrocinnamic  acid  which 
Posen  obtained  by  the  action  of  ammonia  on  the  addition-product  of 
hydrobromic  acid  with  cinnamic  acid.  Phenyl-a-amidopropionic  acid 
crystallises  in  small  prisms,  which  when  slowly  heated  sublime  entirely 
without  melting  (Posen's  compound  melts  ai  120°).  It  further 
differs  from  Posen's  acid  in  being  sparingly  soluble  in  alcohol,  readily 
forming  crystalline  salts  with  both  acids  and  bases,  and  in  not  giving 
the  smallest  trace  of  ammonium  chloride  even  on  repeated  evaporation 
with  hydrochloric  acid.  Hence  it  appears  that  Posen's  amido-  and 
bromo-propionic  acid  belong  to  the  /iJ-derivatives.  V.  H.  V. 

Syntheses  by  Means  of  Phenylacetylene  and  its  Derivatives. 
By  A.  Baeyer  and  L.  Landsbeho  (Jicr.,  15,  212 — 214). — On  treating 
an  intimate  mixture  of  the  copper  compounds  of  orthonitrophenyl- 
ficetylene  and  ethyl  acetoacetate  with  an  alkaline  solution  of  potassium 
ferricyanide,  dinitrodiphenyldiacetylene  and  a  new  substance, 
CigHnNjOs,  are  obtained.  The  latter  crystallises  in  microscopic 
yellow  needles,  is  readily  soluble  in  chloroform,  and  decomposes 
suddenly  at  165°  without  previous  fusion;  its  constitution  may 
possibly  be  expre.'sed  by  CH3.C0.CH(C  i  C.C6H,.NO02. 

By  the  action  of  sulphuric  acid  followed  by  pyrosulphuric  acid  on 
this  compound,  a  dark  brownish-red  solution  is  obtained,  from  which 
water  precipitates  red  flocks  of  a  substance  capable  of  being  crys- 
tallised from  chloroform,  and  possessing  properties  similar  to  those  of 
the  substance  belonging  to  the  isatogen-group  previously  prepared 
from  orthonitrodiphenyldiacelylene. 

The  authors  endeavoured,  without  success,  to  prepare  ethylnitro- 
phenylacetylene  by  the  action  of  ethyl  iodide  on  the  silver  compound 
of  orthonitro phenylacetylene.  A.  J.  G. 

Conversion  of  Alpha-  and  Beta-naphthols  into  Amido- 
naphthalenes.  By  A.  Calm  (Ber.,  15,  609 — 616). — Merz  and 
Weith  (ibid.,  13,  1298)  have  shown  that  when  |S-naphthol  is  heated 
at  210°  with  the  ammonium  compound  of  zinc  chloride,  it  gives 
dinaphthylamine,  together  with  a  small  quantity  of  mono-naphthyl- 
amine.  The  author  finds  that  by  using  an  acid  amide,  such  as 
acetamide  (in  practice  ammonium  acetate,  or  better  a  mixture  of 
ammonium  acetate  and  acetic  acid)  in  place  of  ammonia,  the  yield  of 
mononaphthylamine  is  considerably  increased,  thus  : 

C10H7.OH  +  NH^SS  =  C,oH,.NH5^  +  H2O. 

Under  these  circumstances  yS-naphthol  (m.  p.  122°)  gives  chiefly 
/3-acetonaphthalide  (m.  p.  132°),  together  with  small  quantities  of 
/3-dinaphthylamine  (m.  p.  170'5°,  and  traces  of  y3-naphthylamine 
(m.  p.  112°).  Under  similar  conditions  a-naphthol  gives  a-acetonaph- 
thalide  (m.  p.  160°)  in  large  quantity,  a-dinaphthylamine  (m.  p.  111°) 
in  smaller  quantity,  and  only  traces  of  free  mononaphthylamine. 
The  nitroso-compound  (m.p.  260°)  of  dinaphthylamine  was  prepared 
and  found  to  be  identical  with  the  same  compound  discovered  by 
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Lnndshoff  (ihuL,  11,  638).     Tables  are  given  showing  the  influence  of 
time,  temperature,  and  mass  in  the  above  reactions. 

If  ammonium  formate  be  employed  instead  of  ammonium  acetate 
the  formonaphthalide  at  first  formed  is  at  once  decomposed  into  napb- 
thylamine  and  carbonic  anhydride,  the  yield  of  both  a-  and  /3-naph- 
thylamine  being  exceedingly  good.  T.  C. 

Action  of  Amines  on  Dichloronaphthaquinone.  By  A.  Plaok- 
MANN  {JJer.,  15,  484 — 488). — The  reaction  between  the  amines  and 
dichloronaphthaquinone  can  be  thus  represented  :  C10H4CUO2  +  NHjR 
=  CioH4Cl(NHR)02  -I-  HCl,  only  one  atom  of  chlorine  being  displaced. 
The  action  with  the  primary  amines  takes  place  very  readily,  and  the 
resulting  compounds  behave  generally  like  the  a-naphthaquinone 
derivatives.  Most  of  them  break  up  on  boiling  either  with  soda  or  with 
acids  into  chlorhydroxynaphthaquinone  and  the  respective  amine.  The 
methyhimive  derivative,  formed  by  the  action  of  methylamine  on  di- 
chloronaphthaquinone, is  reddish-yellow  (m.  p.  150°);  the  ethyhimine 
derivative  is  brownish-red  (m.  p.  110°),  both  are  soluble  in  alcohol  and 
soda  with  a  wine-red  colour,  and  crystallise  in  needles.  Aniline  acts 
on  the  dichloronaphthaquinone,  producing  chloronaphthaquinone  anilide, 
CioH4Cl(NH2Ph)02,  crystallising  in  copper-red  needles  with  metallic 
lustre  (m.  p.  207 — 208°),  sparingly  soluble  in  alcohol,  easily  in  hot 
glacial  acetic  acid  and  in  alkalis  with  deep  violet  colour.  A  similar 
compound  is  produced  when  chlorhydroxynaphthaquinone  and  aniline 
are  heated  together  in  a  sealed  tube  for  several  hours  at  170 — 180°. 
If  an  acetic  acid  solution  of  chloronaphthaquinoneanilido  is  warmed 
with  nitric  acid  or  treated  with  nitrous  acid,  or  potassium  nitrite,  it 
is  converted  into  chloronaphthaquinone-paranitraiiilide, 

C:oH,Cl(NH.CeH4.N02)02, 

which  forms  fine  blood-red  needles  (ra.  p.  282°),  very  slightly  soluble  in 
alcohol  and  glacial  acetic  acid,  and  giving  with  alkalis  a  deep  violet 
colour.  The  corresponding  [1  :  3]  nitranilide  obtained  by  the  action 
of  [1  :  3]  nitraniline  on  dichlornaphthaquinone  crystallises  in  yellow- 
red  insoluble  needles  (m.  p.  245°).  The  [1  : 2]  anilide  has  not  been 
obtained.  When  a  slow  stream  of  nitrous  gas  is  passed  through  the 
anilide  suspended  in  a  small  quantity  of  acetic  acid,  a  nitroso-deriva- 
tive  is  formed  ;  it  cr3'stallisf's  from  benzene  in  broad  yellow  needles 
(m.  p  126°),  soluble  in  hot  soda  to  a  brownish-yellow  solution,  in  Avhich 
hydrochloric  acid  produces  a  blue  flocculent  precipitate.  The  nitroso- 
derivative  is  converted  into  the  nitro-derivative  by  both  alcohol  and 
acetic  acid. 

The  action  of  nitric  acid  (1'4)  and  of  ethyl  nitrite,  gives  rise  to  a 
small  quantity  of  a  substance  crystallising  in  dark  brown  fine  needles 
soluble  in  alcohol,  glacial  acetic,  and  benzene,  and  in  soda  with  a  violet 
colour;  with  this  solution  hydrochloric  acid  forms  a  red-brown  preci- 
pitate. Bromine  acts  on  the  anilide,  producing  chlorovaphthaquinone- 
parabromanillde,  a  cherry-red  substance  melting  at  262°,  sparingly 
soluble  in  alcohol  and  glacial  acetic  acid;  with  soda  it  yields  a  deep  violet 
coloured  solution.  This  substance  is  also  produced  when  dichloro- 
naphthaquinone and  [1 :4]  bromaniline  are  heated  together  at  170 — 
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180°  ia  sealed  tubes  for  several  hours.  Excess  of  bromine  gives  rise 
to  two  bye-products,  one,  apparently  an  hydroxyquinone  derivative, 
crystallising  in  long  yellow  needles  (ra.  p.  200°),  the  other  white 
needles  (m.  p.  120°).  The  action  of  [1:4]  toluidine  on  dichloro- 
uaphthaquinone  gives  rise  to  chlorouaphthaquinone-paratoluidide, 

CxoH4Cl(NH.C6H4Me)02, 

which  forms  crimson  prismatic  crystals  with  metallic  lustre  (m.  p,  196°), 
sparingly  soluble  in  alcohol,  easily  in  glacial  acetic  acid  and  in  soda 
with  deep  violet  colour.  By  the  action  of  potassium  nitrite,  or  nitric 
acid,  or  ethyl  nitrite,  this  compound  is  converted  into  chloronaphtha- 
quinonenitrn.paratoluidide,  CioH4Cl(NH.C6H3Me.N02)02,  crystallising 
in  blood-red  slender  needles  (m.  p.  236 — 240")  with  silky  lustre, 
sparingly  soluble  in  alcohol  and  glacial  acetic  acid,  and  in  soda  with 
violet  colour  Ghloronaphthaquinonehromo-paratoluidide  crystallises 
in  mushroom-like  groups  of  cherry-red  silky  needles  (m.  p.  185  ), 
sparingly  soluble  in  alcohol,  more  easily  in  glacial  acetic  acid  and  in 
soda  with  the  usual  violet  colour.  The  [1:2]  toluidine  derivatives  have 
also  been  prepared. 

CJdoronaphthaquincne-orthotolaidide  forms  copper-red  crystals  with 
metallic  lustre  (m.  p.  152^).  Chlonmaphthaqumonenitro-orthotoluidide 
is  a  blood-red  substance  (m.  p.  230°).  Chloronaphthaquinoyiebrom- 
orihotoluidide  is  a  cherry-red  substance  (m.  p.  212"^).  Solubilities  are 
somewhat  similar  to  the  above,  inclusive  of  the  violet  coloration. 
Excess  of  bromine  gives  rise  in  this  case  also  to  two  bye-products,  one, 
the  hydroxyquinone  derivative  crystallising  in  yellow  needles  (m.  p. 
203°),  the  other  in  long  white  needles  (m.  p.  50°).  Dimethyl-  and 
diethyl-amine  act  in  an  analogous  way.  The  dimetJiylamine  derivative 
crystallises  in  scarlet  needles  (m.  p.  85°),  easily  soluble  in  alcohol. 
The  diethylamine  derivative  is  resinous  and  somewhat  volatile  with 
steam.  Diphenylamine  does  not  form  a  derivative  even  in  presence 
of  hydrochloric  acid  ;  in  this  respect  dichloronaphthaquinone  differs 
from  naphthaquinone,  which  forms  a  blue  compound  with  diphenyl- 
amine. D.  A.  L. 

Anthracylamine.  By  A.  Roemer  (Ber.,  15,  223—226). — An 
amidoanthracene  not  having  yet  been  prepared,  the  author  endeavoured 
to  obtain  it  by  reducing  nitroanthraquinone  with  zinc  and  ammonia ; 
nitrogen,  however,  was  evolved,  and  a  substance  crystallising  in 
needles  (m.  p.  80°),  apparently  dihydranthol,  obtained.  Amidoanthra- 
quinone  on  treatment  with  zinc  and  ammonia,  also  yielded  a  substance 
which  was  not  the  desired  amido-anthracene.  By  heating  together 
hydriodic  acid  (sp.  gr.  1'7),  amorphous  phosphorus,  and  amidoanthra- 
quinone  for  1^  hours,  a  reddish- brown  crystalline  mass  is  obtained, 
which  on  boiling  with  dilute  hydrochloric  acid  completely  dissolves; 
on  cooling,  brilliant  white  plates  of  anthracylamine  hydrochloride  sepa- 
rate. On  treatment  with  ammonia,  anthracylamine,  C14H9.NH2,  is 
obtained  in  yellow  plates  (ni.  p.  238°)  ;  it  can  be  sublimed,  and  is 
sparingly  soluble  in  water,  the  solution  having  a  yellow  colour  and 
green  fluorescence.  When  the  reduction  of  the  amidoaiitbraquinone 
is  carried  on  for  a  shorter  time,  another  basic  substance  is  found  in  the 
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wnsh-water    from   the   anthracylamine ;    it   is  apparently   an   inter- 
mediate product  between  amidoanthraiainone  and  anthracylamine. 

A.  J.  G. 

Tetranitro  -  isoanthraflavic  Acid.  By  H.  Roemer  and  M. 
ScuwARZKK  (X»V'/-.,  15,  lU45 — lO-i?).  —  Isoanthraflavic  acid  differs 
from  alizarin,  not  only  in  its  behaviour  towards  reducing  agents,  but 
also  in  being  iinattacked  by  nitric  acid  under  conditions  under  which 
jS-mononitroalizarin  is  formed.  Cold  fuming  nitric  acid  gives  with 
isoanthraflavic  acid  a  tetranitro-derivative,  CuHi(N02)404,  which 
crystallises  in  golden  glistening  leaflets  melting  at  300°,  easily  soluble 
in  water,  alcohol,  and  ether,  to  form  red  golden  solutions.  It  dissolves 
in  alkalis  and  ammonia,  giving  a  deep  red  coloiution,  converted 
by  boiling  with  zinc-dust  into  a  dark  green,  and  by  sodium  hydrosul- 
phide  into  a  deep  violet.  It  d^es  silks  and  wools  an  orange  gold,  but 
has  no  effect  on  mordants,  and  thus  differs  from  mouonitroalizariu, 
which  dyes  mordants,  but  not  silks  and  wool.  The  potassium  salt 
crystallises  in  silky  ruby-red  needles,  the  silver  salt  in  glistening  red- 
brown  needles.  Anthraflavic  acid  and  anthrarufin  resemble  isoanthra- 
flavic acid  in  giving  tetranitro-derivatives ;  but  as  it  has  been  estab- 
lished that  in  both  the  former  dioxyanthraquinones  one  hydroxyl- 
group  is  in  each  benzene  nucleus,  so  this  similarity  of  behaviour  lends 
support  to  the  view  that  isoanthmflavic  acid  has  a  similar  constitu- 
tion. V.  H.  V. 

Deoxyanthraflavic  Acid.  By  H.  Roemer  and  M.  Schwarzer 
(Ber.,  15,  1040 — 1045). — One  of  the  authors  has  already  described 
(Abstr.,  1881,  823)  deoxyaiizarin,  a  reduction-product  of  alizarin, 
probably  represented  by  the  constitutional  formula, 

/C(OH) 

\_CH--'^ 

In  the  present  communication  the  authors  examine  the  product  of 
reduction  of  isoanthraflavic  acid  (from  (3-anthraquinonedisul phonic 
acid)  with  zinc-dust  and  ammonia  under  conditions  similar  to  those 
used  in  the  reduction  of  alizarin.  An  isomer  of  deoxyaiizarin  was 
obtained  in  goldeu-yellow  glistening  needles  (m.  p.  330°)  insoluble  in 
water  and  benzene,  soluble  in  alcohol,  acetone,  and  acetic  acid.  It 
dissolves  in  concentrated  sulphuric  acid  and  alkalis  to  form  a  red 
solution  having  a  bluish-green  fluorescence,  giving  no  absorption- 
bands  (thus  ditiering  from  deoxyaiizarin,  which  gives  a  strong  absorp- 
tion-band near  D).  With  acetic  anhydride  it  forms  a  diacetyl  deriva- 
tive, CuHijAciOs,  which  crystallises  in  white  glistening  needles  melting 
at  173",  soluble  in  alcohol  and  forming  a  colourless  solution  with  blue 
fluorescence,  insoluble  in  cold  dilute  alkalis.  As  anthraflavic  acid 
has  been  shown  to  contain  one  hydroxyl  group  in  each  benzene 
nucleus,  it  is  probable  that  isoanthraflavic  acid,  from  its  formation  and 
similarity  in  chemical  properties,  possesses  a  similar  constitution. 
Of  the  two  possible  constitutional  formula  for  deoxyisoanthraflavic 
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acid,  viz.,OH.C6H3<^g  >C8H30H,  or  OH.CsHs/ >0^CeH3.0H,the 

C  H 

uathors  incline  to  the  former,  and  they  further  draw  attention  to  this 
compoond  as  the  first  representative  of  a  new  class  of  compounds 
intermediate  between  deoxyanthraquinone  and  deoxyanthracene. 

V.  H.  V. 

Azoanthrol  Colours.  By  C.  Ltebermann  (Ber.,  15,  510 — 511). — 
By  mixing  alkaline  solutions  of  anthrol  with  solutions  of  diazo-bases 
or  their  sulphouic  acids,  the  author  has  obtained  azoanthrol  dyestuffs 
analogous  to  the  azophenol  and  azouaphthol  colours.  The  colours 
containing  the  sulphonic  group  are  soluble  in  water  and  alcohol, 
whilst  the  others  are  insoluble.  The  tone  of  the  colour  lies  between 
l)lood-red  and  red-brown.  It  is  evident  that  several  other  anthracene 
derivatives  can  be  used  for  the  preparation  of  analogous  azo-coloui's. 

D.  A.  L. 

Colouring  Matters  from  Chinese  Yellow-berries,  Capers, 
and  Rue.  By  P.  Foerster  (Ber.,  15,  214—217). — Sophorin,  the 
glucoside  of  Chinese  yellow-berries  (from  Sophora  Japonica)  is  not 
identical  with  quercetin,  or  apparently  with  rutin ;  on  treatment 
with  dilute  sulphuric  acid,  it  yields  isodulcite  (57"5  per  cent.)  and 
sophoretin  (46'8  per  cent.),  a  substance  very  similar  to  quercetin,  but 
differing  in  its  derivatives.  Sophorin,  unlike  quercitin,  cannot  be  bromi- 
nuted  without  decomposition  ;  it  yields  isodulcite  and  bromsophoretin. 

The  glucoside  of  capers  {Capparis  spinosa)  on  treatment  with  dilute 
acids  yields  isodulcite  (about  575  per  cent.)  and  47'8  per  cent,  of  a 
yellow  substance  requiring  further  investigation. 

The  glucoside  of  rue  {Ruta  graveolens)  on  similar  treatment  yields 
46  per  cent,  of  quercetm  and  55*5  per  cent,  of  a  sugar  which  has  not 
yet  been  obtained  in  the  crystalline  state.  A.  J.  G. 

Constituents  of  Podophyllin.  By  V.  Podwissotzky  (Pfiarm.  J. 
Trans.  [3],  12,  1011 — 1013). — In  a  former  paper  the  author  attributed 
the  physiological  action  of  podophyllin  to  two  crystalline  active  prin- 
ciples ;  he  now  shows  that  it  is  alone  due  to  a  neutral  crystalline  sub- 
stance, picropodophyllin,  into  which,  and  an  inactive  resin-acid,  picro- 
podophyllic  acid,  can  be  converted ;  he  confirms  the  presence  of  an 
inactive  resin,  and  two  fatty  bodies,  as  well  as  decomposition  products 
and  inorganic  matter. 

Picropodophyllin  (m.  p.  2^0 — 210°)  crystallises  in  slender  colourless 
silky  needles,  readily  soluble  in  chloroform  and  alcohol  (90 — 95  per 
cent.),  more  sparingly  in  weaker  spirit,  also  in  ether  and  glacial  acetic 
acid  and  picropodophyllic  acid  ;  water,  turpentine,  and  light  petroleum, 
do  not  dissolve  it.  It  has  an.  intensely  bitter  taste  and  a  neutral 
reaction.  Ammonia  does  not  precipitate  an  alcoholic  solution  of  picro- 
podophyllin, but  on  evaporating  the  mixture  over  a  water-bath,  it  is 
converted  into  an  amorphous  inactive  acid ;  picropodophyllin  decom- 
poses when  heated  to  260°  to  278°  ;  alkalis  do  not  readily  act  on  it. 
When  administered  internally,  it  causes  vomiting  and  frequent  evacua- 
tion, followed  by  death  ;  in  subcutaneous  injections  it  is  without  effect, 
since  it  crystallises  where  injected. 
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Pod/yphyUntnxin  is  a  very  bitter,  white,  and  resinous  powder,  solable 
in  dilute  alcohol,  ether,  chloroform,  and  hot  water,  and  is  deposited 
from  the  latter  in  flocks  on  cooling;  it  is  insoluble  in  light  petix)leum. 
By  treatment  with  calcium  or  barium  hydroxide,  podophyllotoxin 
yields  picropodophyllin,  since  the  latter  is  held  in  solution  by  the 
picropodophyllic  acid.  Podophyllotoxin  has  a  more  rapid  action  on  the 
system  than  the  diflBcultly  soluble  picropodophyllin. 

Picropodnphi/lHc  acid  is  an  inactive  resin  acid  soluble  in  hot  water ; 
cold  water  precipitates  it  from  its  alcoholic  solution,  and  acids  from 
its  combinations  with  alkalis.  It  can  be  fi*eed  from  picropodophyllin 
only  with  great  difficulty.  When  podophyllotoxin  is  heated  with 
calcium  or  barium  hydroxide,  the  clear  solution  gelatinises  on  cooling. 
On  adding  an  acid  to  the  clear  hot  solution,  flocks  are  precipitated 
which  under  the  microscope  are  seen  to  consist  of  jelly-iike  globules 
of  the  acid  enclosing  crystals  of  picropodophyllin. 

Podophyllnquercetin  crystallises  in  short  yellow  needles  with  a 
metallic  lustre,  soluble  in  alcohol  and  ether,  sparingly  in  chloroform, 
insoluble  in  water.  It  forms  bright  yellow  solutions  with  caustic 
alkalis,  and  insoluble  compounds  with  the  alkaline  earths.  It  is  de- 
composed by  continued  action  of  the  alkalis,  and  assumes  a  green 
colour  on  exposure  to  the  air.  It  melts  at  247 — 250°  with  partial 
decomposition  and  partial  sublimation.  With  ferric  chloride  it  gives 
a  dark  green  coloration,  whilst  with  neutral  lead  acetate  it  forms  an 
orange-yellow  precipitate  soluble  in  acetic  acid.  In  many  respects 
it  resembles  other  quercetins. 

PodophyUic  acid  is  insoluble  in  ether,  light  petroleum,  and  water, 
but  soluble  in  alcohol  and  chloroform.     It  is  physiologically  inactive. 

The  extraction  of  the  constituents  of  podophyllin  is  carried  out  a.s 
follows  : — 

Pudophi/Uotoxin. — The  coarsely  powdered  root  is  extracted  with 
chloroform  free  from  alcohol.  The  chloroform  is  distilled  till  the  ex- 
tract is  reduced  to  a  syrup,  when  it  is  slowly  poured  into  two  volumes 
of  pure  absolute  ether.  When  podophyllotoxin  and  fatty  matters  are 
dissolved,  the  podophyllic  acid  separating  out  in  flakes,  it  is  essential 
that  the  ether  be  in  excess  and  free  from  alcohol,  otherwise  some  of 
the  podophyllic  acid  remains  in  solution.  The  ether-chloroform  solu- 
tion is  allowed  to  drop  into  twenty  times  its  volume  of  light  petroleum, 
when  podophyllotoxin  separates  out  as  a  white  powder,  whilst  the 
fixed  oil  and  fatty  matters  remain  dissolved.  The  precipitate  is  dried 
at  35°,  dissolved  in  the  smallest  possible  quantity  of  chloroform,  and 
the  solution  filtered  with  light  petroleum,  adding  a  few  drops  of  water 
to  moisten  the  precipitate  as  it  falls ;  it  is  afterwards  dried  at  low 
temperature.  Podophyllotoxin  is  a  white  or  pale  powder,  which  is 
not  decomposed  by  light.  Podophyllotoxin  may  be  prepared  from 
podophyllin  by  the  same  method,  but  it  is  difficult  to  free  it  from  the 
decomposition-products  which  podoph^-llin  contains. 

Picropodophyllin. — Whether  this  body  be  prepared  from  podo- 
phyllum resin  or  from  the  root,  the  podophyllotoxin  must  first  be 
obtained  ;  it  is  then  dissolved  in  alcohol,  mixed  with  excess  of  freshly 
slaked  lime  and  dried  over  a  water-bath ;  the  residue  is  exhausted  by 
repeated  boiling  with  absolute  alcohol,  and  the  solution  filtered  through 
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a  heated  funnel.  On  cooling,  picropodophyllin  separates  out  in  long 
snow-white  silky  needles. 

PicropodophylUc  acid  is  obtained  from  podophyllotoxin  by  treatment 
with  ammonia,  but  owing  to  the  decomposing  action  of  the  alkali,  it 
is  difficult  io  obtain  in  a  state  of  purity. 

Podophyllic  acid  is  obtained  from  ttie  chloroform  solution  of  the 
crude  podophyllotoxin  by  treatment  with  ether.  It  is  purified  by  re- 
peated treatment  with  chloroform  and  ether. 

PodophyUoquercetin  is  best  obtained  from  podophyllin  which  has 
been  prepared  without  the  use  of  alum,  by  exhausting  it  with  chloro- 
form and  light  petroleum,  and  after  drying  with  ether,  the  ethei-eal 
solution  is  evaporated  and  then  treated  with  lead  acetate.  The  lead 
compound  formed  is  decomposed  in  the  usual  way,  and  the  podo- 
])hylloquercetin  taken  up  with  ether  on  evaporating  the  solution  ;  it 
is  obtained  as  a  yellow  powder,  which  gradually  turns  green  on  ex- 
posure to  the  air.  Sulphuric  acid  precipitates  podophylloquercetin 
Irom  its  ammoniacal  solution  in  minute  yellow  crystals. 

Guareschi's  opinion  that  the  active  principle  of  podophyllin  is  a 
glucoside  is  incorrect ;  neither  is  it  due  to  berberine,  as  several  authors 
maintain,  since  it  dees  not  contain  that  alkaloid,  Bucheim's  theory 
that  its  activity  is  due  to  a  decomposible  anhydride,  and  that  of 
Power,  who  attributes  it  to  podophyllic  acid,  are  in  error,  since  the 
author  shows  that  the  physiological  action  of  podophyllin  and  podo- 
phyllum root  is  solely  due  to  picropodophyllin.  L.  T.  O'S. 

Halogen-derivatives  of  Quinoline.  By  V.  la  Coste  (Ber.,  15, 
557 — 563). — Bromoquinoliyie  may  be  very  readily  obtained  by  heating 
together  a  mixture  of  parabromaniline  with  the  corresponding  quantity 
of  glycerol,  sulphuric  acid,  and  nitrobenzene;  bromoquinoline  prepared 
in  this  w^y  boils  at  276 — 278°  (at  270°,  when  made  direct  from  quino- 
line). Its  formation  from  parabromaniline  shows  that  the  bromine  and 
nitrogen  atoms  must  be  relatively  in  the  positions  represented  as 
follows  : — 

H         H 

BrC^  "^C^  ^CH 

!         II         I 

H 

The  platinochloride  crystallises  in  small  needles  having  the  com- 
position (C9H6BrN,HCl)2PtCl4  +  2H2O.  Bromoquinoline,  when  heated 
with  sodium  ethylate  in  alcoholic  solution  at  160 — 170°,  does  not  form 
ethoxyquinoline,  as  might  be  expected,  but  quinoline  itself,  together 
with  a  considerable  quantity  of  resinous  bodies.  Dibromoquimline, 
CgHsBraN,  obtained  together  with  the  bromoquinoline  (probably  owing 
to  the  presence  of  some  dibromaniline),  crystallises  from  alcohol  in 
slender  colourless  needles  (m.  p.  100 — 101°  ;  dibromoquinoline  obtained 
direct  from  quinoline  melts  at  124 — 126").  The  platinochloride  has 
the  composition  (C9H5Br2NHCl)2,PtCU. 
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MimocJiloroqmnollne,  C»HgClN,  may  be  obtained  in  a  similar  manner 
from  bromoquinoline,  by  substituting  paracbloraniline  for  the  bromani- 
line.  It  is  a  liquid  (b.  p.  256°)  having  a  slightly  aromatic  odour,  and  is 
colourltss,  but  very  rapidly  becomes  yellow,  and  tinally  brown,  on 
standing  for  a  few  hours.  The  hydrochloride  crystallises  in  colourless 
needles,  which  are  very  soluble  in  water,  and  forms  a  platinochloride 
(^C,H«ClNHCl)2PtCU  +  2HiO.  The  bromine  and  nitrogen  atoms  in 
ohloroquinoline  are  in  the  same  position  as  in  the  corresponding 
bromine-derivative.  It  combines  with  methyl  iodide,  even  at  the 
ordinary  temperature,  forming  the  viethiodide,  C9H«ClN,MeI,  which 
could  be  obtained  only  in  bright  yellow  crystalline  crusts.  It  is  easily 
soluble  in  water,  less  soluble  in  alcohol,  and  still  less  soluble  in  ether. 
The  iodine  may  be  readily  replaced  by  chlorine  by  treating  its  aqueous 
solution  with  freshly  precipitated  silver  chloride;  the  methochloride 
thus  obtained  forms  an  orange-yellow  crystalline  platinochloride, 
(C,HeClN,MeCl),PtCl4. 

CI        H 

HC^  ^C^  Vh 

richloroquinoUiie,       |  ||  |     ,     is     obtained     by     heating 

CI 

together  a  mixture  of  dichloraniline  [NHi  :  CI :  CI  =  1  :  2  :  5],  glycerol, 
sulphuric  acid,  and  nitrobenzene.  It  crystallises  from  alcohol  in  con- 
centric groups  of  short  colourless  needles  (m.  p.  92 — 03";  volatile 
without  decomposition),  and  from  ether  in  leaflets.  It  is  easily  soluble 
in  alcohol  or  ether. 

An  isomeric  dichloroquinoline  was  obtained  from  the  dichloraniline 
prepared  by  the  action  of  chlorine  on  acetanilide.  It  is  less  soluble  in 
alcohol  than  the  preceding  compound,  and  crystallises  in  fine  colour- 
less needles  (m.  p.  103 — 104"). 

H         H 

NOjC^  ^C^  ^CH 
DinitroquinoUne,  \  ||  |     ,  was  obtained  by  the  action 

HCv  yCy.  X.CH 

^C^  ^N^ 

I 
NO, 
of  glycerol,  sulphuric  acid,  and  nitrobenzene  on  dinitroaniline, 

[NH,  :  NO,  :  NO,  =  1  :  2  :  4]. 

It  crystallises  in  fine  brilliant  brown  needles  (m.  p.  149 — 150°), 

H        H 

PhC^  ^C^  ^CH 

rhevylquinoUne,  \  \\  |      ,  obtained   in  an  analogous 

H 
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manner  from  paramidodiphenyl,  crystallises  in  rosettes  of  colourless 
rhombic  leaflets  (m.  p.  108 — 109°).  It  is  non-volatile  in  steam,  but 
apparently  distils  at  a  hiefher  temperature  without  decomposition.  It 
forms  a  non -crystal lisable  hydrochloride,  and  an  orange-yellow  crystal- 
line platinochloride  (C9H6PhN,HCl)2PtCl4.  T.  C. 

Behaviour  of  the  Addition-products  of  Quinoline  and  Mono- 
haloid  Paraffln-derivatives  with  Silver  Oxide.  By  \V.  La  Costb 
(Ber.,  15,  186 — 198). — From  experiments  on  the  additive  product  of 
benzyl  chloride  and  quinoline,  Glaus  and  Himmelan  (Abstr  ,  1881, 
182)  conclude  that  this  benzylquinone  chloride  is  not  of  the  nature  of 
a  quaternary  ammonium  compound,  and  therefore  that  the  formula 
generally  accepted  for  quinoline  is  incorrect.  The  author  has  rein- 
vestigated this  question,  employing  the  additive  compounds  of  bromo- 
quinoline  and  the  mon-haloid  paraffin-derivative,  and  finds  that  the 
substances  produced  are  essentially  quaternary  ammonium  com- 
pounds ;  when  treated  with  silver  oxide  they  yield  strongly  alkaline 
solutions,  apparently  hydroxides,  from  which  the  corresponding  oxides 
can  be  obtained  by  evaporating  the  solution. 

On  adding  silver  oxide  to  an  aqueous  solution  of  monobromquino- 
linemethyliodide,  a  liquid  of  strongly  alkaline  reaction  i.s  obtained, 
which,  on  evaporation,  yields  monobroraoquinolinemethyloxide, 

(C9H6BrNMe)20, 

in  brilliant  colourless  needles  (m.  p.  146 — 147°),  readily  soluble  in  hot 
alcohol,  sparingly  in  cold  alcohol,  ether,  or  water ;  the  aqueous  solu- 
tion does  not  react  alkaline.  It  is  not  affected  by  dilute  hydriodic 
or  hydrochloric  acid ;  neither  does  heating  it  with  concentrated 
acids  convert  it  into  an  iodide  or  chloride,  resinous  products  being 
formed.  As  the  strongly  alkaline  solution  at  first  obtained  readily 
yields  monobromoquinolinemethyliodide  or  chloride  on  treatment  with 
the  respective  acids,  it  would  appear  to  contain  the  hydroxide  which, 
on  heating  or  standing,  is  decomposed  into  water  and  the  oxide.  All 
attempts,  however,  to  isolate  the  hydroxide  or  the  corresponding 
ethyl  compound,  were  unsuccessful. 

On  heating  dibromoquinoline  with  methyl  iodide  at  100°  for  some 
time  in  sealed  tubes,  they  unite  to  form  dibromoquinoiinemethiodide, 
CgHsBrjNMel,  which  crystallises  in  deep  red  needles,  resembling  those 
of  alizarine,  does  not  fuse,  and  cannot  be  volatilised  without  decom- 
position. The  corresponding  chloride  gives  with  platinic  chloride  a 
yellowish-white  pulverulent  precipitate  of  (C9H5NMe)2,PtCl6.  By 
treatment  of  an  aqueous  solution  of  the  iodide  with  caustic  soda,  di- 
bromquinolinemethoxide  is  obtained,  as  a  fine  powder  consisting  of 
minute  needles. 

Silver  oxide,  when  acting  on  aqueous  quinolinemethiodide,  gives  a 
strongly  caustic  solution,  which,  by  evaporation  in  a  vacuum,  gives  a 
crystalline  mass,  too  impure  however  for  analysis.  Quinolinemeth- 
iodide (2  mol.)  unites  with  bromine  (1  mol.),  forming,  most  probably, 
a  mixture  of  CgHTNMeBr  and  C9H7Me.dBr,  the  aqueous  solution 
giving  most  of  the  reactions  for  hypobromites.     Quinoline  methoxide 
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was  apparently  obtained  by  the  action  of  soda  on  qninoline  methiodide, 
it  forms  crystalline  crusts  that  turn  red  on  drying. 

Orthoquinoline-benzearboxylic  acid  unites  with  methyl  iodide, 
yielding  a  compound,  C9H«(C0.0H)NMeI.  On  treating  this  in 
aqueous  solution  with  silver  oxide,  a  liquid  is  obtained  free  from 
iodine  or  silver;  this  solution,  when  evaporated  on  the  water-bath, 
g^ves  orthoquinoline-benzearboxylic  acid,  the  ease  with  which  the 
methyl-group,  Ac,  is  split  off  again,  speaking  for  the  ordinary  qnino- 
line formula.  A.  J.  G. 

Conversion  of  Xanthine   into   Theobromine  and   Caffeine. 

By  E.  FiscHKR  (Her.,  15,  4.!i;i — 45()). — Xanthine,  C5H4N4O2,  contains 
2  atoms  of  carbon  and  4  of  hydrogen  less  than  theobromine,  CiHsNiOj. 
Strecker  (Annalen,  118,  \72)  suggests  that  the  latter  is  a  dimethyl- 
derivative  of  the  former;  he  was  not,  however,  successful  in  his 
experiments,  for  by  treating  silver  xanthinate  with  methyl  iodide,  he 
obtained  an  isonieride  of  theobromine.  The  author  has  repeated  the 
experiment,  using  the  lead-  instead  of  the  silver-derivative.  Lead 
xanthinate  (dried  at  130°)  is  heated  in  a  sealed  tube  at  100°  for 
12  hours,  with  1^  times  its  weight  of  methyl  iodide.  The  product  is 
boiled  and  extracted  with  water.  The  solution  is  freed  from  lead  by 
sulphuretted  hydrogen,  then  saturated  with  ammonia,  and  concentrated 
by  evapoiution.  Theohruviine  crystallises  out ;  its  identity  was  esta- 
blished by  converting  it  into  catfeiine  by  Strecker's  method.  Hence, 
according  to  the  author's  scheme  for  the  graphic  representation  of 
caffeine,  &c.  (this  vol.,  628),  xanthine  can  be  thus  represented: — 

.NH.CH  :  C.NBL 

C0<  I         >C0. 

^ NH.C  :  N^ 

It  will  be  seen  that  the  first  methyl-groups  introduced  into  xanthine, 
go  respectively  into  the  two  carbamide-groups.  Xanthine  is  nearly 
related  to  guanine  and  sarcine. 

The  fact  that  the  animal  products  xanthine,  guanine,  and  sarcine, 
are  analogous  in  constitution  to  the  vegetable  bases,  caffeine  and 
theobromine,  tends  to  show  that  they  are  produced  in  the  organism 
from  similar  substances  by  the  same  chemical  process ;  the  author 
suggests  that  they  are  formed  synthetically  from  a  urea  and  an  oxidation 
product  of  glycerol.  He  further  suggests  the  preparation  of  caffeine 
from  guano.  D.  A.   L. 

Transformation  of  Morphine  into  Codeine.    By  D.  B.  Dott 

(Pharm.  J.  Trans.  [3],  12,  1009).— Grimaux  (Abstr.,  1881,  829)  ob- 
tained codeine  by  the  action  of  methyl  iodide  on  morphine  in  presence 
of  sodium  hydroxide.  0.  Hesse  (ibid.,  1553),  on  repeating  Grimaux's 
experiments,  both  with  sodium  and  potassium  hydroxide,  obtained  a 
body  which,  though  closely  resembling  codeine,  ditl'ers  from  it  in  some 
important  respects,  and  which  he  calls  /J-methyl-morphme. 

On  repeating  Grimaux  and  Hesse's  experiments,  the  author 
shows  that  whether  sodium  or  potassium  hydroxide  be  u.sed,  codeine 
is  obtained.     The  difference  of  rotatory  power  between  natural  codeine 
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and  the  synthetic  compound  is  probably  dne  to  some  impurity.  He 
figrees  with  Hesse  that  the  generic  term  "codeine"  for  the  ethers  of 
morphine  is  objectionable.  L.  T.  O'S. 

Occurrence  and  Behaviour  of  Cinchotine,  Hydrocinchlor- 
idine  and  Hydroquinidine.  By  C.  Forst  and  C.  Bohringer 
(Ber.,  15,  519 — 521). — The  authors  have  discovered  that  these  sub- 
stances are  not  oxidation-products,  as  they  previously  stated  (Abstr., 
620  and  830,  1881),  but  that  they  exist  beforehand  in  the  bark. 
Oxidised  with  chromic  and  sulphuric  acids,  hydrocinchonidine  and 
hydroquinidine  yield  respectively  cinchoninic  (m.  p.  253 — 254°)  and 
quiniuic  (m,  p.  280°)  acids.  D.  A.  L. 

Piperidine.  By  C.  Schotten  (Ber.,  15,  421— 427).— Amylpiperi- 
dine,  prepared  by  digesting  piperidine,  amyl  bromide,  and  potash,  is  a 
colourless  liquid  (b.  p.  188°).  It  combines  with  methyl  iodide  with 
evolution  of  heat,  forming  a  crystalline  mass  of  methylamylpiperyl 
ammovium  iodide,  which  crystallises  from  hot  alcohol  in  thick  prisms 
melting  at  195°.  When  distilled  with  silver  oxide  it  yields,  besides 
a  small  quantity  of  amylene,  viethylnmylplperidlne  (b.  p.  above  190°)  ; 
it  is  a  liquid  scarcely  soluble  in  water,  and  lighter  than  it;  its  odour 
is  more  ammoniacal  than  that  of  amylpiperidine.  Its  hydrochloride 
melts  easily,  and  is  hygroscopic.     The  platiuuchloride, 

(C5H9NAyl.,Me,HCl)2PtCl4, 

is  slightly  soluble  in  water,  melts  under  water  below  100°  ;  in  capillary 
tubes  it  softens  at  100°,  and  melts  at  140°.  Methylamylpiperidine  can 
be  heated  in  a  sealed  tube  with  hydrochloric  acid  without  being 
altered,  but  is  decomposed  when  the  dry  hydrochloride  is  heated  in  a 
stream  of  hydrochloric  acid  gas,  and  produces  a  hydrocarbon,  methyl- 
piperidine  and  piperidine.  Piperidine  is  recognised  in  a  mixture  of 
its  substitution-products,  from  the  fact  that  when  treated  with  a  dilute 
acid  and  potassium  nitrite,  it  forms  the  nitroso-derivative  (see  below) 
which  can  be  extracted  by  agitation  with  ether,  Methylamylpiperi- 
dine combines  with  methyl  iodide,  with  slight  evolution  of  heat,  form- 
ing a  crystalline  addition-product. 

Benzyl-piperidine,  prepared  by  the  action  of  benzoic  chloride  on 
piperidine,  is  an  oil  (b.  p.  245°)  lighter  than  water,  and  almost  in- 
soluble in  it.  It  combines  with  methyl  iodide,  with  development  of 
heat,  to  form  the  ammonium  iodide,  C5H10N.C7H7.MeI,  which  crystal- 
lises from  hot  absolute  alcohol  in  thick  prisms  melting  at  145",  and 
decomposing  at  a  higher  temperature,  giving  off  benzyl  iodide.  Treat- 
ment with  silver  oxide  converts  this  ammonium  iodide  into  an  am- 
monium base,  which,  on  heating,  is  resolved  into  water,  and  the  volatile 
viethylbenzyl-piperidine,  which  resembles  benzyl  piperidine  in  boiling 
point  (245"),  and  many  of  its  properties.  At  the  same  time  there  are 
formed  small  quantities  of  benzyl  alcohol  and  a  low  boiling  base,  pro- 
bably a  compound  of  methyl-piperidine  with  methyl  iodide.  The  new 
base  forms  a  metliiodide,  which  may  be  crystallised  from  hot  alcohol  ; 
it  gives  off  benzyl  iodide  when  heated  above  its  melting  point.  The 
ammonium  base  formed  by  the  action  of  silver  oxide  on  this  iodide, 
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decomposes  at  a  higher  temperature,  jnperylene  being  among  the  pro- 
ducts of  decomposition.  Large  quantities  of  methylbenzjl-piperidine 
and  benzyldimethylamine  are  also  formed.  There  was  also  a  small 
quantity  of  benzyl  alcohol. 

Nitrnsnpiperidine  is  best  prepared  by  treating  a  dilute  sulphuric  or 
hydrochloric  acid  solution  of  piperidine  with  somewhat  more  than  the 
calculated  quantity  of  potassium  nitrite.  Thus  prepared  it  is  a  yellow 
aromatic  liquid  (b.  p.  218°),  soluble  in  concentrated  hydrochloric  acid, 
from  which  it  is  reprecipit ited  by  water;  it  is  heavier  than  water. 
When  heated  in  a  sealed  tuDe  with  acids,  it  is  converted  into  piperidine 
and  nitrous  acid  ;  with  phosphoric  anhydride  or  zinc  chloride  a  trace 
of  piperylene  is  formed,  but  the  greater  part  becomes  resinous;  treated 
with  sodium  amalgam  it  is  reduced  to  ammonia,  piperidine,  and  a 
small  quantity  of  a  crystalline  base  which  melts  at  5b°  and  volatilises 
with  steam. 

Plperyhiretknne,  CsHmN.COOEt,  the  product  of  the  action  of  ethyl 
chlorooarbonate  on  piperidine,  is  a  colourless  liquid  boiling  at  211° 
without  decomposition  ;  it  has  a  slightly  bitter  and  astringent  taste,  a 
pleasant  odour,  is  heavier  than  water,  almost  insoluble  therein,  and  is 
precipitated  by  water  from  its  hydrochloric  acid  solution.  It  is  not  at 
all,  or  only  very  slightly  poisonous.  Boiling  with  strong  potash  or 
hydrochloric  acid  does  not  decompose  it ;  when,  however,  it  is  heated 
at  100°,  in  a  sealed  tube  with  hydrochloric  acid,  it  is  resolved  int) 
piperidine,  carbcmic  anhydride,  and  ethyl  chloride.  With  ammunii 
or  piperidine  it  yields  easily  soluble  carbamides  ;  it  becomes  resinous 
when  heated  with  phosphoric  anhydride. 

Acetyl-  and  Oxali/l-piperuline. — The  former,  which  is  the  product  of 
the  action  of  acetic  chloride  on  piperidine,  is  a  liquid  boiling  at  224°, 
and  miscible  in  all  proportions  with  water.  The  latter  is  prepared 
by  heating  together  equal  weights  of  piperidine  and  ethyl  oxalate,  and 
distilling  product.  Oxalyl-piperidine,  (CjHioN.CO)!,  (b.  p.  above 
360°),  crystallises  in  needles  melting  at  90°,  soluble  in  water,  alcohol, 
and  ether,  insoluble  in  concentrated  alkalis.  By  heating  piperidine 
with  excess  of  bromine  (10  atoms  to  1  mol.  of  piperidine),  for  four 
hours  in  a  sealed  tube  at  180°,  dibromopyridine  is  formed, 

D.  A.  L. 

Pirylene.  By  A.  Ladenbueg  (Ber.,  15,  1024— 1025).— From 
dimetlnlpipcride'ine  the  author  has  obtained  a  hydrocarbon,  pirylene, 
CjHe,  bearing  to  dimethylpiperideine  a  relation  analogous  to  that  of 
piperylene  to  dimethylpiperideine.  Dimethylpiperideine  combines  with 
methyl  iodide  with  explosive  violence  to  form  a  hydriodide,  CsHieNI, 
which   on  distillation  with  soda  yields  pirylene  and  trimethylamine, 

*^"^  '       CH.sNMel  +  NaOH  =  Nal  +  C,B,  +  NMe,  +  H^O. 

Pirylene  (b.  p.  60°)  is  a  liquid  of  peculiar  odour,  insoluble  in  water ; 
it  does  not  precipitate  ammoniacal  copper  solution,  and  is  thus 
distinguished  from  valylene.  V.  H.  V. 

Decomposition  of  Tropine.  By  A.  Ladexburg  (Ber.,  15,  1028— 
1031). — Tropilene  yields  on  oxidation  with  concentrated  nitric  acid 
oxalic  and  normal  adipic  acid. 
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By  the  action  of  bromine  on  tropidine,  hydrobromide,  ethylene 
dibromide  and  dibromomethyl pyridine  are  formed,  thus:  CgHijN + 
4Bro  =  CsHiBr,  +  CcHsBroN  +  4HBr. 

From  these  reactions  some  insight  may  be  gained  into  the  constitu- 
tion of  tropine  and  tropidine ;  the  latter  is  a  hydrogen  addition-product, 
and  at  the  same  time  an  ethylene-derivative  of  methylpj'ridine,  whose 
dibromo-derivative  is  formed  in  the  reaction  above.  Moreover,  from 
the  author's  previous  experiments  (Abstr.,  1881,  2G3),  it  is  probable 
that  the  methyl  group  is  directly  combined  with  the  nitrogen-atom, 
so  that  tropidine  may  be  represented  by  the  formula  C5H«(C2H4)NMe, 
and  tropine  by  the  formula  CsH7(C2H4(OH))NH2.  As  tropilene  on 
oxidation  gives  normal  adipic  acid,  the  following  structural  formula 
for  tropine  may  be  considered  probable — 

NMe 

OH.CH2.CHj.CH  /\  CH 


V.  H.  V. 

Tropeine  Derivatives.  By  A.  Ladenburg  {Ber.,  15,  1025 — 
1027).  By  the  action  of  nitric  acid  on  tropine,  nitryltropeine  of 
probable  constitution  C8H,4N(ON02),  is  formed.  The  hydrochloride  of 
this  base  may  be  obtained  from  the  crude  product  of  the  reaction  by 
saturating  with  potassinm  carbonate,  extracting  with  ether,  and  then 
shaking  up  with  dilute  hydrochloric  acid.  With  platinum  and  gold 
chlorides  and  with  picric  acid  tlie  solution  of  the  hydrochloride  gives 
crystalline,  sparingly  soluble  precipitates.  The  free  bases  could  not 
be  obtained  in  a  state  sufficiently  pure  for  analysis  ;  but  the  author 
infers  that  the  substance  contains  an  ONOo  group  from  the  fact  that 
potassium  nitrate  is  formed  on  boiling  it  with  potash. 

Phenylaeetrope'iiie  hydrochloride,  C7HijNO(OC8H7)HCl,  is  formed  by 
the  slow  action  of  dilute  hydrochloric  acid  on  tropine  phenylacetate,  but 
the  free  base  could  not  be  obtained  iu  the  pure  state.  The  hydrobro- 
mide crystallises  in  dull  prisms,  the  sulphate  in  tables,  the  platino- 
chloride  in  reddish  prisms,  the  aurochloride  in  glistening  leaflets. 

Atroladyltrojieine  or  Pseudatropeine,  C8HuNO(C9H902),  obtained  by 
a  method  similar  to  phenylacetrope'ine,  is  a  crystalline  substance 
(m.  p.  121°)  ;  it  forms  a  sparingly  soluble  monochloride  and  picrate. 
The  mydriatic  action  of  pseud oatropine  is  analogous  to  that  of 
atropine.  V.  H.  V. 

Report  on  a  Memoir  on  Albuminoids  by  A.  B6champ.  By 
Dumas  and  others  (Couipt.  rend.,  94,  1276 — 1281). — The  author  has 
isolated  different  constituents  of  albuminoid  substances  by  taking 
advantage  of  their  different  action  on  polarised  light.  White  of  egg 
contains  50  per  cent,  of  a  substance  which  is  precipitated  by  basic 
lead  acetate,  40  per  cent,  of  a  second  substance  precipitiited  by 
ammoniacal  lead  acetate,  and  10  per  cent,  of  a  substance  which  is  not 
coagulated  by  heat,  and  is  soluble  in  water,  but  insoluble  in  alcohol. 
These  three  products  are  laevogyrate,  their  rotatory  powers  being 
respectively  34°,  52°,  and  78°.     The  first  two  possess  the  general  pro- 
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perties  of  albuminoids ;  the  third  is  a  ferment,  and  in  all  probabilitr 
plajs  an  important' part  in  the  process  of  incabation.  The  author 
was  able  to  split  up  many  other  albuminoids,  includinpf  blood-serum, 
yolk  of  egp,  milk,  wheat-t^^luten,  fibrin,  red  blood-corpuscles,  beef, 
farina  of  peas,  white  mustard,  nuts,  almonds,  <fec.,  into  two  or  more 
distinct  albuminoids  and  a  well  defined  ferment.  The  part  played  by 
these  ferments  in  the  animal  economy  is  a  subject  for  future  investi- 
gation. The  power  which  fibrin  possesses  of  splitting  up  hydrogen 
peroxide  into  oxygon  and  water,  first  observed  by  Thenard,  is  peculiar 
to  that  portion  which,  as  Bouchardat  has  shown,  is  insoluble  in  hydro- 
chloric acid,  and  is  not  possessed  by  the  portion  soluble  in  the  acid. 
This  granular  insoluble  substance  has  the  general  properties  of 
albnminokls,  and  if  boiled  with  water,  loses  its  power  of  decomposing 
hydrogen  peroxide.  It  retains  this  power,  however,  if  dried  in  a 
vacuum,  also  after  treatment  with  alcohol  and  ether,  which  remove 
only  a  little  fat. 

All  albuminoid  substances  when  oxidised  with  pota.S8ium  perman- 
ganate yield  a  certain  quantity  of  area.  C.  H.  B. 
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Digestion  of  Cellulose.  By  W,  Tappkinkr  (Ber.,  16,  999—1002). 
— It  has  been  established  by  Haubner  and  others  that  a  considerable 
quantity  of  the  cellulose  of  the  fodder  of  ruminating  animals  disappears 
in  the  alimentary  canal,  but  researches  with  the  view  of  isolating  a 
ferment  vvliich  will  dissolve  cellulose  have  hitherto  been  unsuccessful. 
The  experiments  of  Hofraeister  have  shown  that  this  solution  is  not 
duo  to  the  action  of  the  saliva,  and  tho.se  of  Popoff  that  marsh-gas  is 
evolved  in  the  cloacum,  which  would  seem  to  arise  from  the  fermenta- 
tion of  cellulose. 

In  order  to  investigate  this  question,  the  author  took  weighed 
portions  from  the  stomach,  small  intestine,  and  caecum  of  a  recently 
killed  ruminant,  and  divided  them  into  three  portions,  one  of  which 
was  allowed  to  ferment  at  the  temperature  of  the  body ;  in  the  second 
the  fermentation  was  hindered  by  the  addition  of  antiseptics,  which 
had  no  influence  on  the  action  of  unorganised  ferments ;  and  in  the 
third  the  ferments,  both  organised  and  unorganised,  were  destroyed  by 
boiling.  In  all  these  cases  the  quantity  of  the  cellulose  was  deter- 
mined. The  second  and  third  portions  agreed  in  the  quantity  of 
cellulose,  but  the  first  portion,  in  the  case  of  the  stomach  and  CBBCum, 
showed  gradually  diminishing  quantities  of  cellulo.se.  It  would  thus 
appear  that  the  cellulose  is  dissolved  by  fermentation  in  these  portions 
of  the  alimentary  canal.  The  author  also  examined  the  gases  evolved 
by  the  fermentation  of  flesh  extract,  cellulose,  and  stomach  contents ; 
in  the  case  of  flesh  extract,  carbonic  anhydride  and  hydrogen,  but  in 
the  case  of  cellulose,  marsh-gas  and  carbonic  anhydride  were  evolved. 
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Similar  results  were  obtained  with  paper  and  cotton,  which  could  be 
seen  by  the  naked  eye  to  disappear  gradually  with  evolution  of 
marsh-gas.  V.  H.  V. 

Relation    of    Asparagine    to    Animal    Nutrition.      By    H. 

Weiske  and  others  (Bied.  Centr.,  1882,  312 — 320). — From  researches 
made  by  the  author,  together  with  Schrodt  aqd  Dangel,  it  was 
concluded  that  asparagine  possessed  some  feeding  value,  and  likewise 
gelatin,  which  allowed  of  a  reduction  of  the  albuminoids  supplied  in 
food.  A  more  extended  series  of  experiments  has  been  instituted 
with  the  view  of  obtaining  further  and  more  exact  information  on  the 
subject.  It  was  proposed  to  determine  to  what  extent  the  portion  ot" 
the  fodder  given  to  sheep  would  be  made  use  of,  when  together  wath 
an  addition  of  non-nitrogenous  food,  albumin  was  also  furnished  in 
the  one  case,  asparagine  in  the  other.  For  this  purpose  one  slieep  was 
fed  in  the  first  period  with  hay,  in  the  second,  with  hay  and  bean 
shudes,  and  in  the  third  period  with  hay-starch,  and  sugar ;  whilst 
the  second  sheep  received  during  the  corresponding  periods,  hay,  hay- 
starch-sugar,  asparagine,  and  hay-starch- sugar  and  gelatin.  The 
nitrogen  given  in  the  gelatin  and  asparagine  corresponded  with  that  in 
the  beans. 

The  results  of  the  first  feeding  period  showed  that  the  coefficient  of 
digestion  for  albumin  of  hay  in  both  sheep  was  practically  the  same, 
viz.,  63'47  per  cent,  and  61*87  per  cent.  The  addition  of  starch  and 
sugar  (sheep  1,  period  8)  reduced  the  coefficient  to  r)8"66  per  cent. 

When  gelatin  and  asparagine  were  given,  a  larger  amount  of 
nitrogen  was  digested  ;  but  supposing  that  the  whole  of  these  were 
absorbed,  and  then  subtracting  the  amount  of  their  nitrogen  from  that 
found  to  be  digested,  it  appears  that  in  reality  there  is  less  of  the 
albuminoid  nitrogen  absorbed ;  in  fact  the  addition  of  starch-sugar 
reduces  the  digested  albumin,  but  the  further  addition  of  asparagine 
somewhat  raises  the  quantity.  The  experiments  with  geese  proved 
that  asparagine  and  gelatin  without  albumin  were  incapable  of  sup- 
porting life,  and  causing  an  increase  in  weight,  but  when  they  were 
given  together  with  albumin  a  saving  of  the  latter  was  experienced. 
With  ewes  it  was  found  that  asparagine  saved  albumin,  and  aided  in 
the  production  of  milk.  E.  W.  P. 

Composition  of  the  Milk  of  Wet-nurses.  By  C.  Keauch 
(Arch.  Fharm.  [3],  20,  101 — 104). — It  is  frequently  necessary  to 
bring  up  a  child  on  cows'  or  wet-nurses'  milk  ;  but  if  the  milk  of  the 
latter  is  abnormal,  which  is  often  the  case,  owing  to  poor  living  and 
hard  work,  that  of  cows  is  preferable.  The  first  analysis  represents 
average  human  milk  according  to  Konig,  the  others  are  examples  of 
abnormal  milk :  a  child  which  had  been  fed  with  milk  of  the  second 
nurse,  B,  suffered  severely  from  abscesses. 
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Fat 

CaseYn,  &c. 
Lactose  . .  . 

Ash    

Water    . .  . 


Averago 
human  milk. 


•90 
•48 
•04 
•49 
•09 


Wet-nurse 
A. 


6  22 
1-38 

7  29 
0  24 

84-87 


Wet-nurse  B  in  11th 
month  of  lactation. 


Oct,  6. 


2-25 
0  72 
7-31 
0  16 
89-56 


Oct.  11. 


1  98 
0-75 
7  04 
018 
90  05 


K  W.  P. 
Free  Fatty  Acids  in  Cows'  Milk.  Bj  C.  Arnold  (Arch.  Pharm., 
[3],  20,  21)1 — 293). — The  milk  of  a  certain  cow  was  remarkable  for 
its  peculiar  taste;  analysis  of  the  said  milk  showed  an  abnormal 
amount  of  fat,  viz.,  4*85  per  cent,  at  sp.  gr.  L"029  and  5^45  per  cent,  at 
sp.  gr.  1024.  Of  this  quantity  about  0*8  per  cent,  was  free  acid. 
Free  oleic  acid  was  detected,  but  the  quantity  was  not  estimated; 
probably  free  caproic,  caprylic,  and  caproic  acids  were  likewise 
present.  E.  W.  P. 

Chemical  Theory  of  the  Physiological  Action   of  Arsenic. 

By  J.  DoGiEfj  (Her.,  15,  572 — o74). — A  reply  to  criticisms  by  Biuz 
and  Schiilz  (Ber.,  14,  2400)  on  a  paper  by  the  author  on  the  above 
Huhject  (Pjiuger'sArchlv.,  24).  T.  C. 
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To  what  Extent  is  Sprouted  Grain  capable  of  Further  Ger- 
mination ?  By  A.  E.  Ehkhardt  (Bled.  Centr.,  1882,  320 — 322). — It 
is  well  known  that  the  seeds  of  monocotyledonous  plants  which  have 
begun  to  germinate,  and  then  been  stopped,  will  again  commence  to 
grow,  but  the  extent  to  which  this  first  growth  must  proceed  before  a 
second  is  rendered  impossible,  is  unknown.  Rye-seeds  were  therefore 
allowed  to  germinate  from  periods  of  time  varying  from  18 — 103 
hours ;  at  the  end  of  each  period  they  were  dried.  Allowed  to  sprout 
again,  96  per  cent,  of  those  which  had  germinated  for  only  18  hours 
were  alive,  and  of  those  whose  first  period  of  growth  was  103  hours, 
only  54  per  cent,  continued  to  grow.  It  seems  that  about  190  hours 
is  the  longest  period  during  which  a  seed  may  germinate  with  any 
chance  of  remaining  alive  after  drying.  E.  W.  P. 

Formation  of  Xanthine  Bodies  in  Germinating  Plants.  By 
P.  Salomon  (Bind.  Centr.,  Ib82,  356). — The  decomposition  of 
albumin  in  plants  resembles  the  same  change  in  animals,  as  hereby 
leucine,  tyrosine,  glutamine,  and  aspartic  acid  are  formed.     In  lOU 
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per  cent,  of  sprouting  lupines  0*2  gram  xanthine-compounds  were 
found,  and  these  are  only  found  after  germination  has  commenced. 
These  compounds  are  apparently  hypoxanthine  and  xanthine,  no  uric  acid 
being  detected.  For  the  preparation  of  such  bodies  small  coombings 
are  recommended  as  the  best  source.  E.   W.  P. 

The  Time  at  which  Potash  exercises  the  greatest  Influence 
on  Plants.  By  V.  T.  Magerstein  {Bled.  Centr.,  1882,  350—352).— 
From  this  preliminary  article  we  gather  that  plants  (potatoes)  require 
potassium  most  in  the  earliest  stage  of  their  growth,  and  that  later 
applications  of  potash  manures  have  but  little  influence  on  the 
increase  of  reserve  matter.  Potash  should  therefore  be  applied  before 
sowing,  and  thoroughly  mixed  with  the  soil.  The  depth  at  which 
it  should  be  placed  is  dependent  on  the  length  of  the  roots  of  the 
plant.  E.  W.  P. 

Analysis  of  White  Willow  (Sails  Alba).  By  A.  Petermann 
{Bied.  Centr.,  1882,  358).— Air-dried,  the  twigs  contained  H^O,  8-23  ; 
organic  matter,  89*74;  ash,  2*03  per  cent.  Calculating  from  the  com- 
position of  the  ash,  it  is  found  that  a  crop  of  willow  (3120  kilo,  per 
hectare)  removes  from  the  soil  40  kilo.  W,  13  KjO,  75  NazO,  16"5 
CaO,  4"5  MgO,  8'5  P2O5.  Although  no  great  quantity  of  food  is 
removed  from  the  soil,  yet  manure  would  materially  aid  the  growth 
and  increase  the  crop.  E.  W.  P. 

Osmorrhiza  Longistylis.  By  H.  L.  Geeen  (Pharm.  J.  Trans.  [3], 
12,  9'J9 — 1000). — Tlic  roots  and  rhizoma  of  this  plant  commonly 
known  as  sweet  cicely,  sweet-root,  paregoric  root,  or  sweet  anise,  have 
a  strong  aromatic  odour  and  taste,  due  to  the  presence  of  a  light 
brown  yellow  volatile  oil,  denser  than  water,  solidifying  at  38°  to  a 
crystalline  mass  resembling  oil  of  anise,  which  it  also  resembles  in 
taste,  smell,  and  is  probably  identical  with  it.  In  the  fresh  root  con- 
taining 68'5  per  cent,  of  moisture,  there  is  present  O'l  per  cent, 
of  oil. 

The  dried  root  yields  to  ether  a  dark  brown  oleoresinous  substance, 
which  is  partially  soluble  in  alcohol  (95  per  cent.),  leaving  a  dirty 
brown  fatty  residue  soluble  in  hot  and  cold  chloroform  and  carbon 
bisulphide.  It  is  partly  saponified  by  caustic  alkalis,  an  insoluble 
fatty  acid  separating  from  the  alkaline  solution  when  it  is  treated  with 
an  acid.  The  portion  soluble  in  alcohol  consists  of  two  liquids  of 
different  densities,  the  heavier  having  a  bright  yellow,  the  latter  a 
dark  brown  colour.  The  heavier  liquid  is  insoluble  in  chloroform ;  it 
mixes  with  water,  but  dissolves  in  it  only  on  boiling,  separating  again 
when  the  solution  cools.  Alkalis  darken  the  colour  of  the  liquid,  but  it 
is  restored  by  acids.  On  evaporating  the  aqueous  mixture  to  dryness, 
the  residue  exhibits  the  general  characters  of  a  resin.  The  lighter 
liquid  appears  to  be  a  mixture  of  a  fixed  oil,  a  fatty  substance,  and 
the  essential  oil  of  the  root ;  it  has  a  nauseous  bitter  taste,  and  is 
soluble  in  carbon  bisulphide  and  chloroform. 

Alcohol  (95  per  cent.)  extracts  from  the  residue  insoluble  in  ether 
a  nut-brown  substance  almost  wholly  soluble  in  water,  the  cloudiness 
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being  probably  due  to  the  presence  of   a  small  quantity  of  resin. 
When  boiled  with  sulphuric  acid,  it  yields  a  glucose. 

From  the  residue  insoluble  in  alcohol,  cold  water  dissolves  albumin 
and  tannin,  and  a  substance  which  reduces  an  ammoniacai  solution  of 
cupric  oxide. 

Hot  water  dissolves  from  the  residue,  starch  and  a  substance 
which  is  precipitated  by  gelatin,  but  gives  no  reaction  with  ferric 
chloride. 

On  treating  the  residue  with  ammonia,  a  brown  solution  is  obtained, 
whilst  dilute  sulphuric  acid  gives  a  yellow  solution;  both  these  solu- 
tions are  decolorised  by  animal  charcoal. 

The  air-dried  root  yields  6"o  per  cent,  of  ash,  of  which  50  per  cent. 
is  soluble  in  water.  It  consists  of  the  carbonates,  sulphates,  chlorides, 
and  phosphates  of  potassium,  calcium,  and  magnesium. 

L.  T.  O'S. 
Uruguayan  Plants.    By  Sacc  (Compt.  rend.,  94,  125G— 1258).— 
The  leaves  of  the  caoutchouc  tree,  Ficus  elaxtica,  have  the  composi- 
tion : — 

Caoutchouc 030 

Sugar    1-10 

Tannin  (red)     I'OO 

Fibrin    ISO 

Wax  (blue-green)    0*43 

Starch   6-37 

Lignose 1700 

Ash    0-27 

Water    7273 


100-00 


In  the  forests  of  Uruguay  and  Paraguay  are  several  other  species 
of  Ficus  which  yield  caoutchouc,  and  the  author  considers  that  some 
of  these  might  be  cultivated  iu  the  warmer  parts  of  Europe. 

The  other  plants  examined  were  (1)  the  leaves  of  the  Lauras  cam- 
phora,  which  weigh  about  0*70  gram,  and  when  bruised  emit  an  odour 
ofborneol.  (2.)  A  climbing  vetch  with  blue  flowers.  It  is  a  good 
forage  plant,  and  is  known  locally  as  Indigo  femelle,  from  its  resem- 

1.  2.  3. 

Gum    0-10  0-80  l-91t 

Sugar 5-50  1700  — 

Fibrin 9-80  900  2-57 

Starch 14-34  8-40  0-79 

Lignose  21-60  23-60  2-05 

Ash 3-00  6-20  2-00 

Water 43-46  34-60  90-47 

Fat 2-20*  0-40  — 

Albumin —  —  0'21 

100-00  100-00  10000 

*  Fat  and  camphor.  t  Dextrin. 

VOL.    XLII.  o  U 
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blance  to  the  indigo  plant.  The  numbers  represent  the  composition 
of  the  entire  plant.  (3.)  A  white  chickweed  (Alsine  media).  The  ash 
of  this  plant  consists  essentially  of  silica,  with  small  quantities  of 
sodium  carbonate  and  ferric  phosphate.  C.  H.  B. 

"  Goldbleiben"  of  Hops.  (Bied.  Centr.,  1882,  332.)— This  disease 
in  which  affected  hops,  though  forming  tendrils  and  leaves,  do  not 
produce  flower  heads,  is  due  to  an  insect  which,  according  to  Nessler, 
belongs  to  the  family  of  Phytocoridse.  This  insect  resembles  a  winged 
bug  of  an  intense  light  green  colour.  The  head  resembles  that  of  a 
snail,  the  body  being  short,  thick,  and  very  soft.  The  young  seem  to 
be  hatched  in  the  crevices  of  the  bark  on  the  old  stems.  Barking 
and  scorchiiig  the  hop  stems  prevents  the  propagation  of  the  disease. 

E.  W.  P. 

Distribution  of  Heat  and  Rain  during  the  Growth  of  Sugar- 
beet.  By  H.  Briem  {Bied.  Centr.,  1882,  289— 292).— The  two  most 
important  periods  for  the  growth  of  sugar-beet  are  April-May,  and 
August-September.  At  eleven  observing  stations  it  has  been  found 
that  24°  is  the  minimum  amount  of  heat  necessary  for  satisfactory 
growth  during  the  months  April-September,  and  that  this  quantity 
should  be  distributed  in  the  proportions  23  :  41  :  36. 

It  is  only  during  the  first  stage  that  any  great  variation  from  the 
normal  temperature  is  allowable,  and  in  the  last  a  great  variation  is 
always  injurious.  There  is  not  much  variation  in  the  rainfall  during 
the  three  periods,  but  although  the  fall  in  April-May  has  been  really 
the  lowest,  yet  this  period  must  be  considered  as  the  wettest,  for  there 
still  remains  much  moisture  in  the  soil.  Finally,  the  results  obtained 
by  observation  are  in  accordance  with  these  practical  observations  of 
the  cultivators,  that  the  weather  in  the  first  period  should  be  wet  and 
moderately  warm  ;  in  the  second,  weather  moist  and  very  warm ;  and 
in  the  last,  dry  and  warm.  E.  W.  P. 

Cultivation  of  Potatoes.  By  Schonemann  and  others  {Bied. 
Centr.,  1882,  328 — 331). — Out  of  nine  varieties,  Schonemann  finds 
that  Dabersche  is  the  best  potato,  as  giving  a  high  yield  and  with  a 
high  percentage  of  starch  ;  but  at  the  same  time  as  it  ripens  only  in 
October,  it  is  less  adapted  for  distillery  purposes,  while  "  Alcohol  " 
ripens  in  September.  On  account  of  the  situation  of  the  distilleries, 
it  is  frequently  necessary  to  grow  potatoes  on  wet  heavy  soils ;  of  the 
sorts  adapted  for  this  kind  of  soil,  one  cultivator  finds  Dabersche,  Eos, 
and  Champion  to  be  the  best.  Miircker  and  Rumpf  do  not  find  the 
winter  planting  of  potatoes  to  be  satisfactory,  many  being  lost. 
Another  cultivator  recommends  the  use  of  a  gauge  when  setting 
potatoes ;  he  also  finds  guano  of  little  value.  E.  W.  P. 

"  Canna  Edulis  Sterilis  "  as  Food.  By  E.  A.  CarriIire  {Bied. 
Centr.,  1882,  331). — The  tubers  of  this  plant  are  recommended  as 
food  both  for  man  and  beast ;  variety  edulis  contains  90  per  cent, 
water,  and  1'88  per  cent,  sugar  ;  and  variety  discolor  80  per  cent,  water 
with  0'48  per  cent,  sugar.     This  latter  variety  contains  a  starch  closely 
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resembling  that  of  arrowroot.  As  the  stems  and  leaves  are  rich  in 
nitrogenous  matter,  they  may  be  cut  up  and  mixed  with  clover,  oats, 
&c.,  and  used  as  fodder  for  animals  ;  as  food,  the  tubers  may  be 
boiled  and  then  baked,  or  eaten  as  a  salad.  The  cooking  should  not 
be  conducted  in  metal  vessels,  on  account  of  the  presence  of  some 
acid  not  yet  investigated.  E.  W.  P. 

Impoverishment  of  Soils  by  Removal  of  Straw.     By  Hanamann 

(Bied.  Centr.,  1882,  2d'2 — 294'). — Removal  of  straw  from  land  tends 
to  render  the  soil  poor :  for  not  only  are  potash,  lime,  phosphoric  acid, 
&c.,  removed,  but  also  a  considerable  amount  of  organic  matter,  whereby 
the  moisture  is  too  much  reduced.  Valuable  analyses  of  the  soil,  as 
affected  by  removal  of  straw,  are  given,  which  show  a  loss  of  52,159 
kilos,  organic  matter,  2404  kilos.  N,  and  476  kilos.  K^O  per  hectare 
(22  cm.  deep).  E.  W.  P. 

Contribution  to  the  Agronomic  Estimation  of  Soils.     By  M. 

Fesca  (Bied.  Gentr.,  1882,  294 — 299). — As  the  fertility  and  capabili- 
ties  of  a  soil  cannot  properly  be  determined  in  the  laboratory,  the 
author  has  carefully  studied  those  properties  of  the  soil  (behaviour 
towards  water,  &c.)  upon  which  its  agricultural  value  depends.  The 
process  of  absorption  is  dependent  on  chemical  changes  induced  by 
the  easily  soluble  zeolites  ;  the  phenomena  of  ab.sorption  are  to  be 
considered  as  a  special  phase  of  weathering,  in  which  the  minerals  are 
not  only  destroyed,  chemically  and  physically,  but  also  other  imporb- 
t'lnt  compounds  are  formed.  Amongst  the  factors  which  influence  the 
amount  of  absorption  in  any  case,  is  to  be  reckoned  the  quantity  of 
water  present,  which  by  it«  solvent  action  counteracts  the  absorption ; 
consequently  a  heavy  rainfall  reduces  the  strength  of  the  solution  of 
plant-food  in  tiie  soil.  The  author  considers  that  Knop's  is  by  far  the 
best  method  for  estimating  the  absorptive  coefficient  of  a  soil ;  the 
process  of  filtration  in  which  chalk  is  added  is  unsatisfactory,  and  the 
absorption  of  phosphoric  acid  should  be  determined  as  well  as  that  of 
potash  and  ammonia.  The  detailed  account  of  the  absorption  experi- 
ments is  given,  which  shows  that  a  definite  ratio  exists  between  the 
quantity  of  zeolites  (soluble  in  hydrochloric  acid)  in  the  soil  and  the 
nitrogen  absorbed,  also  that  phosphoric  acid  is  retained  in  proportions 
increasing  with  the  lime.  Silica  reduces  the  absorption.  ^Yith  soils 
of  high  absorptive  power,  increase  of  the  solutions  added  is  accom- 
]mnied  up  to  a  certain  point  by  increase  of  absorption,  but  absolute 
figures  have  not  as  yet  been  obtained.  Estimation  of  absorption  by 
soils  is  not  appreciably  influenced  by  their  perfect  dryness. 

E.  W.  P. 

Evolution  of  Free  Nitrogen  during  Putrefaction.     By  B.  E. 

DiETZELL  (Ber.,  15,  551 — 555). — In  various  cases  of  putrefaction 
(mixtui'es  of  blood,  cow's  urine,  gypsum,  di*ied  earth,  chalk,  &c.)  it 
was  found  that  free  nitrogen  is  evolved  in  quantities  varying  in  dif- 
ferent experiments  from  5"04  to  17"07  per  cent,  of  the  weight  of  the 
putrescible  substances.  The  action  is  also  accompanied  by  the  forma- 
tion of  free  nitrous  acid,  leucine,  and  primary  amines,  the  production 
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of  which,  explains  the  evolution  of  the  free  nitrogen.  For  the  leucine 
under  the  action  of  the  free  nitrous  acid  forms  leucic  acid  and  water, 
whilst  a  molecule  of  nitrogen  is  set  free  (Sachse).  Nitrogen  is  also  set 
free  by  the  action  of  nitrous  acid  on  primary  amines  (Hofmann,  A  vmale-.i, 
75,  363 ;  Meyer  and  Forster,  Ber.,  9,  536 ;  Meyer,  Barbieri,  and 
Forster,  ibid.,  10,  130),  and  even  on  ammonia  (Kern,  Landw. 
Vers7ichs.-Stat.,  24,  368;  Schulze).  Primary  amines  also  cause  an 
elimination  of  nitrogen,  in  that  they  expel  ammonia  from  ammonium 
nitrate  and  are  decomposed  by  nitrous  acid.  By  preventing  this 
action  and  the  formation  of  free  nitrons  acid,  the  loss  of  nitrogen 
during  putrefaction  may  be  avoided.  For  this  purpose  it  is  recom- 
mended to  allow  solid  nitrogenous  mannres  to  putrefy  with  the  addi- 
tion of  a  proper  quantity  of  chalk  until  the  evolution  of  nitrous  acid 
has  ceased,  before  they  are  mixed  with  the  liquid  manures. 

T.  C. 

Manure  from  Deep  Stalls.  By  A.  Emmerling  and  G.  Lages 
(Bied.  Ceidr.,  1882,  300 — 302). — The  manure  made  in  deep  stalls  was 
compared  with  that  niade  after  the  ordinary  manner.  The  straw  was 
removed  by  washing,  this  was  analysed,  as  the  well  as  washings,  and 
the  portions  soluble  in  water. 


Feeding  Boxes. 


In  1000  parts. 


Dry  matter 

Ash    

P2O5 

K2O 

N  in  organic  combination 

NasNHg 

Total  N 


Straw. 


148  1 
6-0 


Washings. 


60-4 
10-7 


Soluble 
in  water. 


20-3 
9-6 


Total. 


228-8 
26-3 


0-37 
0-08 
0-88 


0-91 
0-90 
0-67 


0  14 
4-69 
1-90 
0-66 


1-42 
5-67 
3  15 
0-66 
4-11 


Manure  Heap. 


In  1000  parts. 

Straw. 

Washings. 

Soluble 
in  water. 

Total. 

115-2 

5-8 

51-9 
11-2 

17-9 

8-2 

185  -0 

Ash    

25  "2 

P,0, 

0-42 
0-13 
0-70 

0-52 
0-50 
0-99 

0-44 
4-11 
1-18 
0  29 

1-38 

K2O    

4-74 

N  in  organic  combination 
N  as  NH3 

2-87 
0-29 

Total  N 

3-16 

E.  W.  P. 
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Manurial  Effects  of  Natural  Phosphates.  By  M,  L.  Guilladme 
(Bied.  Centr.,  1882,  302). — The  experimental  soil  was  poor  in  phos- 
phates, containing  only  0"05  per  cent. ;  to  this  stable  manure  and 
natural  phosphates  were  applied.  The  crops  produced,  although 
heavier  tlian  those  on  the  unmanured  land  were  however  not  good 
enough  to  pay  for  the  expense  of  manuring.  E.  W.  P. 

Manuring  of  Soil  with  various  Phosphates  at  Nancy.  By  L. 
Grandeau  {Bied.  Centr.,  1882,  30(3 — 312). — On  a  soil  of  low  quality 
various  crops  were  grown  for  eight  years,  and  nitrogenous,  non-nitro- 
genous, and  different  forms  of  phosphates  with  salts  of  potash  were 
added.  Taking  the  mean  yield  of  all  the  crops,  it  Avas  found  that 
precipitated  phospliato  is  equal  to  superphosphate ;  bone-meal  is  but 
moderate,  and  phosphorite  is  poor  in  its  action.  Also  those  manures 
which  contain  only  potash  and  phosphoric  acid  raise  the  yield  above 
that  of  the  unmanured  plots  11*3  per  cent.,  but  the  increase  rises  to 
40'1  per  cent,  when  nitrogen  is  given  in  addition.  Four  kinds  of 
English  potatoes  were  sown,  and  of  these  Mammoth  produced  the 
highest.  Golden  Tankard  the  lowest  yield.  Analyses  of  the  roots 
showed  that  the  first  was  very  deficient  in  ash,  and  that  the  nutrient 
ratios  were  widely  difi'erent,  being  for  Mammoth,  1  :  11  ;  for  Champion, 
1  :  5-3;  Warden,  1  :  llU;  Gold  Tankard,  1 :  12.  E.  W.  P. 

Composition  of  Water  in  which  Malt  had  been  Steeped. 
By  M.  C.  Lkkuw  {Bied.  Ceutr.,  1882,  355). 

Organic        Mineral       Total  dry 

matter.         matter.         matter.  N.  EoO.  PsOj. 

50  5-2  10-8  033  1-93  0-31 

CdO.         Na-iO.        MgO.         SO.,.  FcoOj.        Cl.SiOj. 

0-12         0-47         016         007  trace         2-12  in  1000  parts. 

Such  a  water  as  this  is  well  adapted  for  manurial  purposes. 

E.  W.  P. 

Manuring  with  Osmose  Water.  By  H.  Bbiem  {Bied.  Centr., 
1882,  30-'').  —  A  large  yield  of  sugar-beet  is  obtained  by  the  use  of 
osmose  water  as  a  manure,  bat  the  quality  is  considerably  lowered. 
In  compost  heaps  concentrated  osmose  water  aids  the  decomposition 
of  organic  matter.  E.  W.  P. 
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Estimation  of  Sulphur  in  Pyrites.  By  F.  Boeckmann  {Zeitn. 
Aiial.  Ghem.,  1882,  90). — 0*5  gram  of  the  finely  powdered  substance 
is  fused  in  a  large  platinum  basin  with  25  grams  of  a  mixture  of  6  pts. 
NajCOa,  and  1  pt.  KCIO3,  the  fused  mass  is  then  dissolved,  the  solu- 
tion acidified,  and  precipitated  with  barium  chloride.  0.  H. 


994  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Sulphurous  Acid  in  Wine.  By  L.  Liebermanx  (Ber.,  15,  437 — 
439). — The  author  states  that  he  sent  a  note  to  Rosier,  head  of  the 
laboratory  where  Haas  works,  in  which  he  showed  amongst  other 
things,  that  the  presence  of  sulphurous  acid  conid  be  efficiently  proved 
in  several  ways  by  reduction  to  hydrogen  sulphide  with  sodium  amal- 
gam, or  by  oxidation  to  sulphuric  acid  with  nitric  acid  and  with 
hydriodic  acid  ;  moreover,  that  silver  nitrate  produced  precipitates 
soluble  in  nitric  acid,  in  alcoholic  solutions  (the  wine  distillate  is  such) 
of  formic,  butyric,  and  valeric  acids,  and  even  gives  a  turbidity  in 
strong  alcoholic  solutions  of  acetic  acid.  Haas  does  not  notice  this 
communication  in  his  paper  (this  vol.,  773).  D.  A.  L. 

Detection  of  Sulphurous  Acid  in  Wine  and  other  Liquids. 
By  L.  LiEBKKMANN  (Jiij:,  15,  439 — 441). — About  15  to  20  c.c.  of  the 
wine  are  distilled,  the  distillate  is  diluted  (this  is  necessary  only 
when  the  distillate  contains  alcohol)  and  shaken  with  a  few  drops  of 
iodic  acid  and  chloroform.  The  chloroform  is  coloured  violet  from 
liberated  iodine  if  sulphurous  acid  is  present ;  volatile  organic  acids 
and  aldehydes  do  not  reduce  iodic  acid  under  these  circum- 
stances. In  this  way  he  is  able  to  recognise  sulphurous  acid  in  2  c.c. 
of  a  solution  containing  1  part  in  500,000.  In  another  method  the 
diluted  distillate  is  treated  with  hydrochloric  acid  and  barium  chloride, 
and  then  with  nitric  acid  ;  turbidity  shows  the  presence  of  sulphurous 
acid  (oxidised  to  sulphuric).  Reference  is  made  to  the  reduction  to 
sulphuretted  hydrogen  with  sodium-amalgsira  and  hydrochloric  acid. 

D.  A.  L. 

Suggestions  for  a  Uniform  Method  of  Estimating  Soluble 
Phosphoric  Acid.  By  M.  Marcker  {Landv).  Ver sucks. -Stat.,  27, 
276 — 281). — The  paper  under  notice  is  the  result  of  an  arrangement 
made  at  the  Congress  of  Members  of  Agricultural  Experimental 
Stations,  held  at  Dantzic,  in  the  year  1880,  when  it  was  requested  that 
Prof.  Marcker  should  carry  out  a  series  of  experiments  on  the  estima- 
tion of  phosphoric  acid  soluble  in  water,  and  that  Dr,  Fleischer,  of 
Bremen,  should  pursue  a  similar  course  of  investigation  into  phospho- 
ric acid  soluble  in  citrates.  At  the  Congress  of  the  same  body,  held 
in  September,  1881,  the  former  reported  the  rcsultsof  his  experiments. 
The  author  does  not  go  into  the  question  of  estimating  the  soluble 
acid  when  dissolved,  as  chemists  have  a  choice  of  trustworthy  methods  ; 
neither  does  he  propose  to  extract  from  samples  all  the  soluble  acid 
possible  to  be  obtained  from  them,  as  20  litres  of  water  would  not  be 
sufficient ;  but  he  limits  his  inquiry  to  the  time  most  suitable  for 
leaving  20  grams  of  superphosphate  in  contact  with  1  litre  of  water, 
which  was  the  standard  agreed  to  by  the  Conference  of  German  Agri- 
cultural Chemists,  at  Magdeburg,  the  time  of  digestion  being  settled 
at  two  hours.  He  found  that  time  had  a  very  great  influence  on  the 
amount  of  phosphoric  acid  dissolved,  a  very  remarkable  increase  being 
shown  in  the  cases  of  high  class  or  so-called  double  superphosphates, 
and  in  the  lower  grades  made  from  phosphorite.  The  following  six 
examples  show  the  percentage  of  acid  dissolved  during  digestion,  ex- 
tending over  the  different  periods  specified  :  — 
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2  hours. 

12  hours. 

24  hours. 

1  .... 

. .  . .      35-63 

36-99 

37-43 

2     .... 

. . . .      36-40 

37-03 

37-82 

3    .... 

. .  . .      22-27 

22-64 

23-32 

4    .... 

710 

7-40 

7-55 

5     .... 

. . . .        7-42 

7-58 

7-59 

6    .... 

. . . .       7-22 

7-59 

7-71 

With  other  superphosphates  he  found  that  the  duration  of  the  diges- 
tion liad  no  influence  on  the  results.  In  the  following  numbers, 
7,  8,  9  are  made  from  phosphorite ;  10  to  13  from  phosphatic  guano ; 
14  and  15  from  coprolite  ;  16  and  17,  bones. 


2  hours. 
12  hours. 
24  hours. 


7. 
12-88 
12-99 
12-99 


8. 

18-85 
18-92 
18-84 


9. 
8-64 
8-64 
8-66 


10. 
20-03 
20-17 
2016 


11. 
19-61 
19-66 
1963 


13.  14.  15.  16. 

2  hours  19-57  698  6-87  16-20 

12  hours  19-48  7-04  690  16- 19 

24  hours  1952  6-99  6-88  16-20 


12. 
15-51 
15-51 
15-59 

17. 
13-23 
13  25 
13-23 


And  in  two  other  experiments  a  long  digestion  diminished  slightly 
the  solubility  of  the  phosphoric  acid. 

The  author  thinks  that  superphosphates  of  low  grades  and  those  of 
very  high  should  be  digested  for  24  hours.  A  doubt  having  arisen 
\vhether  the  increa.se  was  due  to  an  actual  solution  of  the  calcium 
phosphate,  or  was  caused  by  the  acid  solution  acting  on  the  ferric  and 
aluminium  phosphates,  the  author  believes  that  the  former  is  the  true 
explanation. 

Experiments  were  then  made  in  order  to  ascertain  the  effect  of  pro- 
longed washing  on  samples  of  superphosphate.  The  apparatus  was  so 
arranged  that  half  a  litre  of  water  should  be  gradually  dropped  on 
10  grams  of  the  sample,  which  was  placed  on  a  moistened  filter,  the 
washings  running  into  a  flask  containing  10  c.c.  of  nitric  acid ;  the 
arrangements  were  such  that  the  droppings  were  spread  over  5,  lO,  20, 
and  2b  hours. 

The  results  were  as  follows  : — 


Washing  for 

Double  superphosphate,  a  . . 

„                  »                 &   •• 
Mejillones  superphosphate,  a 

Bone  superphosphate,  a  . . . . 
„                 h 

r 

5  hours. 

3415 

34-07 

10  hours. 

36-80 
36-88 
18-53 
18-62 
10-80 
10-91 

20  hours. 

37-04 
37-39 

25  hours. 

37-48 
37-31 

Portions  of  the  same  samples  were  digested  in  20  grams  on  1  litre 
of  water  for  different  times,  with  the  following  results  :  — 
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Hours. 


2. 

12. 

24. 

36. 

48. 

Double  superphosphate,  a  ...    3555 

36-99 

37-32 

38-19 

38-11 

h   ..   3571 

36-99 

37-55 

38-03 

38-34 

Mejillones  superphosphate,  a  18* 53 

— 

18-62 

— 

— 

6  18-53 

— 

18-66 

— 

— 

Bone  superphosphate,  a  . . . .    1073 

10-70 

11-03 

— 

— 

h  ....  10-80 

10-93 

10-89 

— 

— 

It  will  be  seen  that  digestion  yielded  higher  results  in  the  shorter 
periods,  but  washing  dissolved  more  acid  eventually.  The  author  does 
not  recommend  the  employment  of  the  washing  process,  as  the  results 
depend  so  much  on  the  time  occupied. 

The  use  of  greater  or  smaller  quantities  of  water  was  the  next  subject 
of  experiment,  a  litre  of  water  being  used  with  10  grams  and  20  grams 
of  each  of  the  samples  ;  in  the  cases  of  superphosphates,  either  free 
from  or  poor  in  iron,  the  increased  proportion  of  water  dissolves  not 
unimportant  additional  quantities  of  phosphoric  acid,  but  in  cases  of 
the  double  and  phosphorite  superphosphates  the  increased  quantity  of 
water  has  no  effect  on  the  total  acid  dissolved.  It  will  be  seen  that  in 
the  case  of  the  larger  quantity  of  water,  much  less  of  the  acid  precipi- 
table  by  sodium  acetate  is  dissolved;  thus,  although  the  extra  quantity 
of  water  actually  dissolves  more  of  the  total  acid,  a  contrary  process 
goes  on,  the  iron  and  aluminium  phosphates  being  rapidly  precipitated 
from  the  more  dilute  solution.  The  author  does  not  consider  his 
experiments  decisive,  and  an  inspection  of  the  subjoined  table  will 
show  that,  in  every  case  but  the  second,  a  marked  increase  of  acid  not 
precipitated  by  sodium  acetate  was  caused  by  using  the  larger  quan- 
tity of  water. 


Quality  of  the  superphosphate. 


1.  Double  superphosphate 

2.  Phosphorite  superphosphate..  . . 

3.  Ditto     

4.  Ditto     

5.  Ditto     

6.  Mejillones  superphosphate    . .  . . 

7.  Phospho-guano  superphosphate 

8.  Bone-black  superphosphate  . . . . 


20  grams  of  substance  treated  with 
1  litre  of  water. 


Precipitated 

by  sodium 

acetate. 


0-48 
0-73 
0-83 
0-60 
0-25 

0-25 


Not 

precipitated 

by  sodium 

acetate. 


Total. 


•43 

•85 
•54 
•45 
•54 
•75 
•50 
•07 
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Quality  of  the  superphosphate. 


10  grams  of  subfltance  treated  with 
1  litre  of  water. 


Precipitated 

by  sodium 

acetate. 


1.  Double  superpliosphate 

2.  Phosphorite  superpliosphate. . , 

3.  Ditto     

4.  Ditto , , 

5.  Ditto     

fi.  Mojillones  8uper])lio8pliate    ... 

7.  Phospho-gnano  superphosphate 

8.  Bone-black  superphosphate  . .  . 


0-27 
0-38 
0-30 
0-38 
0  15 

0-22 


Not 

precipitated 

by  sodium 

acetate. 


TotaL 


J.   F. 

Argentous  Oxide.  By  W.  Pillitz  (Zeitschr.  Anal.  Cliem.,  1882, 
27). — The  precipitate  obtained  by  adding  a  solution  of  antimony 
trioxide  to  an  alkaline  silver  solution,  after  treatment  with  ammonia 
to  remove  argentic  oxide,  is  assumed  to  consist  of  argentous'  oxide, 
AgiO.  The  author  shows  that  the  precipitate  invariably  contains  a 
large  proportion  of  antimony,  and  tliat  mercury  extracts  from  it  both 
metallic  silver  and  untimony,  argentic  oxide  remaining  behind,  and 
that  it  is  perfectly  free  from  AgiO.  0.  H. 

Separation  of  Barium  from  Strontium  and  Calcium  in  the 
form  of  Chromate.  By  I.  Meschtcheksky  (Juur.  liuss.  Chem.  Soc, 
1882,  219 — 224). — Referring  to  the  papers  of  Fleischer,  Pearson, 
Ivaemerer,  and  Freriehs,  who  had  proposed  the  separation  of  the  above 
inetals  as  chromates,  either  for  qualitative  or  for  quantitative  purposes, 
the  author  proceeds  to  investigate  the  properties  of  the  little  known 
strontium  chromate.  This  salt  is  formed  when  a  strong  solution  of 
strontium  chloride  or  nitrate  is  mixed  with  one  of  potassium  chro- 
mate as  a  lemon-yellow  precipitate,  composed  of  slender  microscopic 
needles.  After  drying  over  sulphuric  acid  or  at  100°,  the  salt  does  not 
contain  any  water  of  crystallisation,  and  does  not  suffer  any  change  on 
heating.  One  part  of  the  salt  dissolves  in  840  pts.  of  water  at  16°. 
It  dissolves  in  acetic  acid  only  slightly,  and  with  partial  decomposition  ; 
it  is  insoluble  in  alcohol.  In  order  to  ascertain  whether  the  solubility 
of  strontium  chromate  is  altered  by  the  presence  of  different  salts,  the 
author  precipitated  equivalent  or  varying  quantities  of  solutions  of 
strontium  chloride,  nitrate,  or  acetate,  with  potassium  chromate  solu- 
tion, partly  in  presence  of  acetic  acid ;  and  represents  the  results  of 
the  experiments  in  a  table.  He  finds  that  under  equal  conditions 
strontium  chromate  is  more  easily  precipitated  from  the  nitrate  than 
from  the  chloride,  and  from  the  chloride  more  easily  than  from  the 
acetate.  In  a  mixture  of  SrCIz  +  C2H1O2  +  KaCrOi  +  20H2O, 
which   does   not  form   a   precipitate,    the   presence  of   Ca(N03)3   + 
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C2H4OJ  -|-  KjCrO*,  will  produce  a  precipitate.  In  presence  of  acetic 
acid  no  precipitate  will  be  formed,  if  the  solution  contains  for  1  mol. 
of  KjCrOi  1  mol.  of  strontium  nitrate  or  acetate,  and  30  mols.  of  water, 
or  for  1  mol.  of  strontium  chloride.  25  mols.  of  water. 

According  to  the  author's  determination,  1  pt.  of  barium  chromatc 
dissolves  in  23,000  pts.  of  hot  water.  In  acetic  acid  it  is  more  soluble 
than  in  water.  The  author  confirms  the  fact  that  foreign  salts,  if 
present,  are  carried  down  with  barium  chromate.  The  separation  of 
barium  from  strontium  and  calcium  by  means  of  potassium  chromate 
cannot  be  therefore  regarded  as  sharp,  although,  according  to  the 
author,  it  may  be  used  for  qualitative  purposes,  if  the  solution  is 
neutral  and  sufficiently  dilute,  and  if,  after  addition  of  acetic  acid,  it 
is  heated  and  then  left  at  rest  for  five  hours  before  filtering.  It  is  not 
necessary  to  convert  the  salts  first  into  acetates. 

The  editor  of  the  Journal  (Menschutkin)  remarks  that  he  cannot 
agree  with  the  alteration  of  the  process  for  application  in  qualitative 
analysis,  as  proposed  by  the  author.  B.  B. 

Use  of  Chromium  Phosphate  in  Analysis  and  in  the  Arts. 
By  A.  Carnot  (Compt.  rejul,  94,  1313— 1315).— If  a  boiling  feebly 
acid  solution  of  a  chromium  salt  is  mixed  with  sodium  acetate  and  an 
excess  of  alkaline  phosphate,  the  whole  of  the  chromium  is  precipitated 
in  the  form  of  a  green  hydrated  phosphate.  This  method  is  applicable 
to  both  the  green  and  violet  chlorides  and  sulphates,  and  to  the 
acetates,  but  not  to  the  oxalates.  It  answers  equally  well  with  alkaline 
chromates  if  sodium  thiosulphate  is  added  with  the  alkaline  phosphate, 
and  the  liquid  boiled  for  about  an  hour.  In  this  case  the  precipitate  is 
mixed  with  a  little  sulphur  derived  from  the  thiosulphate.  The  pre- 
cipitated phosphate  has  a  green  colour,  and  when  dried  at  100°  has 
the  composition  CrP04,3H20.  It  may  be  washed  with  boiling  water, 
in  which  it  is  almost  insoluble,  or,  better,  first  with  a  warm  solution 
of  ammonium  acetate  to  remove  alkaline  salts,  and  then  with  a  solu- 
tion of  ammonium  nitrate  to  remove  the  organic  acid.  On  ignition  the 
phosphate  becomes  grey,  and  has  the  composition  CrPOj.  To  separate 
chromium  from  aluminium,  the  former  is  first  converted  into  alkaline 
chromate,  and  the  aluminium  precipitated  as  phosphate  (Abstr.,  1881, 
1081).  The  filtrate  is  then  mixed  with  sodium  thiosulphate  and  boiled, 
more  alkaline  phosphate  being  added  if  necessary.  The  chromium  is 
thus  precipitated  as  phosphate.  This  method  is  rapid,  and  gives  accu- 
rate results.  It  is  applicable  in  presence  of  chlorides  and  sulphates, 
and  in  this  respect  has  the  advantage  over  other  methods. 

The  precipitated  phosphate  retains  its  somewhat  beautiful  green 
colour  when  dried,  and  may  therefore  be  used  as  a  paint  instead  of 
other  greens,  which  contain  poisonous  metals.  It  may  also  be  employed 
in  dyeing,  since  it  can  readily  be  precipitated  on  the  fibres  of  the 
cloth.  C.  H.  B. 

Difficultly  Combustible  Substances.  By  W.  Demel  (Ber.,  15, 
604 — 605). — In  Kopfer's  process  for  determining  carbon  and  hydrogen 
(ibid.,  9,  1377),  the  complete  combustion  of  diflficultly  combustible 
substances  in  ordinary  organic  analysis  is  easily  effected  by  covering 
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the  substance  when  placed  in  the  boat  with  three  or  four  tiraeR  its 
weight  of  platinum-black.  T.  C. 

Analysis  of  Wine.  By  J.  Nessler  and  M.  Barth  {Zeits.  Anil. 
Chem.,  1882,  4:3).— 1.  Detenvination  of  Extractive  Matter. —  'The 
various  methods  of  determining  extractive  matter  in  wine  differ  not 
only  in  the  details  of  manipulation,  but  also  in  principle,  some  chemists 
including  in  the  term  "extractives"  all  matters  other  than  water, 
alcohol,  or  volatile  acids ;  others,  only  those  substances  which  are  not 
volatile  at  100°  or  110°  C.  Thus  in  the  one  case  the  glycerol  would 
be  counted  among  the  extractives,  but  not  in  the  other. 

The  authors  consider  that  the  glycerol  should  properly  be  included 
among  the  extractive  matters,  and  they  recommend  that  two  separate 
quantities  of  wine  bo  evaporated,  the  one  with  addition  of  a  measured 
amount  of  titrated  barytji-water,  the  other  without  any  addition,  the 
residue  obtained  in  the  former  case  being  dried  at  110 — 115"  for  eight 
hours,  in  the  latter  for  four  hours  at  100"  in  a  current  of  dry  air. 
The  addition  of  baryta  (first  recommended  by  Grete)  completely  binds 
the  glycerol,  the  difference  between  the  two  sets  of  determinations 
being  glycerol  and  volatile  acids. 

Fi-om  the  results  of  very  numerous  analyses,  the  authors  conclude 
that  in  pure  well  fermented  wines  the  proportion  of  extractives 
(including  glycerol)  stands  in  a  certain  relation  to  the  total  acidity. 
After  subtraction  of  the  latter  it  never  amounts  to  less  than  1  per 
cent.  Strongly  alcoholic  wines  always  contain  more  glycerol  than 
weak  wines,  the  glycerol  always  amounting  to  from  7  to  10  per  cent, 
of  the  quantity  of  alcohol.  The  mineral  constituents  usually  are 
about  10  per  cent,  of  the  total  extract. 

2.  On  the  Optical  Properties  of  Pure  and  Sugared  Wines. — Neubauer 
has  shown  that  whilst  pure  wine  which  still  contsiins  unfermented 
sugars  turns  the  plane  of  polarisation  to  the  left,  perfectly  fermented 
wine  either  does  not  polarise  at  all  or  only  a  few  tenths  of  degrees  of 
Wild's  scale  to  the  right;  wines  sweetened  with  so-called  potato- 
sugar  contain  considerable  proportions  of  dextrorotatory  non-fer- 
mentible  substances.  The  dextrorotatory  substances  natural  to  wine 
are  insoluble  in  strong  alcohol,  whilst  the  impurities  in  potato-sugar 
are  mostly  soluble  in  the  same.  Neubauer  recommended  the  evapora- 
tion of  the  wine  to  be  tested  to  one-fifth  of  the  original  bulk,  the 
addition  of  90  per  cent,  alcohol  as  long  as  a  precipitate  is  formed,  then 
to  filter  and  to  mix  the  filtrate  with  ether,  all  optically  active  sub- 
stances being  then  found  iu  the  aqueous  fluid  separating  from  the 
ether. 

The  authors  of  the  present  paper  show  that  it  is  a  matter  of  con- 
siderable importance  also  to  remove  the  tartaric  acid  present  in  the 
wine,  and  they  add,  before  precipitating  with  alcohol,  a  few  drops  of 
a  strong  potassium  acetate  solution,  thus  separating  the  tartaric  acid 
as  acid  potassium  tartrate. 

3.  Oil  the  Estimation  of  Chlorine  in  Wines. — It  is  well  known  to  wine 
falsifiers  that  chemists  lay  much  stress  on  the  proportion  of  mineral 
matters  contained  in  wine,  and  therefore  they  frequently  add  sodium 
chloride  to  artificial  or  adulterated  wines,  in  order  to  bring  the  total 
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amount  of  ash.  tip  to  the  normal  quantity.  Such  wines  do  not  readily 
yield  a  white  ash,  and  a  notable  proportion  of  chlorine  volatilises 
during  the  incineration.  Hence  the  determination  of  the  chloride  has  to 
be  effected  in  the  wine  itself,  and  not  in  the  ash.  The  ordinary  method 
of  chlorine  titration  with  potassium  monochromate  as  an  indicator  not 
being  applicable  on  account  of  the  solubility  of  silver  chromate  in  the 
free  acid  of  the  wine,  and  of  the  obscurity  of  the  end  reaction  in  wines 
previously  neutralised,  and  Volhard's  method  likewise  giving  unsatis- 
factory results  for  the  reason  last  mentioned,  the  authors  find  it 
necessary  to  operate  as  follows. 

50  c.c.  of  the  decolorised  wine  are  acidulated  with  nitric  acid,  an 
excess  of  standard  silver  solution  is  added,  and  then  standard  thio- 
cyanate  solution  is  run  in  until  a  drop  of  the  liquid  when  mixed  on  a 
plate  with  ferric  sulphate  solution  just  shows  a  pink  coloration. 

The  proportion  of  chlorine  present  in  genuine  wines  usually  lies 
between  0"002  and  00025  per  cent.,  and  never  exceeds  0"006  per  cent. 

Detection  of  Free  Tartaric  Acid. — 100  c.c.  of  wine  are  evaporated  to 
the  consistency  of  a  thin  syrup  and  mixed  with  alcohol  as  long  as  a 
precipitate  appears.  After  a  few  hours,  all  cream  of  tartar  has  sepa- 
rated, and  to  the  filtrate  1|  to  2  c.c.  of  a  20  per  cent,  solution  of 
calcium  acetate  are  added.  Wines  free  from  free  tartaric  acid  remain 
clear ;  those  with  0"05  per  cent,  of  free  tartaric  acid  give  a  strong  crust 
of  acid  tartrate,  and  those  with  O'Oi  per  cent,  a  plain  reaction. 

4.  Determination  of  Citric  Acid. — Pure  wines  are  free  from  citric 
acid,  or  contain  only  slight  traces,  whilst  in  falsified  wines  that  acid  is 
not  unfrequently  met  with. 

100  c.c.  of  the  wine  are  evaporated  to  about  7  c.c,  and  precipitated 
with  80  per  cent,  alcohol.  The  acidity  of  the  filtrate  is  partly  neutra- 
lised by  the  addition  of  milk  of  lime,  and  the  filtrate  from  the  result- 
ing precipitate  is  diluted  to  the  original  bulk  of  the  wine  taken. 
About  1  c.c.  of  a  cold-saturated  solution  of  neutral  lead  acetate  is 
added,  and  the  precipitate  (containing  phosphoric,  sulphuric,  tartaric, 
citric,  and  part  of  the  malic  acid)  is  collected,  decomposed  with 
hydrogen  sulphide,  and  the  solution  of  the  free  acids  rendered  alkaline 
with  lime,  the  calcium  phosphate  removed  by  filtration,  the  filtrate 
slightly  acidified-  with  acetic  acid,  tartrate  of  lime  separating.  From 
the  filtrate  calcium  citrate  separates  on  prolonged  boiling.  It  is  col- 
lected and  dried  at  100°,  the  precipitate  corresponding  to  the  formula 
(CeHaOO-Caa  +  4H,0.  0.  H.   • 

Analysis  of  Wine  and  Must.  By  R.  Ulbricht  (Landw. 
Versuchs.-Stat.,  27,  257—273 ;  see  also  Abstr.,  1880,  586  ;  1881, 1182). 
— The  use  of  potassium  ferrocyanide  as  indicator  in  the  estimation  of 
sugar  by  Fehliiig's  process  having  been  again  strongly  recommended 
by  Soxhlet,  the  author  experimented  with  it,  partly  to  learn  the 
cause  of  previous  failures.  He  now  finds  that  its  use  greatly  facili- 
tates the  operation,  but  that  certain  precautions  must  be  taken  to 
ensure  good  results.  The  temperature  must  not  be  high,  the  filtration 
must  be  quickly  performed,  the  time  not  exceeding  two  minutes,  and 
the  filtrate  being  perfectly  clear ;  this  is  difficult  to  attain,  as  the  copper 
precipitate  is  very  fine  and  passes  readily  through  even  a  threefold 
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filter  of  ordinary  paper.  The  filtrate  is  then  slightly  acidified  with 
acetic  acid,  two  drops  of  the  ferrocyanide  solution  is  added,  and  the 
reaction  observed  in  a  beaker  of  clear  glass  over  a  sheet  of  whit€  writing 
paper.  The  presence  of  alcohol  in  the  wine  or  must  under  e.vamination 
disturbs  the  estimation  considerably.  Working  with  very  dilute  solutions 
of  glucose  and  Fehling,  the  presence  of,  say,  12  per  cent,  of  alcohol, 
when  the  time  occupied  by  the  process  is  l5  minutes,  or  6  per  cent, 
when  only  5*10  minutes,  causes  a  fine  pulverulent  light- coloured  pre- 
cipitate, which  settles  slowly  and  passes  readily  through  a  threefold 
filter.  The  presence  of  but  1  per  cent,  of  alcohol  requires  a  slight  but 
not  important  increase  in  the  amount  of  sugar  solution  necessary  to 
effect  reduction ;  this  is  dependent  on  the  concentration  both  of  the 
sugar  and  copper  solutions,  and  the  duration  of  the  warming  process; 
with  a  Fehling  solution  of  full  strength  warmed  for  five  minutes  it  is 
remarkable,  and  with  one  of  one-fifteenth  the  reducing  power  of  the 
glucose  solution  warmed  for  15  minutes  is  so  much  altered  that  results 
are  quite  untrustworthy.  The  author  suggests  that  these  differences 
are  caused  by  the  evaporation  of  the  alcohol  causing  rapid  motion  in 
the  liquid,  bringing  the  particles  of  copper  oxide  to  the  surface  and  on 
the  sides  of  the  beaker,  where,  meeting  the  oxygen  of  the  air  and  being 
acted  on  by  the  alkaline  and  organic  salts  contained  in  the  liquid,  the 
copper  is  oxidised  to  cupric  tartrate  and  passes  into  solution  ;  the  per- 
centage of  alcohol  and  the  duration  of  the  warming  process  must, 
therefore,  materially  affect  the  results.  In  cases  where  great  exact- 
ness is  required,  the  author  recommends  duplicate  experiments  with 
solutions  containing  like  proportions  of  sugar  and  of  alcohol. 

Chemists  differ  considerably  in  their  opinions  as  to  the  temperature 
at  which  the  experiment  is  to  be  made  and  its  duration.  Fresenius 
(^Qudft.  Anal.,  oth  Ed.)  recommends  for  volumetric  estimations 
gentle  boiling  for  an  unspecified  time  ;  for  the  gravimetric  estimation 
he  directs  10  minutes'  boiling  on  the  water-bath.  Soxhlet,  on  the 
other  hand,  gives  definite  lengths  of  time  for  each  sort  of  sugar. 
Allihn  operates  at  boiling  temperature,  but  allows  the  mixture  only 
to  commence  boiling,  and  filters  at  the  moment  of  ebullition  ;  accord- 
ing to  the  latter,  invert  sugar  and  la3Vulose  require  a  longer  time-ihan 
dextrose  to  reduce  the  same  quantity  of  copper,  owing,  probably,  to 
the  formation  of  other  reducing  compounds  during  continued  heating 
of  the  solution.  The  author  previously  found  that  in  practice  the 
most  trustworthy  results  were  attained  by  heating  the  mixed  solu- 
tions for  15  minutes  at  75°,  but  the  presence  of  alcohol  necessitates 
modification,  and  he  now  recommends  heating  to  85"  for  five  minutes. 
General  instructions  are  given  for  the  proper  carrying  out  of  the 
process :  the  reduction  is  preferably  carried  out  in  glass  beakers  of 
such  capacity  that  the  mixed  solutions  till  them  to  within  1  cm.  of  the 
edge,  the  thermometer,  which  serves  as  a  stirrer,  should  be  attached 
to  a  carrier  with  fine  platinum  wire,  in  such  a  manner  that  it  might 
touch  the  bottom  but  not  the  sides  of  the  beaker,  so  that  the  evapora- 
tion of  the  alcohol  should  not  carry  up  any  fluid  between  the  ther- 
mometer and  the  beaker,  so  increasing  the  surface  and  the  danger  of 
undue  oxidation. 

The  reduction  in   five  minutes  at  85°  is   carried  out  thus.      The 
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Fehling  solution  is  brought  to  90 — 95°  C,  with  frequent  stirring  with 
the  thermometer,  the  sugar  solution  is  then  added  with  constant 
agitation  while  the  temperature  is  about  90° ;  the  lamp  is  then 
removed,  the  mixture  strongly  agitated,  and  five  minutes  after  the 
90°  is  reached  it  will  be  about  85°.  The  mixture  is  then  quickly 
transferred,  with  the  aid  of  the  thermometer,  to  a  threefold  filter  (of 
Duren  paper  597)  and  40  per  cent,  of  it  filtered  into  a  clear  beaker, 
the  filter  should  be  kept  full,  and  the  filtration  finished  in  one  minute ; 
the  hot  filtrate  apparently  free  from  copper  oxide  is  quickly  acidified 
with  dilute  acetic  acid  (1  vol.  acid  to  1  vol.  water)  and  tested  with 
one  di:op  of  concentrated  ferrocyanide,  the  beaker  being  held  over  a 
sheet  of  white  writing  paper. 

Later  experiments,  not  detailed  but  promised,  have  convinced  the 
author  that  the  quantity  of  tartaric  or  malic  acid  contained  in  a  wine 
or  grape  juice  has  a  remarkable  effect  on  the  sugar  estimation  ;  the 
presence  of  soluble  neutral  malates  in  particular  delays  the  process  of 
reduction,  and  changes  the  properties  of  the  copper  precipitate  so  that 
it  passes  through  a  threefold  filter. 

The  presence  of  sulphurous  acid,  in  the  proportions  usually  found 
in  wine  or  must,  exercises  no  influence  on  sugar  estimation  by  means 
of  Fehling's  solution.  J.  F. 

Cause  of  Jorissen's  Reaction  for  Pusel-oil.  By  K.  Fobrster 
(Ber.,  15,  230 — 232). — Jorrisen  had  proposed  to  make  use  of  the 
property  possessed  by  commercial  fusel-oil  of  giving  a  red  coloration 
with  aniline  and  hydrochloric  acid,  as  a  method  of  testing  spirits  for 
the  presence  of  fusel-oil.  The  author  shows  that  this  reaction  is  due 
to  the  presence  of  furfuraldehyde,  and  he  considers  that  Jorrisen's 
method  is  so  far  not  trustworthy  in  that  the  appearances  described  by 
him  are  due  not  to  amyl  alcohol  or  its  homologues,  but  to  furfuralde- 
hyde occurring  as  an  impurity  in  the  fusel-oil.  A,  J.  G. 

Note. — In  a  later  communication  {Ber.,  15,  574),  Jorisseu  explains 
that  he  had  never  attributed  the  cause  of  the  coloration  to  amyl  alco- 
hol, the  test  having  been  given  as  one  for  the  detection  of  fusel-oil  in 
wine ;  and  as  Foerster  has  shown  in  his  paper  that  furfuraldehyde 
cannot  be  separated  from  fusel-oil  by  distillation,  the  test  holds  good 
for  its  intended  purpose. 

Examination  of  Methylated  Spirit.  By  P.  Cazenecve  (/. 
Pharm.  [5],  5,  494 — 498). — It  has  been  necessary  to  modify  the 
method  for  the  estimation  of  methyl  alcohol  in  ethyl  alcohol  de- 
scribed by  Cazenenve  and  Cotton  (Abstr.,  1881,  197),  owing  to  the 
instant  reduction  of  potassium  permanganate  by  the  impure  spirit 
(mauvais  gout  de  tete)  which  contain  aldehyde. 

The  modification  consists  in  distilling  100  c.c.  of  the  alcohol  and 
testing  each  10  c.c.  of  the  distillate  with  1  c.c.  of  potassium  perman- 
ganate solution  (5  in  1000).  In  the  case  of  the  alcohol  containing 
wood  spirit,  each  portion  of  the  distillate  instantly  reduces  the  per- 
manganate ;  whereas,  if  it  contain  mauvais  gout  de  tete,  the  first 
20  c.c.  reduce  the  permanganate  at  once,  whilst  the  following  portions 
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require  an  appreciable  time.  This  is  readily  accounted  for,  since  the 
aldehyde  (b.  p.  21°)  distils  with  the  first  fractions,  whilst  the  acetone 
(b.  p.  38°)  present  in  the  wood  spirit,  to  which  the  reducing  action  is 
due,  is  found  in  all  the  distillates. 

The  results  obtained  by  this  method  may  be  confirmed  by  the  iodo- 
form method. 

Tables  are  given  showing  the  delicacy  of  the  method. 

L.  T.  O'S. 

Estimation  of  Salicylic  Acid  in  Butter,  Milk,  and  Urine. 
By  H.  Pkllkt  (Ried.  Gentr.,  1882,  342).— The  principles  of  the 
method  are,  extraction,  isolation  by  shaking  up  the  extract  with  ether, 
and  estimation  of  the  acid  present  by  colorimetric  means.  For  the 
quantitative  method,  200  c.c.  milk  with  200  c.c.  water  are  heated  to 
G0°,  and  then  1  c.c.  acetic  acid  is  to  be  added,  and  an  excess  of  mer- 
curic oxide.  After  cooling  and  filtering,  the  whey  is  to  be  agitated 
twice  with  100  c.c.  ether,  which,  after  washing,  is  pa.ssed  through  a 
dry  filter.  The  residue,  after  evapoi-ation  of  the  ether,  is  dissolved  in 
a  mixture  of  alcohol  and  water,  and  then  titrated  with  soda  solution. 
In  another  process  20  c.c.  milk  are  mixed  in  a  mortar  with  5  grams 
precipitated  silica,  and  the  mass  is  then  shaken  up  with  GO  c.c.  ben- 
zene in  a  narrow  tube.  After  filtration,  20  c.c.  are  mixed  with  10  c.c. 
water  and  two  drops  dilute  sulphuric  chloride,  and  the  resulting  colour 
is  compared  with  that  produced  in  solutions  of  known  strength. 

E.  W.  P. 

Detection  of  Foreign  Fats  in  Butter.  By  T.  Taylor  (Bied. 
Centr.,  1882,  345). — With  a  magnifying  power  of  '!h,  adulteration  of 
butter  with  suet  or  lard  can  be  detected,  the  crystals  of  the  latter  being 
larger  than  those  of  the  former ;  use  of  polarised  light  and  a  selenite 
plate  aids  the  detection  of  the  suet.  The  presence  of  vegetable  fats 
may  be  detected  by  the  addition  of  two  degrees  of  sulphuric  acid  to  a 
small  quantity  of  the  butter.  Under  these  circumstances  pure  butter 
appears  as  a  whitish-yellow  opaque  liquid,  which  after  five  minutes 
becomes  scarlet  at  the  edges.  Oleomargarine  from  suet  is  at  first  a 
transparent  amber-coloured  liquid,  which  after  20  minutes  becomes  of 
a  deep  carmine  colour.  Old  or  rancid  oleomargarine  forms  a  trans- 
parent amber  liquid,  becoming  dark  brown  and  opaque  in  20  minutes. 
Fresh  oleomargarine  from  cocoa-nut  oil  is  an  opaque  pale  amber 
liquid,  changing  in  20  minutes  to  a  pale  red,  tinged  with  violet. 

E.  W.  P. 

Extraction  of  Alkaloids  by  means  of  Oxalic  Acid.  By  P. 
E.  Alessandria  (Pharm.  J.  Trans.  [3],  12,  993— 995).— This  method 
consists  in  digesting  a  weighed  quantity  of  the  bark  or  seeds  with  a 
2  to  3  per  cent,  solution  of  oxalic  acid,  for  from  12  to  24  hours,  when 
the  alkaloid  is  dissolved.  To  this  solution  barium  hydrate  or 
ammonia  is  added,  when  the  base  is  set  free,  in  some  cases  being 
precipitated.  The  precipitate  or  the  solution  is  extracted  with  chloro- 
form, ether,  or  alcohol,  according  to  the  nature  of  the  alkaloid.  The 
extract,  on  evaporation,  then  leaves  the  alkaloid  in  a  state  of  almost 
absolute  purity.  The  author  has  applied  this  method  to  the  extraction 
of  many  of  the  alkaloids  with  success. 
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From  the  bark  of  Croton  Cascarilla  the  author  has  obtained  cas- 
carilline,  which  he  finds  identical  in  its  properties  with  that  described 
by  Duval  in  1847.  In  this  case  the  oxalic  acid  extract  is  saturated 
with  ammonia,  evaporated  to  two-thirds  of  its  bulk,  and  any  deposit 
which  may  form  removed  by  filtration,  the  solution  being  then  ex- 
tracted with  ether.  On  evaporating  the  ethereal  solution  almost  pure 
cascarilline  is  obtained.  It  is  soluble  in  warm  water,  very  soluble 
in  ether  and  alcohol,  sparingly  soluble  in  benzene,  chloroform,  and 
carbon  bisulphide. 

Besides  the  reactions  described  by  Duval,  the  author  finds  that  the 
alkaloid  is  not  decomposed  by  nitric  acid,  and  forms  crystalline  salts ; 
it  has  a  bitter  taste,  and  is  not  precipitated  by  tannic  acid.  Cascaril- 
line hydrochloride  gives  precipitates  with  tannic  acid  and  phospho- 
molybdic  acid,  also  a  turbidity  with  iodine.  When  heated  slowly  it 
melts,  emitting  an  aromatic  odour;  heated  with  potash,  it  gives  off 
ammonia. 

Veratrine  is  obtained  pure  and  crystalline  on  evaporating  the 
alcoholic  extract  of  the  precipitate  obtained  by  adding  ammonia  to 
the  oxalic  acid  solution.  In  the  cases  of  morphine  and  quinine  the 
author  has  extended  the  method  so  as  to  afford  a  ready  means  of 
assaying  opium  and  cinchona  barks. 

Morphine. — The  powdered  opium  is  exhausted  with  3  per  cent, 
oxalic  acid  solution.  The  solution  is  divided  into  two  equal  portions, 
neutralised  in  barium  hydroxide,  and  the  precipitates  collected  and 
washed  with  water  containing  alcohol,  and  dried.  One  of  the  pre- 
cipitates is  shaken  with  alcohol,  90°,  and  the  other  with  ether  or 
chloroform.  The  ethereal  solution,  on  evaporation,  leaves  narcotine, 
whilst  a  mixture  of  the  other  alkaloids  is  left  by  the  alcoholic  solution. 

Quinine  and  Cinchonine. — 5  to  10  grams  of  the  powdered  bark  are 
made  to  a  thin  paste  with  3  per  cent,  oxalic  acid  solution,  shaken 
with  an  additional  10  c.c.  of  the  acid  solution,  and  left  for  12  hours. 
The  extract  is  poured  off,  and  the  residue  washed  with  water,  con- 
taining oxalic  acid.  The  solution  is  divided  into  two  portions,  and 
precipitated  with  ammonia  or  barium  hydroxide  (the  latter  is  prefer- 
able, since  it  precipitates  cinchona  red).  After  standing,  the  super- 
natant liquid  is  poured  off,  and  one  precipitate  is  exhausted  with  ether, 
which  dissolves  the  quinine,  the  other  with  chloroform,  in  which  both 
alkaloids  are  soluble.  After  evaporating  the  extracts  to  dryness,  the 
residues  are  weighed. 

Calumhine  is  extracted  by  the  oxalic  method  from  the  root  of  the 
Menispermum  palmatum.  The  oxalic  acid  extract  gives  no  precipitate 
with  ammonia,  but  the  alkaloid  is  extracted  from  the  neutralised  solu- 
tion by  ether,  which,  on  evaporation,  leaves  pure  white  calumbine. 
This  root  contains  berberine  and  calumbic  acid,  in  addition  to  calum- 
bine. The  calumbic  acid  may  be  isolated  by  adding  acetic  acid  to 
the  ammoniacal  solution  after  exhaustion  with  ether. 

To  extract  the  berberine,  the  cold  oxalic  acid  solution  is  precipitated 
with  barium  hydroxide,  and  the  filtered  solution  heated  and  allowed  to 
stand  24  hours,  when  barium  oxalate  separates  out,  and  carbonic  anhy- 
dride is  passed  through  the  solution,  which  is  filtered,  neutralised 
with  ammonia,  heated,  and  twice  exhausted  with  ether,  by  which 
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the  calumbine  is  extracted.  The  remaining  solution  is  evaporated 
to  dryness  at  90°,  and  the  residue  dissolved  in  alcohol,  from  which 
the  berberine  is  obtained  in  straw-coloured  crystals. 

Calumbic  acid  is  obtained  from  the  barium  precipitate  by  treating 
it  with  hydrochloric  acid,  when  the  acid  remains  as  a  dense  yellow 
flocculent  precipitate,  which  is  soluble  in  alcohol,  L.  T.  O'S. 

Influence  of  Morphine  on  the  Formation  of  Herapathite. 
By  E.  B.  SrcAHT  (Pharm.  J.  Trans.  [3],  12,  lOltJ), — lodosulphate  of 
quinine  is  readily  formed  in  presence  of  morphine,  even  though  the 
proportion  be  1  to  1000  of  morphine.  The  test  is  equally  delicate 
with  the  chlorine  test,  and  may  be  readily  applied  as  follows  : — The 
salt  is  dissolved  in  dilute  alcohol  by  the  aid  of  sulphuric  acid,  and 
warmed  to  100°.  A  very  dilute  sodium  solution  is  then  added  drop 
by  drop  with  constant  agitation.  When  suflBcient  sodium  solution  has 
been  added,  the  precipitate  suddenly  appears  and  quickly  settles.  In  a 
mixture  of  the  four  principal  cinchona  alkaloids,  precipitates  are  formed 
in  the  following  order ;  1st,  quinine;  2nd,  cinchonidine ;  3rd,  quinidine; 
4th,  cinchonine ;  the  last  only  in  concentrated  solutions.  This  method 
gives  good  results  in  all  cases,  except  for  the  separation  of  quinine  and 
cinchonidine.  On  recrystallising  from  alcohol  the  two  salts  may  be 
distinguished  by  the  microscope.  L.  T.  O'S. 

Determination  of  Nicotine  in  Tobacco.  By  R.  Kiss  lino 
(Zeits.  Ainil.  ('In'tn.,  21,  G-i). — The  author  fully  discusses  the  various 
plans  which  have  been  proposed  for  the  above  determination,  and 
gives  the  following  as  the  most  trustworthy  method : — 20  grams  of 
the  powdered  and  dried  tobacco  are  moistened  with  10  c.c.  of  an 
alcoholic  soda-solution,  containing  6  per  cent,  of  alkali,  and  the  damp 
powder  is  treated  for  two  or  three  hours  in  a  suitable  extractor  with 
ether.  From  the  ethereal  solution  the  ether  is  then  almost  completely 
removed  by  distillation,  and  the  residue  is  rendered  alkaline  by  the 
addition  of  50  c.c.  of  4  per  cent,  soda-solution.  The  nicotine  is  then 
driven  off  in  a  rapid  current  of  steam,  and  determined  in  every 
100  c.c.  of  the  distillate  by  titration  with  standard  acid,  rosolic  acid 
being  used  as  an  indicator.  The  author  shows  that  the  amount  of 
nicotine  in  tobacco  fluctuates  between  wide  limits.  O.  H. 

Action  of  Alcohol  and  Ether  on  Tobacco,  and  the  Distil- 
lation of  the  Extract  thus  obtained.  By  J.  Skalweit  (Arch. 
Fharm.  [3],  20,  113 — 119). — The  general  method  for  the  extraction 
of  nicotine  has  been  already  described  (Arch.  Pharm.,  219,  36),  and  a 
moditication  of  the  process  is  here  recommended,  in  which  during  the 
whole  of  the  operation  a  stream  of  hydrogen  is  passed  through  the 
apparatus.  A  sketch  of  the  apparatus  is  given.  It  is  found  that 
when  the  tobacco  is  treated  with  10  c.c.  normal  sulphuric  acid  and 
200  c.c.  of  98  per  cent,  alcohol,  the  solution  being  boiled  for  two 
hours  with  upi'ight  condenser,  then  made  up  to  250  c.c,  and  distilled 
with  100  c.c.  potash  solution  (1*159),  all  the  nicotine  is  obtained.  If 
potash  and  ether  only  are  used,  a  portion  of  nicotine  is  left  behind. 

E.  W.  P. 
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Separation  of  Ptomaines  from  Plant  Alkaloids.  By  H. 
Beckurts  (Arch.  Pharm.  [3],  20,  104— 106).— (Comp.  this  vol.,  430.) 
In  this  preliminary  notice  the  author  states  that  he  has  not  yet  been  able 
to  discover  any  general  reagent  which  can  distinguish  between  the 
two  classes  of  poisons.  A  general  reaction  for  the  detection  of  alkaloids 
is  as  follows : — 001  gram  of  the  alkaloid  is  dis.solved  in  5  c.c.  acidu- 
lated water,  and  to  it  are  added  two  drops  of  10  per  cent,  potassium 
ferricyanide  solution,  and  a  drop  of  very  dilute  neutral  ferric  chloride ; 
morphine  and  colchicine  reduce  this  solution  directly,  the  solution 
becoming  dark  blue ;  less  powerful  is  the  reaction — the  colour  being 
at  first  green-blue,  precipitation  occurring  later — exerted  by  aconitine, 
brucine,  conine,  digitaline,  nicotine,  strychnine,  papaverine,  narceine, 
codeine,  and  veratrine ;  picroto.Kin  (neutral)  and  atropine  give  no  re- 
sults. If,  then,  the  ptomaines  are  reducing  substances,  this  reaction  is 
useless.  E.  W.  P. 

Ptomaines,  and  their  Importance  in  Judicial  Cases.  By 
T.  HusEMANN  (Arch.  Pharm.  [3],  20,  270— 289).— The  researches  of 
various  chemists  on  the  poisonous  material  found  in  corpses,  in  partially 
decomposed  meat,  <fec.,  are  here  detailed  and  reviewed.  A  comparison 
is  drawn  between  the  reactions  (chemical  and  physiological)  obtained 
by  the  Zuelzcr-Sonnenscheiu  alkaloid,  and  that  of  Selmi  and  others 
with  atropine  and  conine,  from  which  it  appears  that  the  substances, 
although  closely  resembling  one  another,  are  not  identical,  neither  are 
the  alkaloids  obtained  in  the  different  researches  the  same. 

E.  W.  P. 

Estimation  of  Amides  in  Vegetable  Extracts.  By  E.  Schulze 
(Zeits.  Anal.  Chem.,  1882,  1). — A.  Morgen  (Zeits.  Anal.  Ghem.,  1881, 
37)  had  been  unable  to  obtain  satisfactory  results  by  Sachsse's 
(hypobromite)  method.  The  author  explains  that  Morgen  did  not 
keep  to  the  details  in  working  the  process  laid  down  by  Sachsse, 
and  shows,  upon  the  basis  of  numerous  test  experiments,  that  the 
method,  when  properly  executed,  yields  perfectly  satisfactory  results. 

O.  H. 

Detection  of  Magenta,  Archil,  and  Persio  in  Wines.  By  B. 
Haas  (Bled.  Centr.,  1882,  337 — 339). — In  applying  the  process  for  the 
detection  of  magenta  (this  Journal,  1877  [2],  936)  to  the  detection  of 
archil  and  persio,  the  lead  precipitate  is  coloured  blue  by  the  first,  and 
violet  by  the  second.  The  filtrate,  shaken  up  with  amyl  alcohol,  is 
red  in  both  cases.  This  reaction  is  important  as  serving  to  dis- 
criminate the  other  two  colouring  matters  from  magenta;  a  further 
definite  test  is  obtained  by  treating  the  amyl  alcohol  solution  with 
hydrochloric  acid  and  ammonia.  Both  these  reagents  destroy  the 
magenta  colour,  whereas  the  colour  of  the  other  two  is  not  destroyed 
by  hydrochloric  acid,  and  is  converted  into  a  violet  by  ammonia. 
Ether  coloured  by  magenta  is  decolorised  by  ammonia,  but  not  so  if 
archil  or  persio  is  present.  When  Konig's  method  is  employed  (Ber., 
1881,  2263),  the  shaking  should  not  be  too  violent,  or  else  an  emul- 
sion will  be  formed.  In  this  method  also,  when  archil  is  present, 
long-continued  heating  with  ammonia  causes  the  wine  to  become 
colourless,  but  the  colour  returns  on  cooling  and  gentle  agitation.     The 
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wort  also  I'egiiiim  its  colour  in  the  air;  if  the  precipitate  be  rapidly 
taken  out  of  the  hot  liquid  and  well  washed,  but  little  colour  is  retained. 
These  additions  to  the  process  render  the  detection  of  archil  possible. 
The  baryta  and  ma<?nesia  j)rocess  is  useless,  as  the  archil  colouring- 
matter  is  not  precipitated,  but  the  colour  is  changed  to  a  purple. 

E.  W.  P. 

Analysis  of  Mustard.  By  A.  R.  Lkefis  and  E.  Evekhart  {I'harm. 
J.  Trans.  [3],  12,  9'J8 — 090). — The  moisture  and  ash  are  determined 
as  usual.  The  mustard  oil  is  extracted  with  ether  as  follows: — A 
weighed  portion  of  the  mustard,  dried  at  lOo'',  is  placed  on  a  plaited 
lilter-paper,  which  is  introduced  into  a  funnel,  with  straight  sides,  con- 
nected with  a  small  tared  flask  containing  ether,  by  means  of  a  well- 
titting  cork.  To  the  mouth  of  the  funnel  an  inverted  condenser  is 
attached.  The  ether  is  boiled  cautiously,  whilst  its  vaptmr  being  con- 
stantly condensed,  falls  back  on  the  mustard,  extracting  the  oil. 
When  all  the  oil  is  extracted,  the  ether  is  distilled  off,  and  the  residue 
dried  at  100°  and  weighed.  The  operation  is  then  repeated  with  a 
mixture  of  equal  volumes  of  alcohol  and  water,  which  dissolves  the 
sinapine  thiocyanate  and  potassium  myronate.  The  solution  is  eva- 
ponited,  the  residue  dried  at  105°,  and  weighed  ;  it  is  then  ignited  and 
reweighed.  The  difference  gives  the  weight  of  sinapine  thiocyanate 
and  potassium  myronate.  By  deducting  the  weight  of  the  latter,  the 
weight  of  the  sinapine  thiocyanate  is  obtained.  The  residue  in  the 
funnel,  consisting  of  myrosin  and  cellulose,  is  treated  twice  with  a 
0*5  per  cent,  soda  solution,  when  all  the  myrosin  is  dissolved.  The 
residue  is  washed,  dried,  and  weighed,  ignited,  and  the  ash  weighed. 
The  difference  gives  the  weight  of  cellulose. 

The  soda  solution  is  neutralised  with  dilute  hydrochloric  acid,  and 
about  50  c.c.  of  Ritthausen's  copper  sulphate  solution  are  added ;  the 
solution  exactly  neutralised  with  dilute  soda,  and  the  green  precipitate 
of  copper  and  myrosin  collected  on  a  weighed  filter,  dried  at  110°, 
and  weighed.  It  is  then  ignited  and  the  ash  weighed ;  the  difference 
gives  the  totsil  amount  of  myrosin. 

This  metliod  is  preferable  to  Hassall's,  in  which  the  potassium  myro- 
nate is  first  determined  by  converting  it  into  allyl  thiocarbamide,  and 
then  the  total  nitrogen  and  sulphur.  After  deducting  the  amount  of 
nitrogen  and  sulphur  required  by  the  potassium  myronate,  the  resi- 
dual sulphur,  and  as  much  of  the  nitrogen  as  is  required,  are  calculated 
as  sinapine  thiocyanate  and  the  remaining  nitrogen  as  myrosin ; 
but  as  myrosin  also  contains  sulphur,  further  calculations  are  neces- 
sary, and  such  calculations  are  liable  to  error.  However,  the  results 
quoted  of  analyses  of  brown  mustard  farina  obtained  by  the  two 
methods  are  identical.  \ 

The  authors'  method  is  applicable  to  cases  in  which  the  mustard  has 
been  adulterated  Avith  starch  or  flour,  since  they  have  determined  the 
complete  insolubility  of  starch  in  dilute  alcohol.  L.  T.  O'S. 
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Technical   Chemistry. 


Heliographic  Engraving  in  Lines  and  Half-tones.    Bj  J.  ^f. 

Eder  (Vingl.  polyt.  J.,  244,  154—157).  —  Of  the  two  principal 
methods  of  heliographic  or  photographic  engraving,  viz.,  the  method 
by  means  of  electrotype  and  that  of  etching,  the  latter  has  been 
developed  recently  to  a  considerable  extent.     Talbot's  method  of  pre- 

?aring  heliographic  steel  engravings  forms  the  starting  point  (ibid., 
28,  296).  Gamier,  who  has  studied  this  subject  during  the  last  fifty 
years,  has  published  a  method  which  is  said  to  supersede  all  processes 
hitherto  known.  In  working  the  method,  it  is  important  to  make  a 
distinction  between  the  preparation  of  linear  drawings  and  of  pictures 
in  half-tones. 

1.  Heliographic  Engraving  in  Linen. — A  copper  plate  is  covered 
•with  a  very  thin  layer  of  a  mixture  of  2  grams  sugar,  1  gram  ammo- 
nium dichromate,  and  14  grams  water,  and  dried  by  rotating  it  over 
a  hot  plate.  This  layer  is  then  exposed  under  a  positive  for  one 
minute  to  sunlight  (or  three  minutes  to  the  electric  light).  The 
parts  acted  on  by  the  light  are  no  longer  hygroscopic,  whilst  the  pro- 
tected parts  retain  their  glutinous  consistency,  so  that  dust  sprinkled 
over  this  part  adheres  firmly  to  the  mass.  In  order  to  render  the 
exposed  parts  more  permanent,  it  is  best  to  heat  the  plate  strongly. 
The  parts  not  acted  on  by  the  light  are  porous,  and  allow  a  solution 
of  ferric  chloride  of  45°  B.  to  penetrate,  so  that  etching  ensues  in  the 
course  of  a  few  minutes.  Finally,  the  reserve  is  removed  by  washing 
with  ley. 

2.  Heliographic  Engraving  in  Half-tones. — For  portraits,  landscapes, 
&c.,  half-tones  are  produced  by  repeating  the  above  operation  three 
times.  The  prepared  plate  is  exposed  under  the  positive  for,  e.g.,  four 
minutes  ;  only  the  perfectly  black  places  are  copied ;  they  are  deve- 
loped by  "  dusting"  and  etching  the  plate.  The  latter  is  then  cleaned 
thoroughly,  again  treated  with  the  sensitive  mixture  and  exposed 
under  the  same  picture,  placed  in  exactly  the  same  position  for  two 
minutes.  On  etching,  the  darker  blacks  and  the  less  apparent  effects 
come  out,  and  when  this  operation  is  repeated  a  third  time  with  an 
exposure  of  one  minute,  the  lightest  shades  are  produced. 

3.  Heliographic  Engraving  for  Printing  Books,  Sfc. — To  enlarge  a 
linear  drawing  in  relief  for  printing,  the  plate  is  dusted  with  asphalt 
and  gently  warmed.  On  washing  the  plate  with  water,  the  chroma- 
tised  sugar  is  removed,  and  the  asphaltic  lines  alone  remain.  Etching 
with  ferric  chloride  follows  this  operation ;  the  picture  then  appears  as 
relief. 

4.  Atmography. — By  taking  a  graved  copper  plate,  filling  the 
hollows  with  powdered  albumin  and  exposing  the  plate  for  a  short 
time  to  the  vapour  of  hydrofluoric  acid,  the  latter  condenses  in  the 
powder  without  attacking  the  metallic  surface.  A  solution  of  sugar 
and  borax  is  then  spread  over  a  small  surface  of  metal,  paper,  or  glass, 
and  the  two  surfaces  are  brought  into  contact  with  one  another  for  a  few 
seconds.     By  the  action  of  the  acid  vapour,  deliquescent  sodium  boro- 
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fluoride  is  formed ;  the  sngar  assumes  a  glutinous  consistency,  and  on 
placing  a  powdered  substance  on  this  surface,  the  picture  appears. 

Strowbinsky  and  Gobert  propose  another  method  of  heliographic 
engraving.  Copper  plates  are  coated  with  a  solution  of  5  parts  gum, 
2  parts  ammonium  dichromate,  and  100  paii«  water.  After  drying, 
the  plate  is  exposed  to  the  light  and  treated  with  a  solution  of  asphalte 
in  benzene.  The  plate  is  then  dried,  developed  with  water,  and 
etched  by  means  of  a  solution  of  80  to  50  per  cent,  ferric  chloride. 
The  asphalt  used  for  strengthening  the  lines  retards  the  development 
of  the  picture.  This  may  be  overcome  by  using  albumin.  A  mixture 
of  100  c.c.  albumin,  50  c.c.  water,  and  2*5  grams  ammonium  dichro- 
mate is  used.  The  picture  is  developed  with  water,  dried,  and 
etched. 

Mariot  has  studied  the  preparation  of  heliographic  engraving  on 
copper  and  zinc  by  means  of  chromatised  gum.  He  dissolves  in 
G30  grams  water,  63  grams  gum  arabic,  21  grams  potassium  dichro- 
jnate,  9  grams-grape  sugar,  and  a  quantity  of  ammonia  suflBcient  to 
give  the  mixture  a  straw-yellow  colour ;  7  grams  chromic  acid  are  then 
added.  The  etching  is  done  by  means  of  a  solution  of  ferric  chloride, 
dissolved  in  4  parts  water  at  225 — 25°.  Under  normal  conditions, 
the  strong  lines  appear  in  half  a  minute,  and  the  delicate  lines  in  four 
minutes.  After  washing  with  water,  the  layer  is  removed  with  a 
solution  of  5  parts  potash  in  100  parts  water  and  100  parts  alcohol. 

D.  B. 

Heliographic  Printing.  By  J.  Kavcic  (Chem.  Centr.,  1882,  268). 
— The  original  to  be  copied  must  be  prepared  on  tracing  paper,  or 
rendered  transparent  by  artificial  means.  A  mixture  of  iron  citrate 
and  potassium  ferricyanide  is  painted  on  paper  and  dried.  The 
original  is  then  put  into  the  printing  frame  with  its  picture  side  up, 
and  on  this  the  prepared  paper  is  laid.  It  is  now  exposed  to  sunshine 
in  the  summer  for  five  minutes,  and  in  the  winter  for  eight  minutes. 
If  the  sun  does  not  shine,  the  picture  requires  one  to  four  hours'  ex- 
posure, depending  on  the  degree  of  light.  The  copy  is  of  a  dirty-blue 
colour,  with  greenish-yellow  lines.  As  soon  as  it  is  taken  out  of  the 
frame,  it  is  washed  repeatedly  with  water,  and  finally  dried.  To 
produce  brown  prints,  a  mixture  of  uranium  and  iron  nitrate  is  used ; 
for  blacks,  silver  salts  are  employed.  D.  B. 

Ferro-oxalate-citrate  Developer.  By  W.  de  W.  Abnet  (Chem. 
(Jentr.,  1882,  268). — 20  grams  potassium  citrate  are  dissolved  in 
100  c.c.  hot  water,  and  the  solution  is  treated  with  5  grams  iron 
oxalate,  agitated,  and  filtered.  It  has  a  reddish-brown  colour,  which 
subsequently  changes  to  greenish-brown.  Its  action  is  most  powerful 
in  the  first  state.  This  developer  is  more  suitable  for  chloride  of 
silver  gelatin  plates  than  that  recommended  by  Eder.  It  is  also  pro- 
posed to  use  it  for  developing  dry  collodion  plates  prepared  with 
emulsion  or  in  the  silver  bath,  and  for  bromide  of  silver  gelatin 
plates.     It  is  unnecessary  to  add  potassium  bromide  or  chloride. 

D.  B. 

Value  of  Sulphurous  Acid  as  a  Disinfectant.  By  G.  Wolff- 
hUgkl  (Chem.  Centr.,  1882,334 — 336). — The  diffusion  of  sulphurous  acid 
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in  the  air  of  the  rooms  in  which  these  trials  were  made  was  found  to 
be  uniform,  although  in  one  or  two  cases  there  was  a  difference  of 
3  per  cent,  in  the  volume  of  gas  at  the  ceiling  and  the  floor  of  the 
rooms.  The  lime  plastering  of  the  walls  had  absorbed  sulphurous 
acid  in  irregular  quantities,  and  the  diffusion  of  the  gas  on  the  objects 
to  be  disinfected  and  its  penetration  into  them  was  unequal.  The 
action  of  sulphurous  acid  as  a  disinfectant  is  said  to  be  superficial, 
objects  of  large  dimensions,  e.g.,  bales  of  goods,  cannot  be  disinfected 
without  loosening  them  and  spreading  the  goods  out. 

In  conclusion,  it  is  mentioned  that  the  experience  as  to  the  unsatis- 
factory penetration  of  sulphurous  acid  into  objects  to  be  disinfected  is 
confirmed  by  the  behaviour  of  micro-organisms.  D.  B. 

Salicylic  Acid  as  an  Antiseptic.  By  E.  Robinet  and  H.  Pellet 
{Compt.  reiuJ.,  94,  1322 — 1324). — As  the  result  of  a  large  number  of 
experiments  with  wines,  worts,  Ac,  the  authors  conclude,  contrary  to 
the  statement  of  Girard,  that  in  quantities  of  0'5  gram  per  litre  sali- 
cylic acid  is  an  efficient  antiseptic.  0*2  gram  per  litre  prevents  the 
fermentation  in  wines  to  which  sugar  has  been  added.  0*3  gram  per 
litre  retards  considerably  the  fermentation  of  sweet  worts.  I'O  gram 
per  litre  prevents  the  action  of  yeast.  After  some  time  worts  yield  a 
deposit  which  contains  salicylic  acid.  Generally,  for  quantities  of 
0"5  gram  per  litre,  the  clear  liquid  retains  0'3  to  035  gram,  the  remainder 
being  in  the  precipitate.  Moreover,  when  wines  containing  salicylic 
acid  are  kept  in  casks,  the  wood  absorbs  the  acid  gradually,  and 
retains  it  with  great  tenacity.  C.  H.  B. 

Preservation  of  Must   by  Means  of   Salicylic  Acid.      By 

J.  Bersch  (Bied.  Gentr.,  1882,  340). — The  retarding  action  of  salicylic 
acid  on  fermentation  commences  when  g  6  o*o  o  o  ^  -g  o  o  o  p  o  ^^^  present, 
whilst  iollob  is  sufficient  to  suppress  the  fermentation  wholly.  These 
figures  are  only  applicable  to  freshly  pressed  must.  The  influence  of 
the  acid  is  overcome  by  the  addition  of  fresh  yeast,  and  exposure  in 
open  vessels.  E.  W.  P. 

Tincture  of  Iodine.  By  J.  Casthelaz  (J.  Pharm.  [6],  5,  498 — 
499). — Advantage  is  taken  of  the  oxidation  of  hydriodic  acid  by 
potassium  iodate  to  counteract  the  reduction  which  takes  place  when 
tincture  of  iodine  is  kept. 

To  every  130  grams  of  tincture  of  iodine  of  the  codex  (120  grams 
alcohol  90°  and  10  iodine)  1  gram  potassium  iodate  is  added,  which 
is  capable  of  reducing  3'58  grams  hydriodic  acid  with  the  formation 
of  3'56  grams  iodine,  or  more  than  one-third  of  the  total  iodine 
present.  The  proportion  of  iodine  is  thus  always  kept  constant.  The 
maximum  quantity  of  potassium  iodide  which  can  be  formed,  059  per 
cent.,  is  so  small  as  not  to  interfere  with  the  action  of  the  tincture, 
and  therefore  may  be  neglected.  Potassium  periodate  may  be  substi- 
tuted for  potassium  iodate.  L.  T.  O'S. 

Behaviour  of  Nitrogen  Tetroxide  (Hyponitric  Acid)  with 
Sulphuric  Acid.     By  G.  Lunge   (Ber.,  15,  488 — 495). — Lasne  and 
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Benker  have  lately  patented  a  process  for  reducing  the  loss  of  nitre 
in  the  manufacture  of  sulphuric  acid,  founded  on  the  following 
assumptions : — 1.  That  as  the  gases  escaping  from  the  chamber  contain 
at  least  5  per  cent,  of  oxygen,  therefore  all  the  nitrogen  compounds 
must  be  present  as  the  peroxide.  2.  That  the  liquid  "  nitrose " 
running  from  the  Gay-Lussac  tower  does  not  contain  any  peroxide, 
because  the  latter  forms  only  a  very  feeble  combination  with  1'75 
sulphuric  acid,  and  is  ea.sily  driven  off  by  a  stream  of  air  or  carbonic 
acid,  especially  when  the  temperature  is  slightly  raised ;  it  therefore 
passes  off  unabsorbed  into  the  air ;  this,  in  their  opinion,  constitutes 
the  great  loss  of  nitrogen  compounds  in  the  sulphuric  acid  manu- 
facture. 3.  They  account  for  the  presence  of  nitrous  anhydride  in 
the  "  nitrose  "  from  the  fact  that  the  sulphurous  acid  which  is  mixed 
with  the  gases  escaping  from  the  chamber  reduces  some  of  the  NjO*  to 
N2O3 ;  their  process  consists  in  passing  into  the  bottom  of  the  Gay- 
Lussac  tower  a  sufficient  quantity  of  sulphurous  acid  mixed  with 
steam  to  convert  all  the  NjO*  into  N2O3. 

With  regard  to  these  statements  the  author  points  out,  firstly,  that 
he  proved  experimentally  (Her.,  12,  357,  and  Diiujl.  polyt.  J.,  223,  63) 
that  NjOs  can  exist  as  a  vapour  in  the  presence  of  a  large  excess  of 
air.  Secondly,  that  NjO*  is  not  absorbed  as  such  by  sulphuric  acid, 
but  that  the  absorption  takes  place  thus : — NjO*  +  SOj(OH)j  ^ 
SOjCOHXNOa)  +  NOjCOH),  and  that  the  resulting  liquid  mixture  of 
nitrosylsulphuric  acid  and  nitric  acid  can  be  warmed  on  a  water-bath 
for  some  time  without  suffering  any  loss  of  nitrogen,  except  when  1'65 
sulphuric  acid  has  been  used  as  an  absorbent,  and  even  then  the  loss  is 
very  small.  He  confirms  these  8ta,tement8  by  experiments  in  which 
he  shows  that  N2O4  is  very  readily  and  perfectly  absorbed  even  by 
1'71  sulphuric  acid,  and  in  fact  he  used  two  flasks  for  absorbing  NjO* 
prepared  from  lead  nitrate,  the  gas  coming  off  at  the  rate  of  about 
two  bubbles  a  second  from  a  5  mm.  aperture,  and  found  that  the  second 
flask  had  only  y^  as  much  nitrogen  compounds  as  the  first ;  and  even 
when  the  gas  was  passed  into  the  already  partially  nitrogenised  sul- 
phuric acid  at  double  the  rate,  a  quite  abnormal  state  of  affairs,  the 
second  flask  contained  only  -^  of  the  first,  and  only  a  mere  trace 
escaped  absorption  altogether.  The  solutions  were  warmed  in  a 
water-bath  for  some  time,  but  lost  no  nitrogen.  Air  was  also  drawn 
through  for  many  hours,  and  the  loss  was  then  only  very  small,  and 
could  be  accounted  for  as  resulting  from  the  dilution  effected  by  the 
moisture  of  the  air. 

Thirdly,  the  author  argues  that  the  introduction  of  sulphurous  acid, 
which  is  not  a  new  idea  (see  Schwarzenberg ;  Bolley,  Handb.  d.  Chem. 
Zech.,  2,  I  Grapp,  396),  can  be  useful  only  in  badly  conducted  works 
when  too  much  air  has  been  admitted ;  it  then  really  amounts  to  con- 
ducting part  of  the  chamber  process  in  the  Gay-Lussac  tower.  Excess 
of  sulphurous  acid  must  be  avoided,  or  else,  as  the  author  has  shown 
(Ber.,  12,  1060),  it  would  denitrate  the  nitrosylsulphuric  acid,  pro- 
ducing nitrous  acid  and  nitric  oxide,  which  would  escape  into  the  air, 
thus  occasioning  loss.  The  author  evidently  does  not  think  very 
highly  of  the  process.  D.  A.  L. 


1012  ABSTRACTS  OF   CHEMICAL  PAPERS. 

Manufacture  of  Nitre  from  the  Salts  of  Osmose  Water.    By 

the  Mauquis  d'Havrtngcodet  (Bied.  Centr.,  1882,  299). — The  average 
composition  of  the  osmose  water  obtained  in  the  preparation  of 
molasses  is — 

Insoluble     Organic 
ZNO3.  KCl.  K2SO4.        Sugar.        HjO.       matter.       matter. 

46-04        33-25        4-02        6-34        6-60        0-80        4-95 

Nitrogen  is  present  as  nitric  acid  to  the  amonnt  of  6-38  per  cent.  By 
concentration  and  purification,  a  manure,  which  contains  96  per  cent, 
of  the  whole  of  the  nitrate  and  90  per  cent,  of  the  chloride,  can  be 
obtained.  E.  W.  P. 

Preparation  of  Basic  Furnace-linings  for  Dephosphorising 
Pig-iron.  (Dingl.  polyt.  J.,  244,  150 — 153.) — According  to  Jung- 
haug  and  Uelsmann,  sodium  or  potassium  cai'bonate  is  used  instead 
of  the  corresponding  chlorides.  The  durability  of  the  lining  is  said  to 
be  increased  by  the  addition  of  cryolite.  The  following  is  a  modifi- 
cation of  the  usual  method  of  preparing  the  lining.  The  raw  or 
calcined  masses  of  lime,  dolomite,  or  magnesite,  are  ground  and  mixed 
with  the  flux.  The  mixture  is  then  burnt  to  dust,  and  subsequently 
made  into  bricks,  the  dust  being  rendered  plastic  with  tar  treated  with 
3  per  cent.  flux.  When  the  flax  consists  of  carbonated  alkalis,  ground 
calcium  phosphate,  or  bone-black,  with  addition  of  a  few  per  cent, 
of  the  carbonated  alkalis,  is  used  for  the  preparation  of  basic  bricks, 
muffles,  &c.  According  to  Andre  the  basic  masses  are  burnt  at  a 
high  temperature,  then  pounded  and  ground,  the  powder  being 
formed  into  bricks  by  the  addition  of  freshly  prepared  calcium  sul- 
phate. 2  per  cent,  of  the  latter  forms  a  plastic  substance.  Borsig 
proposes  to  mix  dolomitic  limestone  in  a  crude  or  calcined  and  finely 
divided  form  with  2 — 2*5  per  cent,  of  crude  boric  acid,  or  3  per  cent, 
of  fused  powdered  boracite.  The  mixture  is  used  in  a  dry  or  wet 
condition  for  lining  furnaces  or  for  the  preparation  of  bricks.  Accord- 
ing to  the  Society  of  Mines  of  Horde  and  the  Rhenish  steelworks  at 
Ruhrort,  limestone  free  from  magnesia,  containingnot  more  than  15 — 20 
per  cent,  of  silicic  acid,  aluminium  oxide,  iron  oxide,  and  manganese 
oxide,  may  be  used  for  the  preparation  of  basic  linings.  The  quantity 
of  iron  oxides  should  not  exceed  6  per  cent.  It  was  farther  found 
that  phosphorus  passes  into  the  slag  without  the  "after  blow  "  by  the 
use  of  fluorspar  equivalent  to  one-tenth  part  of  tribasic  calcium  phos- 
phate formed.  Instead  of  fluorspar,  alkalis,  alkaline-earths  or  cryolite 
is  used.  The  dephosphorisation  is  effected  also  by  blowing  air  into  a 
reverberatory  furnace  having  a  basic  hearth.  It  is  recommended  to 
add,  immediately  before  the  introduction  of  the  metal  into  the  con- 
verter lined  with  basic  bricks, — lime,  or  a  mixture  of  8  parts  lime  and 
1  part  ferric  oxide.  The  mass  is  heated  and  air  blown  in  for  6 — 10 
minutes  when  the  converter  is  emptied,  and  the  metal  treated  with  a 
mixture  of  2 — 3  parts  lime  and  1  part  ferric  oxide  free  from  silica. 
The  quantity  of  flux  in  the  first  blowing  amounts  to  twice  the  weight 
of  silicon  and  phosphorus  contained  in  the  original  charge,  whilst  the 
quantity  used  in  the  second   operation   depends  on  the  durability  of 
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the  converter.  The  object  of  the  addition  of  the  second  flux  is  to 
obtain  a  slag  containing  more  than  36  per  cent,  of  lime  and  magnesia. 
The  basic  flux  may  be  replaced  partially  or  wholly  by  manganese  ores, 
cryolite,  fluorspar,  and  caustic  or  carbonated  alkali.s,  whilst  phosphorite 
or  bone-black  mixed  with  clay  or  asphalte  is  used  as  lining.  After  the 
decarburation  of  the  iron  bath  the  oxidation  of  the  remaining  phos- 
phorus is  efPected  by  the  introduction  of  oxidising  agents,  e.f/.,  ierric 
and  manganic  oxides,  into  the  iron.  This  operation  takes  the  place  of 
the  after  blow.  D.  B. 

Solvents  for  Iodoform.  By  Vulpids  (Arch.  Pharm.  [3],  20,  44). 
— Ethereal  oils  dissolve  varying  quantities  of  iodoform,  the  amount 
dissolved  appears  to  increase  with  the  percentage  of  oxygen  in  the  oil. 
Benzene  and  petroleum  spirit  and  chloroform  solution  become  eolouretl 
after  a  short  period.  A  more  certain  and  definite  preparation  is  ob- 
tained by  dissolving  15  grams  gelatine  in  50  grams  water  and  7"5 
glycerol,  and  to  this  when  evaporated  to  54  grams  adding  27  grams 
alcoholised  iodoform ;  this  mixture  is  then  to  be  cast  in  sticks,  cooled, 
and  hardened  by  ice,  and  the  sticks  when  hardened  are  to  be  dried 
until  they  weigh  two-thirds  of  their  original  weight.  E.  W.  P. 

Purification  of  Commercial  Alcohol.  By  A.  Riche  (/.  Pharm. 
[5],  5,  480 — 4"J0). — Several  methods  have  been  proposed  for  purifying 
those  portions  of  the  spirit  which  are  impregnated  with  aldehyde 
and  essential  oils,  and  are  severally  contained  in  the  first  and  last 
portions  of  the  distillation  of  the  crude  spirit.  The  most  notable  is 
that  of  oxidation,  but  this  is  attended  with  the  formation  of  acetic  acid 
and  ethyl  acetate  at  the  expense  of  the  alcohol. 

The  process  here  described  is  one  of  reduction  invented  by  Naudin 
and  Schneider,  who  subject  the  crude  alcohol  to  the  action  of  a  zinc- 
copper  couple,  when  the  hydrogen  evolved  acts  on  the  spirit,  de- 
odorising it.  In  the  case  of  alcohol  prepared  from  beet-root,  the 
spirit  is  also  passed  through  a  series  of  special  voltameters.  A  descrip- 
tion of  the  process  would  be  incomplete  without  the  diagrams  which 
accompany  the  paper. 

R.  Pictet  has  also  devised  a  method  for  the  rectification  of  alcohol. 
The  crude  spirit  is  distilled  in  a  vacuum  in  a  boiler  fitted  with  a 
rectifying  column  and  inverted  condensers,  whereby  the  temperature 
is  maintained  as  low  as  possible,  and  the  less  volatile  products  return 
to  the  boiler.  The  first  products  of  distillation  are  collected  in  one 
receiver,  and  when  the  purer  alcohol  begins  to  distil,  it  is  col[ected  in 
a  second  receiver.  This  alcohol  is  almost  pure,  since;the  low-boiling 
aldehydes,  &c.,  with  which  the  crude  spirit  is  associated,  distil  over 
between  the  temperatures  of  —  10°  and  -1-  5°.  The  alcohol  thus  purified 
is  subjected  to  a  further  rectification  in  an  apparatus  connected  with 
a  condenser  maintained  at  a  temperature  of  —  25°  to  —  50°  by  liquid 
sulphurous  anhydride. 

The  first  portions  are  collected  separately  and  re-rectified,  the  alcohol 
which  afterwards  distils  being  perfectly  pure.  By  this  process,  pure 
alcohol  is  obtained  at  a  very  low  cost. 

Eismann  treats  the  crude   alcohol  with  ozone,   by  which   the  im- 
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purities  are  oxidised ;  a  description   of  this  process  is  reserved  for  a 
future  communication.  L.  T.  O'S. 

Influence  of  the  "Marc"  on  Wine.  By  J.  Nessleb  (Chem. 
Centr.,  1882,  266). — By  allowing' the  skins  and  stones  of  ripe  grapes 
to  remain  in  contact  with  the  must,  the  resulting  wine  is  said  to  im- 
prove in  bouquet,  &c.,  and  is  less  liable  to  become  stale  and  ropy.  In 
order  to  redden  wine  with  the  skins  of  black  grapes,  the  temperature 
of  the  wine  should  be  between  15°  and  17°.  Bad  grapes  impart  to 
white  and  red  wines  a  brown  colour ;  such  wines  soon  become  turbid. 
Bad  grapes  and  mildewed  skins,  as  well  as  bad  casks  and  puncheons, 
precipitate  the  red  colouring  matter,  so  that  the  wine  becomes  pale. 
The  following  are  some  of  the  cases  in  which  the  treatment  of  wine 
with  "  marc  "  has  been  successful : — 

Wine  which  is  muddy  and  cannot  be  clarified  by  theoi'dinary  fining 
agents,  wine  in  which  a  fining  agent  has  been  used  which  failed 
to  sink  to  the  bottom,  wine  which  has  become  weak  and  flat,  wine 
which  is  assuming  or  has  assumed  a  black  colour,  wine  having  a 
barrel-taste  or  a  by- taste,  wine  which  is  "  corked,"  wine  remaining 
after  casking  ofF,  and  wine  which  is  obtained  by  pressing  the  lees.  In 
cases  where  the  fermentation  of  new  wine  has  been  checked  suddenly 
the  addition  of  "  marc  "  prevents  the  separation  of  yeast.  In  order 
to  improve  the  quality  of  inferior  wines,  it  is  proposed  to  keep  them 
in  casks  which  have  been  used  for  the  following  purposes.  White 
grapes  are  freed  from  the  stalks,  crushed  and  brought  into  casks.  The 
resulting  wine  is  drawn  ofE  in  the  course  of  the  following  spring  or 
summer,  and  the  casks  are  then  used  for  the  above  purpose. 

D.  B. 

Preservation  of  Wine  by  Means  of  Salicylic  Acid.  By  D. 
Denuce  (Chem.  Centr.,  1882,  265). — It  is  mentioned  that  the  addition 
of  10 — 40  grams  of  salicylic  acid  to  1  hectolitre  of  pure  wine  is  not 
injurious  to  health.  It  is  useless  to  exceed  this  quantity,  as  larger 
additions  of  acid  would  be  detected  by  the  taste.  D.  B. 

Preservation  of  Malting  Barley.  By  A.  Muntz  (Bled.  Centr., 
1882,  339). — The  barley  may  be  well  preserved  in  so-called  silos  or 
upright  vessels  which  are  closed  above  and  below  with  louvres  capable 
of  being  opened  at  pleasure.  The  barley  must  be  quite  dry,  and  be 
stored  during  dry  weather.  The  louvres  must  be  regulated  so  as  to 
allow  of  a  slight  change  of  air,  which  may  be  greater  during  the  cold 
weather;  but  during  warm  damp  weather  they  must  be  closed  com- 
pletely.    The  silos  should  stand  in  a  sheltered  position. 

E.  W.  P. 

Preparation  of  Crude  and  Refined  Milk-sugar.  By  W. 
EuGLiNG  and  E.  RiJF  {Bied.  Centr.,  1882,  346). — According  to  the  pre- 
sent modes  of  obtaining  milk-sugar,  a  considerable  loss  is  incurred  by 
the  conversion  of  part  of  the  sugar  into  uncrystallisable  lactose ;  this 
change  is  occasioned  by  the  presence  of  free  lactic  acid  and  potassium 
hydrogen  phosphate  in  the  whey.  To  avoid  this  loss,  50 — 100  grains 
chalk  are  to  be  added  to  eyery  100  litres  of  the  whey  (freed  from 
lactoprote'ids),    and   the    whole    evaporated    to   one-half    its   original 
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bulk ;  the  phosphates,  &c.,  then  sink  to  the  bottom,  and  the  super- 
natant liquid  on  further  evaporation  yields  fairly  pure  sugar.  Cold 
may  also  be  employed,  which  by  forming  ice  leaves  a  strong  solution 
of  sugar.  It  is  also  advisable,  because  of  the  higher  value  of  pure 
milk-sugar,  to  refine  it.,  which  is  accomplished  by  adding  aluminium 
sulphate  and  chalk  ;  the  precipitate  thus  formed  removes  all  colouring 
matters.  The  evaporated  solution  yields  a  crop  of  crystals,  and  after 
their  removal  alcohol  is  to  be  added,  which  causes  a  further  precipita- 
tion. E.  W.  P. 

Preparation  of  Strontium  Saccharate  from  Molasses  and 
Syrup.  By  C.  Schkiiuck  {Chem.  deiitr.,  1882,  265). — In  a  patent 
taken  out  by  the  author  he  describes  (1)  the  production  of  strontium 
saccharate  in  molasses  liquoi-s ;  (2)  its  separation  from  the  non- 
saccharine  ley ;  (3)  the  decomposition  of  the  saccharate  into  crystals 
of  strontium  hydroxide  and  sugar  solution  containing  strontium  by 
cooling ;  (i)  the  separation  of  the  crystals  of  strontium  hydroxide 
from  the  sugar  solution  ;  (5)  the  saturation  of  the  latter  with  carbonic 
anhydride,  the  separation  of  strontium  carbonate  by  filter-pressing 
and  the  after-saturation ;  (6)  the  working  up  of  the  juice  obtained 
from  the  presses  ;  (7)  the  saturation  of  the  non-saccharine  leys  ob- 
tained in  operation  (2)  with  carbonic  anhydride  for  the  recovery  of 
the  strontium  oxide  contained  therein,  and  utilisation  of  the  non- 
saccharine  leys  when  free  from  strontium  ;  (8)  the  burning  of  the 
strontianite  and  of  the  bricks  of  strontium  hydroxide  for  the  recovery 
of  strontium  oxide;  and  the  slaking  of  the  latter  to  obtain  crystallised 
strontium  hydroxide  Sr(OH)..  +  8H,0.  D.  13. 

Improvement  in  the  Manufacture  of  Sugar  from  Molasses 
by  Means  of  Lime.  By  L.  Bouenbender  and  others  (Bied.  Centr., 
1882,  3'iS). — Bodenbender  describes  a  mixing  machine  consistin"-  of  a 
double  walled  cylinder,  in  which  two  axles  fitted  with  blades  rotate  so 
as  to  mix  all  thoroughly.  Steam  or  cold  water  is  introduced  into  the 
outer  chamber  so  as  to  regulate  the  temperature.  StefFens  and 
Drncker  state  that  in  Steflfens'  process  (Abstr.,  1879,  84-t)  it  is  only 
necessary  to  cool  the  mixture  down  to  a  little  below  100°  before  in- 
troducing fresh  lime.  E.  W.  P. 

Extraction  of  Sugar  from  Lime  Sludge.  By  F.  Schiller 
(Chem.  Cerdr.,  1882,  2G4). — The  author  tried  to  extract  the  sugar 
from  the  lime  sludge  in  the  same  way  in  which  Scheibler  effects  the 
extraction  of  sugar  from  beet  in  his  apparatus  for  estimating  the 
amount  of  juice ;  100  grams  of  mud  are  mixed  in  a  mortar  with 
200  c.c.  alcohol  and  filtered.  The  filtrate  is  diluted  with  100  c.c. 
water,  and  the  alcohol  distilled  off.  The  sugar  solution  thus  obtained 
gave  the  following  values: — Saccharose,  4-4;  polarisation,  3"4;  dif- 
ference, 1"0 ;  quotient,  77"2.  Dry  mud  gave  still  better  results.  It 
was  moi-e  difficult  to  carry  on  the  extraction  with  Scheibler 's  appa- 
ratus. The  same  mud  which,  according  to  the  above  mode  of  treat- 
ment yielded  a  solution  of  3'8  per  cent,  sugar  per  100  g.  mud,  gave  in 
Scheibler's  apparatus  only  2*1  per  cent.     Moreover  the  first  experiment 


1016  ABSTRACTS  OF  CHEMICAL  PAPERS. 

lasted  only  one  hour,  whilst  the  second  trial  required  three  hours.  The 
filtrate  was  then  evaporated,  and  the  mud  re- treated  with  the  con- 
densed water.  In  six  hours  1  k.  dry  mud  was  extracted  with  100  c.c. 
of  water  in  this  manner.  The  solution  was  diluted  to  200  c.c,  and 
gSbve  saccharose,  36'0  ;  polarisation,  240  ;  difference,  120  ;  and  quotient, 
6&6.  The  same  mud  treated  in  Scheibler's  apparatus  with  water,  for 
an  hour  and  a  half,  gave  100  c.c.  of  solution  ;  saccharose,  26"0  ;  polari- 
sation, l'G2  ;  difference,  0'98  ;  and  quotient,  62"3.  The  author  considers 
this  extraction  method  practicable  on  a  large  scale  with  proper  appa- 
ratus. D.  B. 

Substitute  for  Animal  Charcoal,  By  A.  Wachtel  and  E.  E, 
ScHOi'T  {Bled.  Centr.,  1882,  349). — Mountain  cork  containing  about 
94" 2  per  cent.  SiOz,  is  dried,  ignited,  and  soaked  in  molasses,  then 
dried  and  ignited ;  this  latter  part  of  the  process  is  repeated,  until  a 
mass  containing  3'5  per  cent,  carbon  is  obtained.  This  substitute  acts 
efficiently  on  the  removal  of  colour  from  molasses,  but  is  not  quite  so 
good  as  charcoal,  but  it  removes  a  larger  portion  of  the  alkalis.  Schott 
recommends  heating  a  mixture  of  porous  peat  and  bituminous  coal 
together ;  the  resulting  mass  is  efficient  as  a  decoloriser  and  disin- 
fectant. E.   W.  P, 

Oleic  Soap.  (CJievi.  Centr.,  1882,  272.) — This  soap  is  used  chiefly 
for  fulling  purposes.  Its  manufacture  is  different  from  that  of  other 
hard  soaps,  as  owing  to  the  rapidity  with  which  the  saponification  is 
effected,  the  greater  part  of  the  ley  must  be  in  the  copper  before  the 
oleic  acid  is  added.  Oleic  acid,  like  rosin,  works  best  in  carbonated 
leys :  hence  in  preparing  oleic  soap  ash  leys  of  20 — 50°  B.  are 
used.  The  saponification  is  effected  in  the  following  manner : — 
2000  lbs.  ley  of  20°  B.  are  run  into  the  copper,  and  when  this  boils 
1000  lbs.  oleic  acid  are  added,  stirring  the  mixture  constantly. 
f)00  lbs.  oleic  acid,  and  700  lbs.  soda-ley  (20°  B.)  are  then  introduced 
in  successive  portions.  When  the  saponification  is  at  an  end,  common 
salt  is  added.  The  soap  is  now  boiled  until  it  becomes  clear.  It  is 
tlien  kept  at  rest  for  12 — 18  hours  in  the  covered  copper,  after  which 
it  is  poured  into  the  frames.  The  resulting  product  exhibits  a  silvery 
appearance,  is  firm,  and  has  an  agreeable  smell.  D.  B. 

Scherff's  Process  for  Preserving  Milk.  By  B.  Martiny  (Bied. 
Centr.,  1882,  341).  — By  this  process  fresh  milk  enclosed  in  glass  vessels, 
is  heated  for  1 — 2  hours  to  a  temperature  of  100 — 120°  by  super- 
heated steam.  All  generators  of  fermentation  are  thus  destroyed  ;  the 
caseous  albuminoids  are  peptonised,  whereby  the  gastric  juices  only 
coagulate  the  milk  in  finely  divided,  easily  digestible  flocks ;  also  any 
germs  of  disease,  as  tuberculosis,  from  which  the  cow  may  be  sufi'ering 
are  destroyed.  E.  W.  P. 

Is  Milk  Warmed  by  passing  through  the  Centrifugal 
Machine  .P  By  F.  Dangers  and  others  (Bied.  Centr.,  1882,  342). — 
Only  a  very  slight  rise  of  temperature  has  been  observed  ;  in  Lefeld's 
machine  a  fall  of  0"2.5°  was  noticed,  and  in  Laval's  a  rise  of  0'25°. 

E.  W.  P. 
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Absorption-spectrum  of  Ozone.  By  J.  Chapputs  (Compt.  rend., 
94,  858 — 8G0). — The  paper  contains  a  table  giving  the  positions,  in 
wave-lengths,  of  11  bands,  constituting  the  absorption-spectrum  of 
ozone.  The  most  characteristic  of  these  bands  are  two  between  which 
falls  the  D  line,  and  their  respective  limits  are  marked  by  the  wave- 
lengths 609*5— 593*5  and  577*0 — 560*0.  By  spectroscopic  observa- 
tion mere  traces  of  ozone  may  be  detected  if  a  gaseous  column  of 
sufficient  length  be  examined.  R.  R. 

Absorption- spectrum  of  Nitrogen  Tetroxide  (Pemitric  An- 
hydride). By  J.  Chappuis  (Compt.  rend.,  94,  9^i6— 948).— When 
nitrogen  is  introduced  into  the  oxygen  intended  for  the  preparation 
of  ozone,  a  compound  of  oxygen  and  nitrogen  is  formed,  which  gives 
a  peculiar  absorption-spectrum  of  fine  dark  lines.  The  positions  of 
eight  of  these  are  given  in  the  paper,  the  most  characteristic  lines 
being  one  corresponding  to  the  wave-lengths  668 — 665,  and  another 
at  628—625.  R.  R. 

Colour  of  the    Mediterranean    and  other  Waters.     By  J. 

AiTKEN  (Proc.  lioy.  Soc.  Edin.,  110,  472 — 483). — The  experiments 
Avere  made  with  a  view  of  determining  whether  selective  reflection  or 
absorption  was  the  cause  of  the  blue  colour  of  water.  Three  different 
methods  were  adopted,  and  all  three  proved  that  the  colour  is  due  to 
selective  absorption.  A  long  tube  closed  at  the  end  with  a  glass  plate 
was  sunk  vertically  in  the  water;  as  seen  through  this  tube  white 
objects  appeared  blue.  In  the  second  method  a  white  object  was 
looked  at  through  a  tube  blackened  internally  and  filled  with  water  ; 
the  water  was  found  to  absorb  the  red  rays.  The  third  method  was 
to  sink  white  and  difierent  coloured  objects  under  water ;  then  the 
white  changed  to  blue ;  the  red  darkened,  a  very  small  depth  of  water 
sufficing  to  destroy  the  colour ;  yellow  changed  to  green ;  purple 
changed  to  dark  blue  or  violet.  If  the  colour  of  the  water  were  due 
to  reflection,  then  the  test  colours  would  all  have  appeared  deficient 
in  blue,  and  it  is  shown  that  under  these  circumstances  white  becomes 
yellow,  and  yellow  deepens  in  tint.  But  selective  absorption  is  in- 
sufficient to  account  for  all  the  colour  phenomena  seen  in  water.  The 
water  of  the  Mediterranean  has  numerous  fine  solid  particles  in  suspen- 
sion, so  that  we  have  here  both  reflection  and  absorption  occurring. 
By  the  first,  all  colours  are  reflected,  and  then  the  water  by  absorption 
strikes  down  the  red  rays,  and  only  the  blue  are  reflected  to  the  sur- 
face. The  solid  particles  determine  the  brilliancy,  the  absorption  the 
colour.  The  colour  of  the  particles  in  suspension  influences  the 
appearance  of  the  water ;  thus  yellow  sand  produces  a  green  shade. 
In  the  Mediterranean  the  particles  are  whitish ;  when  few  particles 
VOL.  XLn.  3  y 
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are  present,  the  colour  is  deep  blue,  which  becomes  a  chalky  blue-green 
as  the  particles  increase  in  number.  It  is  from  the  shores  that  the 
white  particles  are  obtained :  hence  after  high  winds  and  consequently 
greater  attrition,  the  sea  assumes  a  blue-green  colour ;  the  same 
reasoning  accounts  for  the  green  colour  close  to  shore,  whilst  further 
out  blue  is  the  prevailing  tint.  Examination  of  the  waters  of  Lakes 
Como  and  Geneva,  &c.,  showed  that  their  remarkable  colour  arises 
from  the  same  causes  as  already  described.  Loch  Lomond  presents  an 
exception  ;  a  white  surface  submerged  appears  yellow,  and  the  waters 
of  this  lake  absorb  most  at  the  violet  end  of  the  spectrum.  Careful 
preparation  of  distilled  water  shows  that  it  is  unnecessary  to  suppose 
the  presence  of  impurities  in  water  to  account  for  its  colour,  as  the 
colour  is  natural  to  it ;  but  the  addition  of  impurities  affects  the  shade 
of  blue.  When  light  from  clouds  falls  on  water,  the  surface  reflection 
is  so  strong  as  to  mask  the  natural  colour,  whilst  light  from  a  blue  sky 
is  intensified.  E.  W.  P. 

Constitution  of  Solutions.  By  G.  Kruss  (Ber.,  15, 1243—1249). 
— The  absorption-spectrum  of  a  solution  which  contains  two  or  more 
colourless  substances,  does  not  always  correspond  with  the  sum  of  the 
spectra  of  each  substance  taken  separately,  but  often  displacement, 
concentration  of  the  bands,  or  even  an  entire  derangement  of  the 
spectrum  occurs.  It  has  not  yet  been  decided  whether  these  phenomena 
are  due  to  chemical  decomposition  within  the  liquid,  or  arise  merely 
from  physical  causes ;  but  recently  the  latter  view  has  received  the 
greater  support.  In  order  to  examine  this  question,  the  author  starts 
from  the  view  that  if  the  phenomena  are  due  to  physical  causes,  then 
the  spectra  will  be  the  same,  whether  the  light  passes  through  solu- 
tions of  the  two  substances  taken  separately,  and  of  given  concentra- 
tion, or  through  a  mixture  of  the  two  solutions  of  the  same  con- 
centration mixed  in  the  proportion  1:1,  in  a  tube  of  double  the 
dimensions.  In  the  year  1876,  Burger  made  a  series  of  experiments 
on  this  point,  but  the  author  takes  exception  to  the  form  of  apparatus 
used,  on  accoimt  of  the  number  of  reflections  involved,  which  cause  a 
considerable  diminution  of  theintensity  of  the  light.  The  arrangement 
which  the  author  adopted  consists  of  two  tubes,  of  internal  width 
6  mm.,  with  parallel  glass  plates  of  about  2  mm.  thickness  (through 
which  the  light  falls),  which  is  designated  by  a.  A  comparison  was 
drawn  between  the  spectrum  which  resulted  from  the  passage  of  the 
light  through  both  these  tubes  placed  parallel  to  one  another,  and 
each  filled  with  a  separate  solution,  and  that  formed  when  the  light 
passes  through  a  mixture  of  the  same  solutions  mixed  in  proportion 
1  :  1,  through  a  tube  of  width  10  -i-  a  mm.  Similarly,  to  compare 
three  coloured  substances  three  such  tubes  are  taken,  and  the  resultant 
spectra  are  compared.  Thus  taking  the  case  of  pararosaniline  and  picric 
acid,  the  former  gives  a  strong  absorption-band  from  X.  670'4 — 518'2  ; 
and  the  absorption  decreases  to  X  485,  afterwards  increasing  from  X 
429'6 ;  the  latter  gives  a  strong  absorption-spectrum  from  X  483*8, 
towards  the  violet  end  of  the  spectrum.  On  placing  the  absorption 
tubes  side  by  side,  the  same  lines  were  observed,  but  on  mixing  the 
solutions  the  spectrum  was  altered,  the  absorption-bands  \  570'4 — 
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5182  had  disappeared,  and  there  was  a  strong  absorption  from  \  5769 
towards  tlie  violet,  no  colour  being  observable  beyond  X  483*8.  In 
this  case  the  alteration  in  the  spectrum  is  dependent  on  a  chemical 
change  in  the  liquid,  viz.,  a  formation  of  rosaniline  picrat>e,  and  not  to 
physical  causes.  Similarly,  the  resultant  spectrum  of  a  mixed  solution 
of  cuprammonium  sulphate  and  potassium  dichromate  is  different 
from  the  spectrum  of  the  two  separate  solutions,  which  points  to  a 
chemical  change  within  the  liquid.  But  mixed  solutions  of  potassium 
mono-  and  di-chromate  and  of  potassium  permanganate  and  dichromate 
give  spectra  the  same  as  the  sum  of  the  spectra  of  the  two  unmixed 
solutions.  This  method  will  be  useful  in  indicating  whether  two  or 
more  dye-stuff's  have  any  chemical  action  one  on  another,  or  can  coexist 
without  alteration.  V.  H.  V. 

Electrolysis  of  Distilled  Water.  By  D.  Tommasi  (Compt.  rend., 
94,  948 — 951). — The  author  describes  some  experiments  which  he  has 
made  on  the  electrolysis  of  water,  using  silver  or  copper  positive  elec- 
trodes, and  which  he  believes  tend  to  show  that,  contrary  to  the  pre- 
valent opinion,  water  can  be  electrolysed,  pi"ovided  that  the  heat 
disengaged  by  the  pile  be  at  least  equal  to  that  absorbed  by  the  decom- 
position of  water  into  its  elements  (about  G9  cals.).  R.  R. 

Heat  Developed  by  Magnetisation.  By  Pilleux  (Compt.  rend., 
94,  940). — On  passing  the  alternating  currents  from  a  De  Meritens 
machine  through  an  electro-magnet,  the  iron  core  became  heated  to 
200°.  Cores  made  of  non-magnetic  metals  were  not  so  heated,  and  the 
heating  of  iron  and  steel  cores  increa.sed  with  their  coercive  force, 
which  appears  to  play  the  same  part  as  the  electrical  resistance  does  in 
a  wire.  R.  R. 

Specific  Heat  of  Nitrogen  Tetroxide.  By  Berthelot  and 
Ogikh  (Compt.  rend.,  94,  91G). — The  molecular  specific  heat  (i.e., 
referred  to  4G  grams)  of  nitrogen  tetroxide,  between  100°  and  200° 
is  +  17"4,  which  is  higher  than  the  sum  of  the  specific  heats  of  the 
constituent  nitrogen  and  oxygen.  Between  100"  and  26°,  the  specific 
heat  of  nitrogen  tetroxide  is  (contrary  to  what  happens  with  all  gases 
hitherto  examined)  much  greater  than  between  200^^  and  100°.  This  is 
intelligible,  as  the  heat  of  transformation  is  included,  correspond- 
ing with  the  molecular  work  which  gradually  converts  the  nitro- 
gen tetroxide  from  its  theoretical  density,  agreeing  with  the  formula 
NO2  =  4  vols,  to  a  density  nearly  double.  R.  R. 

Haloid  Salts  of  Silver  and  Potassium.  By  Beethelot  (Compt. 
rend.,  94,  912 — 916). — In  this  paper,  the  thermic  phenomena  attending 
the  formation  of  double  iodides,  chlorides,  and  bromiiies  are  examined. 
The  results  show  that  the  displacement  of  hydrochloric  acid  from  its 
combination  with  oxide  of  silver  by  hydrobromic  and  hydriodic 
acids,  free  or  combined  with  alkalis,  readily  takes  place  by  reason  of 
the  thermic  prepondei'ance  of  these  acids  ;  and  similarly  the  displace- 
ment of  hydrobromic  acid  by  hydriodic  acid.  These  displacements 
would  be  exclusive  if  there  were  neither  acid  salts  nor  double  salts. 
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These  double  salts  render  possible  the  inverse  actions  with  potassium 
cyanide,  which  are  then  total  and  attended  by  re-solution  of  the 
chloride,  bromide,  or  iodide  of  silver.  This  is  explained  by  the  heat  of 
formation  of  the  double  cyanide,  which  is  a  salt  stable  in  presence  of 
water,  and  capable  of  being,  formed  in  totality. 

With  the  alkaline  chlorides,  bromides,  and  iodides,  the  reactions  are 
parallel  to  that  of  the  cyanide ;  but  the  inverse  actions  are  limited  by 
the  dissociation  of  the  double  salts.  In  all  cases  the  results  cor- 
respond with  the  thermic  maximum.  R.  R. 

Double  Decompositions  of  the  Haloid  Salts  of  Mercury. 
By  Berthelot  (Compt.  rend.,  94,  760 — 765). — Here  the  author  gives 
the  results  of  the  concluding  experiments  in  his  long  investigation  on 
the  reactions  between  the  haloid  salts  of  mercury,  the  haloid  acids,  and 
the  salts  of  potassium.  The  results  of  his  researches  on  these  re- 
actions are  thus  summed  up  : — 

In  jtresence  of  the  haloid  acids,  the  acid  that  develops  most  heat 
combines  by  preference  with  the  mercuric  oxide,  without  regard  to  the 
so-called  affinities,  or  to  solubility  and  insolubility ;  and  the  reaction 
is  complete,  provided  no  secondary  compounds  are  formed,  such  as 
acid  salts,  acid  hydrates,  or  double  salts.  But  when  the  heat  of  for- 
mation of  these  secondary  compounds  exceeds  the  difference  between 
the  heats  of  neutralisation,  then  there  is  division  of  the  acids  ;  and  this 
division  is  governed  by  different  laws,  according  as  it  gives  rise  to 
soluble  substances  or  to  precipitates.  In  the  former  case,  the  action 
depends  on  the  proportion  between  the  quantities  of  the  reagents 
present ;  in  the  latter,  on  the  proportions  existing  at  the  contact  of 
ihe  liquid  and  the  precipitate,  in  accord  with  the  principle  of  surfaces 
of  separation,  and  the  rules  laid  down  by  Ditte. 

In  the  presence  of  alkaline  salts,  the  like  considerations  determine 
the  reactions,  for  the  system  disengaging  the  greatest  amount  of  heat 
is  formed,  whether  the  substances  are  soluble  or  insoluble.  Thus 
Berthollet's  laws  are  sometimes  followed,  sometimes  contravened, 
according  as  they  accord  with  thermochemical  principles,  or  con- 
tradict them. 

The  above  results  hold  good  in  the  minutest  particulars,  and  are 
accurately  verified  by  the  numerical  determinations ;  they  set  aside 
all  the  hypotheses  concerning  coefficients  of. specific  affinities,  and 
accord  in  every  respect  with  the  principles  set  forth  in  the  author's 
Essai  de  Mecanique  chimiqite.  R.  R. 

Expansion  of  the  Alums.  By  W.  Spring  (Ber.,  15,  1254 — 
1257). — The  author  has  made  a  series  of  determinations  of  the 
volumes  and  specific  gravities  of  ammonium-,  potassium-,  caesium-  and 
rubidium-aluminium  alums  and  of  potassium-chromium  alum.  Apart 
from  the  consideration  that  the  alums  expand  rapidly,  about  60'',  on 
account  of  an  internal  decomposition,  the  author,  for  the  linear  co- 
efficient-expansion Jc  between  0 — 60°,  finds  values  varying  between 
0-0000246  and  0'0000267,  which  is  within  the  limits  of  experimental 
error.  This  result  of  the  quality  of  the  expansion-coefficient  values 
for  the  alums  is  in  accordance  with  the  well-known  fact  that  large 
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crystals  of  one  alum  may  be  formed  from  the  nucleus  of  another,  to 
form  compounds  of  varying  composition.  It  is  also  probable  that  the 
alums  have  the  same  coefficient  of  compression  ;  and  if  this  hyp)othesis 
w^ere  correct,  there  should  exist  the  same  simple  relation  between 
isomorphous  bodies  which  obtains  among  gases,  i.e.,  equal  volumes  of 
isomorphous  bodies,  under  the  same  conditions,  should  contain  the 
same  number  of  molecules.  In  confirmation  of  this  hypothesis,  the 
author  shows  that  the  sp.  gr.  at  0°  of  the  alums  divided  by  their  mole- 
cular weight  gives  a  constant  quotient  within  the  limits  of  experimental 
error.  This  comparison  between  the  physical  properties  of  gases  and 
isomorplious  compounds  is  further  borne  out  by  the  consideration, 
that  two  isomorplious  bodies,  like  two  gases,  int^rdiffuse  and  mix 
together  in  every  proportion  without  arriving  at  a  point  of  saturation. 

The  author  proposes  to  examine  the  properties  of  other  isomorphous 
groups,  in  order  to  ascertain  whether  Avogadro's  law  is  available  for 
the  determination  of  the  molecular  weight  of  solids.  V.  H.  V. 

Ammonium  Bisulphide  and  Ammonium  Cyanide.  By  Isam- 
BEET  {Covipf.  rend.,  94,  958 — 1>G0). — In  a  mixture  of  hydrogen  sul- 
phide and  ammonia  gases,  each  gas  exercises  the  same  pressui*e, 
whether  it  be  free  or  combined,  and  therefore  the  pressure  of  one  of 
the  gases  is  inversely  as  the  pressure  of  the  other.  In  a  mixture  of 
hydrocyanic  acid  and  ammonia,  the  tensions  of  the  hydrocyanic  acid 
and  of  the  ammonium  cyanide  regularly  increase  with  the  tempe-  • 
rature ;  the  tensions  of  the  cyanide,  in  presence  of  an  exce.ss  of  hydro- 
cyanic acid,  are  the  same  as  those  of  hydrocyanic  acid  ;  and  in  presence 
of  an  excess  of  ammonia  gas,  the  tensions  of  hydrocyanic  acid  follow 
the  same  law  as  that  enunciated  for  ammonium  sulphide.  But  the 
seeming  confirmation  of  Engel  and  Moitessier's  law  is  merely  the  con- 
sequence of  a  species  of  compensation ;  and  in  all  cases  we  can  draw 
just  conclusions  as  to  what  occurs  in  a  m.ixture  of  vapours  of  different 
kinds,  only  from  the  results  of  analysis.  R.  R. 

Law  of  Solubility  of  Carbonic  Anhydride  in  Water  at  High 
Pressures.     Qj  S.  Wroblewski  (Compt.  rend.,  94,  1355 — 1357). 

(i.)  The  temperature  remaining  constant,  the  coefficient  of  saturation, 
i.e.,  the  volume  of  gas  {tahen  at  0°  and  7G0  mm.  pressure) ,  dissolved  in 
1  c.c.  water,  increases  less  rapidly  than  the  pressure,  although  tending 
towards  a  definite  limit. 

(ii.)  The  pressure  remaining  constant,  the  coefficient  of  soluhility  in- 
creases as  the  temperature  decreases. 

These  laws,  which  are  supported  by  a  table  detailing  the  author's 
results,  are  not  in  accordance  with  the  results  of  KhanikoS"  and  Lou- 
guiniue,  who  found  that  under  a  pressui-e  of  four  atmospheres  the 
solubility  increased  at  a  slightly  greater  rate  than  the  pressure,  but 
this  incorrect  conclusion  is  due  to  a  double  error  in  the  method  of  cal- 
culation employed.  When  this  error  is  corrected,  the  results  fully 
confirm  the  above  laws.  A  certain  relation  exists  between  the  laws  of 
solubility  and  the  formation  of  the  hydrate  CO2  +  SHjjO  (discovered 
by  the  author),  which  make  it  probable  that  the  conditions  for  the 
formation  of  the  hydrate  CO2  +  H2O  can  never  be  realised. 
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It  is  evident  that  a  hydrate  can  only  be  formed  under  pressure  when 
the  water  contains  in  solution  a  sufficient  quantity  of  the  gas  to  form  that 
hydrate.  In  the  case  of  CO2  +  8H2O,  the  coefficient  of  solubility 
S  =  155 ;  at  30  atmospheres,  S  =  33"  74,  and  on  increasing  the  pres- 
sure, the  gas  liquefies,  and  the  two  liquids  evaporate ;  but  on  lowering 
the  temperature  of  the  gas  in  contact  with  the  water  (probably  until 
it  reaches  the  temperature  at  which  its  solubility  corresponds  with  the 
composition  of  the  hydrate),  the  hydrate  is  formed,  either  on  the  sides 
of  the  tube  where  the  layer  of  water  is  very  thin,  or  at  the  free  surface 
of  the  liquid,  i.e.,  where  the  decrease  in  temperature  has  taken  place. 
It  was  impossible  to  convert  a  large  volume  of  water  into  the  hydrate, 
since  it  froze  before  the  whole  of  it  was  saturated.  It  was  there- 
fore necessary  to  take  a  small  drop  of  water  and  expose  it  over  a  large 
surface.  For  the  formation  of  CO2  +  H2O,  S  =  1236,  the  pressure 
corresponding  with  this  solubility  (admitting  the  possibility  of  obtaining 
such  a  pressure)  could  only  be  obtained  at  a  temperature  so  low  that 
the  probability  is  greatly  in  favour  of  the  water  freezing  before  it  is 
reached. 

The  experiments  were  carried  out  in  the  apparatus  described  by  the 
author  {ibid.,  94,  954).  L.  T.  O'S. 

Absorption  of  Gases  by  Platinum.  By  Berthelot  (Compt. 
rend.,  94,  1377 — 1383). — Absorption  of  Hydrogen. —  (1.)  By  spongy 
platinum.  Spongy  platinum  absorbs  several  times  its  volume  of 
hydrogen,  forming  a  hydride  which  is  not  decomposed  at  a  tempera- 
ture of  200°,  only  1  vol.  of  gas  being  expelled  at  that  temperature. 
When  oxygen  in  the  cold  is  passed  into  the  vacuous  globe  containing 
the  hydride,  water  is  formed,  with  evolution  of  50  cals.  per  16 
grams  oxygen,  from  which  it  may  be  deduced  that  1  gram  of  hydrogen 
absorbed  by  spongy  platinum  and  capable  of  being  oxidised  in  the 
cold  by  free  oxygen,  evolves  9'5  cals.  (2.)  By  platinum  reduced  by 
formic  acid.  The  platinum  thus  prepared  evolved  no  gas  when  heated 
in  a  vacuum  to  500 — 600°,  and  62'255  grams  absorbed  0'0342  gram 
hydrogen  in  the  cold,  with  evolution  of  142  cals.  per  gram  of  hydrogen 
absorbed,  and  formation  of  two  hydrides :  in  a  vacuum  this  loses 
23  c.c.  or  0'02  gram  hydrogen,  and  on  passing  oxygen  over  it,  the 
increase  of  weight  is  0"0765  gram  with  development  of  51'6  cals.  per 
16  grams  oxygen,  which  is  equivalent  to  0"0091  gram  of  hydrogen. 
Consequently  0'0226  gram  of  hydrogen,  or  nearly  two-thirds  of  the  gas, 
remains  as  a  hydride,  which  is  not  oxidised  by  oxygen  in  the  cold. 
This  hydride  is  decomposed  by  gradually  heating  it  to  the  temperature 
at  which  glass  softens.  The  heat  of  formation  of  the  less  stable  hydride 
is  -f  8'7  cals.,  H  =  1  gi^m,  that  of  the  more  stable  being  nearly  double, 
or-t-17  cals.  The  proportion  of  the  total  weight  of  hydrogen  absorbed 
to  platinum  =  1  to  20,  while  in  the  more  stable  hydride  it  is  1  to  30. 
(3.)  By  platinum  black.  This  substance,  prepared  by  the  reduction  of 
platinum  in  alkaline  solutions,  is  always  found  to  contain  large  quan- 
tities of  oxygen  as  sub-oxides.  The  hydrogen  absorbed  is  used  partly 
in  the  reduction  of  the  oxide,  partly  in  the  formation  of  hydride. 
The  absorption  of  hydrogen  in  this  case  is  attended  with  the  evolution 
of  -h  12  cals.  per  gram  of  gas  absorbed,  but  a  small  quantity  of  water 
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is  formed  at  the  same  time.     Of  the  hydrogen  absorbed,  ^th  is  oxidised 
by  oxygen  in  the  cold,  whilst  Jths  require  a  higher  temperature. 

Absorption  of  Oxygen. — The  heat  disengaged  by  the  absorption  of 
oxygen  by  the  different  forms  of  platinum  is  very  small :  — 

Spongy  platinum  (1176  grams)    00083  cal. 

Platinum  reduced  by  formic  acid  (66  3  grams)     0"0094    „ 

Platinum  black  heated  in  a  vacuum  to  melting 

point  of  glass  (72  grams)    0'0053   „ 

Black  prepared  at  low  temperature  saturated" 
with  hydrogen,  and  then  exposed  to  the  air 
for  some  time  (45'I  grams) 0"0180    ,, 

In  calculating  the  small  volumes  to  which  these  numbers  corre- 
spond from  the  increase  in  weight  of  the  platinum,  the  capacity  of  the 
globe  and  the  density  of  platinum,  very  divergent  results  were  ob- 
tained, being  in  some  cases  negative,  showing  that  the  sp.  gr.  of 
ordinary  platinum  differs  from  those  of  the  black  and  other  varieties. 
It  may,  however,  be  assumed  that  the  heat  evolved  per  equivalent  of 
oxygen  absorbed  is  considerable. 

Change  of  State  of  Platinum  Black. — The  heat  evolved  when 
platinum  black,  heated  to  200°,  is  treated  with  oxygen,  decreases  with 
the  number  of  times  it  has  been  subjected  to  that  temperature. 

Black  heated,  once  to  200°  (95-9  grams)  =  -|-0'0595  cal. 

„  twice      ,,  „  =-|-0"0469    „ 

„  four  times  „  =-|-0'0125     „ 

„  five  times  „  =+0'0116    „ 

The  volumes  absorbed  were  so  small  that  th6y  could  net  be  accu- 
rately determined,  but  the  amount  of  heat  evolved  in  the  first  case  is 
about  92  cals.  per  gram.  These  results  show  that  the  platinum  black 
undergoes  a  gradual  change  of  state.  Owing  to  the  ready-  formation 
and  instability  of  these  hydrides  and  oxides,  they  play  an  important 
part  in  the  reactions  which  take  place  in  presence  of  platinum; 

The  electromotive  foit;e  necessary  to  decompose  water  in  presence 
of  platimim  is  equal  to  the  difference  between  the  number  of  heat- 
units  (cal.  34"5)  absorbed  in  the  separation  of  the  hydrogen  and 
oxygen,  and  the  sum  of  those  liberated  in  the  formation  of  hydride 
(14*2  or  even  17"0  cals.)  and  in  the  formation  of  the  oxides,  which, 
however,  is  unknown,  but  probably  is  very  great,  and  this  expla,ins 
how  the  electrolytic  indices  are  capable  of  measurement  even  with 
very  feeble  currents. 

Owing  to  the  various  changes  which  take  place  both  in  the  chemical 
constitution  and  conductivity  of  the  electrodes,  the  reaction  soon 
ceases.  Thus  the  negative  electrode  which  absorbs  large  quantities 
of  hydrogen  will  act  differently  from  the  positive  electrode,  which 
absorbs  only  minute  quantities  of  h3'drogen. 

Again,  the  ignition  of  a  mixture  of  hydrogen  and  oxygen  by 
platinum  is  due  to  formation  of  a  hydride  with  liberation  of  heat,  and 
its  subsequent  oxidation  with  a  further  development  of  heat,  and  these 
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two  reactions  continue  and  raise  the  teraperatnre  until  finally  it  is 
sufficiently  high  to  ignite  the  gaseous  mixture.  L.  T.  O'S. 

Relation  of  Molecular  Volume  to  Atomic  Combination.  By 
R.  ScHiFF  (Ber.,  15,  1270 — 1274). — This  paper  is  a  preliminary  com- 
munication on  molecular  volumes,  based  on  the  author's  method  of  deter- 
mination of  the  specific  gravity  of  liquids  at  their  boiling  points.  Buff 
has  previously  supposed  that  the  atomic  volume  of  carbon  in  organic 
compound  varies  with  the  degree  of  valency.  The  author  considers 
that  Kopp's  values,  C  =  11,  H  =  5*5,  must  be  considered  merely  as 
averages,  and  among  fifty  substances  examined  he  cites  only  four  cases 
in  which  the  difference  between  the  found  and  calculated  values  was 
one  unit  or  less.  The  atomic  volume  of  carbon  varies  not  only  with 
the  degree  of  quantivalcnce,  but  also,  the  quantivalence  being  the  same, 
with  the  method  of  combination.  The  results  of  the  authors  show 
that  in  the  fattij  series  the  normal  compounds  have,  with  higher 
boiling  point,  lower  sp.  gr.  and  larger  molecular  volume,  but  the 
secondary  compounds  have  with  lower  boiling  point  higher  sp.  gr. 
and  smaller  molecular  volume;  whilst  in  aromatic  compounds  the  normal 
compounds  have  lower  boiling  point,  higher  sp.  gr.,  and  smaller 
molecular  volume,  but  secondary  compounds  have  higher  boiling  point, 
lower  sp.  gr.,  and  larger  molecular  volume.  Thus  the  normal  substances 
of  one  series  are  comparable  with  the  secondary  compounds  of  the 
other.  Following  this  rule,  it  is  found  that  two  comparable  substances, 
of  which  the  first  contains  four  hydrogen- atoms  more,  and  two  carbon- 
atoms  less  than  the  second,  possess  equal  molecular  volumes ;  as  for 
instance  the  following  pairs  of  substances:  — 

{N"ormal  hexane  CeHu  =  139'7  f  Secondary  hexane  =  138'7. 
Metaxylene   . .   CsHio  =  139-7  \  Ethylbenzene     . .  =  138-9. 

A  comparison  of  series  of  saturated  compounds,  which  contain  an 
equal  number  of  carbon-  and  a  variable  number  of  hydrogen-atoms, 
shows  that  the  atomic  volume  of  hydrogen  is  5-6.  The  volume  dif- 
ference for  one  or  more  so-called  double  bonds  can  be  ascertained 
either  (1)  by  a  comparison  of  two  saturated  and  one  unsaturated 
compound  which  contain  the  same  number  of  carbon-,  but  variable 
numbers  of  hydrogen-atoms,  or  (2)  by  a  comparison  of  a  saturated 
and  unsaturated  compound  which  differ  from  another  by  2H. 

Thus  according  to  (1)  by  comparison  of  diisobutyl,  CsHig,  caprylene, 
CgHiB,  and  ethyl-benzene,  CsHio,  the  value  of  the  double  bond  is  4-07. 
According  to  (2)  by  comparison  of  normal  propyl  and  allyl  alcohol 
the  value  of  the  double  bond  is  4-10.  A  series  of  such  examples  shows 
that  each  so-called  double  bond  or  every  "  deficit "  raises  the  atomic 
volume  by  about  4  units,  a  result  which  agrees  with  the  view  that  the 
double  bond  is  a  looser  form  of  combination  than  the  single  bond  (cf. 
Briihl,  this  vol.,  446).  V.  H.  V. 

Affinity  Value  of  the  Silicofluorides  of  the  Metals,  as 
Deduced  from  the  La-w  of  Smallest  Volumes.  By  W.  Muller- 
Ekzbach   {Ber.,    15,    1301 — 1303). — The    author   has    examined    the 
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silicofluorldes,  in  order  to  determine  "whetlier  the  most  electropositive 
element,  cfEsium,  follows  the  law  that  the  elements  tend  to  arrange 
themselves  ultimately  in  those  forms  of  combination  which  occupy 
the  smallest  volumes  (cf.  this  vol.,  pp.  137  and  451).  From  this  law  of 
smallest  volumes  the  author  finds  that  the  metals  with  regard  to  the 
affinity- volumes  of  the  complex  grouping  SiFg  follow  the  series  Cs,  Rb, 
K,  Na,  Ba,  w^hich  is  identical  with  that  deduced  from  a  comparison 
of  other  compounds  of  these  metals.  This  confirms  the  observation 
of  Gottenberg  on  the  strong  affinity  of  caesium  for  oxygen,  and  those  of 
Bunsen  and  KirchhofE,  which  showed  that  rubidium  amalgam  was 
electropositive  to  potassium,  but  electronegative  to  caesium  amalgam. 

V.  H.  V. 
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Numerical  Results  of  the  Mean  Ratio  of  Oxygen  to  the 
Sum  of  Oxygen  and  Nitrogen  in  Atmospheric  Air.  By  E.  W. 
MoKLEY  (Chem.  News,  45,  283). — Since  the  proportion  of  oxygen  to 
nitrogen  in  the  air  varies  almost  as  incessantly  as  its  temp>eratm'e  or 
pressure,  the  mean  value  can  be  accurately  ascertained  only  by  regular 
and  continuous  observation.  A  series  of  daily  analyses  in  duplicate, 
continued  for  six  months,  although  undertaken  for  a  very  different 
purpose,  is  therefore  of  some  interest  as  contributing  to  the  know- 
ledge of  this  constant.  The  result  is  affected  with  errors,  depending 
on  the  following  causes  : — 

1.  The  most  serious  uncertainty  depends  on  the  uncertainty  of  the 
calibration  of  the  eudiometer.  The  probable  error  of  the  mean  result 
is  0'0014  per  cent. 

2.  The  second  source  of  uncertainty  depends  on  the  fact  that  the 
composition  of  the  air  is  variable.  Owing  to  this  variation,  the  result 
of  the  number  of  samples  analysed  is  as  likely  as  not  to  differ  from  the 
result  from  an  unlimited  number  of  samples  by  0-0009  per- cent. 

3.  The  third  source  of  uncertainty  depends  on  the  accidental  errors 
of  analysis.  The  probable  error  is  0'0002  per  cent.  This  result  is 
also  affected  with  one  source  of  error,  which  has  not  yet  been  taken 
into  account.  It  is  due  to  the  fact  that  the  eudiometer  tube  after  the 
explosion  contains  a  larger  volume  of  water  than  at  the  previous 
measui'ement.  The  author  does  not  see  clearly  how  to  determine  the 
magnitude  of  this  error. 

The  mean  composition  of  the  air  and  the  magnitude  of  the  errors 
attending  the  determination  may  be  stated  as  follows  : — 

Ratio  of  oxygen  to  sum  of  oxygen  and  nitrogen. .    20*9490  per  cent. 

Probable  error  from  imperfect  calibration 0'0014         „ 

Probable  error  from  variation  in  ratio 0*0009         „ 

Probable  error  from  accidental  errors 0*0002         „ 

Total  probable  error    0*0016         „ 

D.  B. 


1026 


ABSTRACTS  OF  CHEMCAL  PAPERS. 


Some  Conclusions  as  to  the  Cause  of  the  frequent  Fluc- 
tuations in  the  Ratio  of  Oxygen  to  Nitrogen  in  the  Air  at 
different  Times.  By  E.  W.  Morlky  (Chem.  News,  45,  284).— The 
author  has  made  duplicate  analyses  of  air  collected  at  Hudson,  Ohio, 
on  every  day,  from  January  1st  to  June  30th,  1880,  and  has  been  fur- 
nished with  the  thrice-daily  maps  of  the  state  of  the  weather  for  the 
same  interval.  From  a  comparison  between  these  maps  and  the  results 
of  his  analyses,  the  author  deduces  some  interesting  conclusions,  serving 
to  confirm  the  notion  that  most  of  the  variations  in  the  amount  of 
oxygen  are  caused  by  the  vertical  descent  of  air  from  above.  He  finds 
this  notion  strikingly  confirmed  in  some  cases,  in  which  he  was  for- 
merly of  opinion  that  Loomis'  suggestion  that  the  cold  was  caused  by 
the  descent,  could  not  be  admitted.  It  was  found  that  some  depres- 
sions of  temperature  are  caused  by  such  descent,  and  at  such  times 
the  amount  of  oxygen  falls  promptly  at  the  beginning  of  the  cold. 
But  with  the  times  of  depression  of  temperature  remarkable  for  their 
suddenness  and  severity,  a  vertical  descent  of  cold  air  seems  to  be  the 
effect  and  not  the  cause.  The  descent  follows  the  cold  by  a  day  or 
two  or  more,  and  at  the  time  when  the  signal  service  maps  lead  the 
author  to  suppose  the  descent  has  begun,  and  not  till  then,  the  fall 
in  oxygen  occurs.  D.  B. 

Amount  of  Carbonic  Anhydride  in  the  Atmosphere  at 
Cal^ves,  near  Nyon,  Switzerland,  Altitude  420  m.  By  Kisler 
{Comj)t.  rend.,  94,  1390—1391). 


Volumes  in  10,000. 

A 

r 
Mean  for 

Maximum 

Minimum 

month. 

for  month. 

for  month. 

1872.  August 

2-998 

3-492  on    9th 

2-616  on    2nd. 

September   . . 

3-020 

3-123  , 

,    12th 

2-530  „     5th. 

October 

2-953 

3-067 

,    25th 

2-793  „  20th. 

November    .  . 

3-043 

3-204 

,    15th 

2-867  „     1st. 

December    . . 

3-058 

3-215 

,    11th 

2-919  „  17th. 

1873.  Jan^la^y 

3-016 

3-094 

,  2yth 

2-889  „   30th. 

February .... 

3-045 

3-196 

,    28th 

2-820  „  20th. 

March 

3-088 

3-239 

,   26th 

2-914  „   20th. 

April    

3-053 

3-261 

,      1st 

2-861  „  28th. 

May 

3-139 

3-336 

,      3rd 

2-880  „   25th. 

June 

3-062 

3-318 

,      8th 

2-653  „   22nd 

July 

2-944 

3-128 

„      1st 

2-665  „      7th. 

Annual  value 

3-035 

L.  T.  O'S 

Composition  of  Hydrated  Carbonic  Acid.  By  S.  Wroblewski 
(Compt.  rend.,  94,  954 — 958),— The  experiments  described  in  this 
paper  lead  the  author  to  conclude  that  at  the  temperature  of  0°,  and 
under  the  pressure  of  about  16  atmospheres,  carbonic  anhydride  unites 
with  water  to  form  a  hydrate  of  the  composition  CO2  +  8H2O. 

R.  R. 
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New  Method  of  Preparing  Hyponitrous  Acid.  By  W.  Zorn 
(Ber.,  15,  12-58 — 1259). — The  methods  of  preparing  liyponitrous 
acid  by  the  reduction  of  sodium  nitrate  or  nitrite  with  sodium  amal- 
gam, or  by  the  electrolysis  of  these  salts  with  mercury  as  a  negative 
electrode,  are  costly,  and  involve  a  considerable  expenditure  of  time. 
The  author  finds  that  the  method  proposed  by  Menke  (this  Journal, 
1878,  401),  which  consists  in  melting  sodium  nitrate  with  iron  filings, 
yields  no  hyponitrite.  It  is  shown  in  the  present  paper  that  freshly 
precipitat,ed  ferrous  hydroxide  reduces  nitrates  and  nitrites  readily. 
Silver  hyponitrite  may  easily  be  obtained  by  this  means.  Ferrous  sul- 
phate is  precipitated  with  milk  of  lime  ;  the  thick  paste  of  ferrous 
hydroxide  and  calcium  sulphate  is  then  added  to  a  solution  of  sodium 
nitrite,  and  the  whole  mixture  is  left  in  a  cool  place ;  the  solution 
is  filtered ;  and  the  filtrate,  after  neutralisation  with  acetic  acid,  is 
precipitated  by  silver  nitrate,  which  throws  down  pare  silver  hypo- 
nitrite. From  1  kilo,  ferrous  sulphate  and  100  grams  nitrite,  about 
10  grams  of  the  silver  salt  were  obtained.  V.  H.  V. 

Hydrate  of  Hydrogen  Sulphide.  By  De  Forcband  (Gompt. 
rend.,  94,  967). — A  crystallised  hydrate  of  hydrogen  sulphide  is  formed 
under  a  pressure  of  17  atmospheres  at  ordinary  temperatures,  but  at 
30°  it  is  decomposed,  even  under  considerable  pressures.  When  the 
pressure  exceeds  23  atmospheres,  the  gas  entirely  disappears,  and  the 
tube  contains  only  two  liquids,  which  cannot  be  made  to  combine  by 
pressure.  This  hydi*ate  has  not  therefore  a  fusing  point  proper,  but 
there  is  a  critical  point  of  decomposition  at  about  30°.  From  the 
results  of  some  preliminary  attempts  at  determining  its  composition 
the  author  is  inclined  to  regard  it  as  HoSjlSHoO.  R.  R. 

Solubility  of  Sulphurous  Oxide  in  Sulphuric  Acid.  By  J.  T. 
Dunn  {Gheni.  New.<,  45,  270 — 272). — The  author,  having  determined 
the  solubility  of  sulphurous  oxide  in  concentrated  sulphuric  acid  at  the 
ordinary  temperatui-e,  thought  it  desirable  to  extend  the  determina- 
tions to  other  temperatures  and  to  other  strengths  of  acid.  In  the 
first  place  the  solubility  in  concentrated  acid  at  different  temperatures 
was  determined,  making  use  of  the  apparatus  described  by  Bunsen  in 
his  "  Gasometry  "  with  a  very  slight  modification.  A  large  test-tube 
was  fitted  with  a  cork  pierced  by  three  holes ;  through  the  first  a 
thermometer  was  inserted  ;  through  the  second  passed  the  tube  from 
the  SO2  supply  down  to  the  bottom  of  the  test-tube ;  and  through 
the  third  passed  a  glass  tube  bent  twice  at  right  angles,  which  served 
as  exit-tube  for  the  superfluous  gas  while  the  saturation  was  going 
on,  and  by  simply  pushing  it  down  through  the  cork  until  it  dipped 
beneath  the  acid,  was  converted  into  a  delivery-tube  for  the  saturated 
acid.  In  this  apparatus  was  placed  about  50  c.c.  of  the  acid  to  be 
saturated,  and  the  whole  was  then  placed  in  a  large  beaker  of  water, 
which  could  be  kept  at  any  temperature  by  the  help  of  a  Bunsen 
burner  and  an  electric  thermostat.  A  moderately  rapid  current  of 
sulphurous  oxide  prepared  from  copper  and  pure  sulphuric  acid,  and 
carefully  dried,  was  now  passed  through  the  acid  in  the  apparatus  for 
a  length  of  time  sufficiently  great  to  insure  the  complete  saturation  of 
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the  acid.  The  exit-tube  was  now  pushed  down  into  the  acid  (and 
beneath  the  level  of  the  SO2  delivery-tube,  so  as  to  avoid  accidental 
entrance  of  bubbles  into  it),  and  the  pressure  of  the  sulphurous  oxide 
still  entering  the  vessel  forced  the  liquid  out  through  the  tube.  It 
was  allowed  to  flow  into  a  small  stoppered  bottle,  the  capacity  and 
weight  of  which  were  known  ;  the  delivery-tube  went  to  the  bottom 
of  the  bottle,  and  the  gas  gradually  and  quietly  displaced  the  air. 
When  the  bottle  was  full  and  had  overflowed  for  some  time,  the 
delivery-tube  was  slowly  withdrawn  and  the  stopper  immediately 
inserted.  Thus  a  known  volume  of  the  saturated  acid  was  obtained 
without  any  escape  of  sulphurous  oxide  ;  it  was  then  weighed,  and  the 
sulphurous  oxide  determined  by  opening  the  bottle  under  a  known 
quantity  of  standard  solution  of  potassium  dichromate,  allowing  time 
for  the  complete  diffusion  of  the  gas  out  of  its  bottle,  and  determin- 
ing the  unaltered  dichromate  by  adding  excess  of  standard  ferrous 
sulphate  and  titrating  back  with  potassium  permanganate.  In  the 
next  place  the  solubility  in  acids  of  different  strengths  at  about  the 
ordinary  temperature  was  determined.  A  known  quantity  of  the 
acid  used  was  saturated  in  the  apparatus  originally  used,  and  a 
weighed  drying  tube  was  attached  to  the  exit-tube  during  the  passage 
of  the  gas  so  as  to  catch  any  moisture  carried  off  by  the  sulphurous 
acid.  This  tube  was  again  weighed  at  the  end  of  the  trial,  and  from 
the  gain  in  weight  any  alteration  in  the  composition  of  the  acid  used 
could  be  easily  calculated.  The  dilute  acids  used  were  prepared  by 
mixing  concentrated  acids  of  l'S40  sp.  gr.  with  water,  and  their  com- 
position was  inferred  from  a  determination  of  their  sp.  gr.  The  results 
which  are  tabulated  in  the  original  paper  lead  to  the  following  con- 
clusions : — The  addition  of  water  to  sulphuric  acid  at  first  lowers  the 
solubility  coeflicient.  The  coefficient  diminishes  rapidly  on  the  addi- 
tion of  water  so  as  to  reach  a  minimum  between  H2SO4  and 
HaS04,2H20  ;  this  minimum  occurs  probably  at  H2S04,H20,  for  which 
acid  the  coefficient  is  little  more  than  two-thirds  of  that  for 
H2SO4.  On  the  further  addition  of  water  the  coefficient  again  rises 
rapidly,  although  not  quite  so  rapidly  as  it  fell,  so  that  the  solubility 
in  H2S04,4H20  is  almost  the  same  as  that  in  H2SO4.  Beyond  this 
point  the  coefficient  slowly  rises  with  dilution. 

In  conclusion,  the  author  mentions  that  it  is  interesting  to  note  that 
not  only  does  the  minimum  solubility  of  carbonic  dioxide  correspond 
in  position  with  that  of  sulphurous  acid,  but  the  proportion  which  the 
minimum  coefficient  bears  to  that  for  sulphuric  acid  is  nearly  the  same 
in  both  cases.  D.  B. 

Boiling  Point  of  Zinc.  By  L.  Troost  (OompL  rend.,  94,  788).— 
The  author,  referring  to  a  paper  published  by  Violle,  calls  attention  to 
the  fact  of  his  having,  in  1868,  determined  the  boiling  point  of  the  zinc 
of  commerce,  and  found  it  to  be  942°  as  the  mean  of  27  experiments. 

R.  R. 

Cuproso-cupric  Sulphites.  By  A.  IiItakd  (Gompt.  rend.,  94, 
1422 — 1425). — Chevreul's  salt,  Cu2S03,2H20,  does  not  unite  with 
sodium  bisulphite,  but  by  mixing  it  with  a  solution  of  the  bisulphite 
(sp.  gr.  1'26)  and  exposing  it  to  the  action  of  the  air  to  oxidise  the 
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cuprous  sulphite,  a  yellow  precipitate  is  formed,  consisting  of  prisms 
having  the  composition  Cui2NaflSi4043  +  18HjO,  and  a  probable  con- 
stitution S80:rt(Cu.^)Cu"2Cu"8Na2H2.S,OMHj4  +  SH.O,  which  is  called 
acid  cuproso-cupric  sodium  octositlphite.  Sulphurous  anhydride  con- 
verts it  into  Chevreul's  salt.  It  is  as  readily  prepared  by  the  partial 
reduction  of  cupric  oxide  by  sulphurous  anhydride  as  by  the  oxidation 
of  salt  rich  in  cuprous  oxide.  Thus  it  may  be  prepared  by  the  re- 
duction of  cupric  sulphate  or  acetate  by  sodium  bisulphite. 

By  treating  Clievreul's  salt  with  excess  of  sodium  bisulphite,  or  by 
acting  on  the  yellow  compound  with  sodium  bisulphite,  a  dark  red- 
brown  compound  is  formed,  crystallising  in  brilliant  red  leaflets  with  a 
metallic  lustre  resembling  that  of  the  platinocyanides.  It  has  the  com- 
position SgOaaCuiNaB  +  9HaO,  and  the  probable  constitution 

S80aCu',Cu",(H„)Na«H,.  L.  T.  O'S. 

Mercurous  Chromates.  By  P.  and  M.  M.  Richter  (Ber.,  15, 
1489—1492). — Normal  mercurous  chromatc,  HgaCrO*,  is  converted  by 
the  action  of  alkalis  into  a  black  substance  the  composition  of  which, 
according  to  the  authors'  analyses,  is  represented  by  the  formula 
3Hg20,CrOj.  The  product  of  the  reaction  of  mercurous  nitrate  and 
potassium  monochromate  is  always  the  normal  mercurous  chi-omate, 
and  not  the  compound  4Hg30,3CrOj,  as  stated  by  Gmelin  ;  the  forma- 
tion of  a  compound  of  this,  or  of  any  composition  differing  fi*om  the 
normal,  is  considered  by  the  authors  as  due  to  impurities,  probably  to 
nitrite  in  the  mereurous  nitrate. 

The  action  of  ammonia  on  the  chromates  takes  place  in  two  direc- 
tions, according  to  the  solubility  or  insolubility  of  the  hydroxides  of 
their  basyls. 

(1.)  In  the  former  case  the  ammonia  entei-s  the  molecule  to  form  a 
crystalline  metallanimuniochroraate,  e.g.,  Cu,  Ni,  Co,  Ag,  Zn,  Cd. 

(2.)  In  the  case  of  metals  whose  hydroxides  are  insoluble  in 
ammonia,  e.g.,  Pb,  Fe,  Hg,  Au,  Pt,  Bi,  U,  Ce,  Di,  La,  the  ammonia 
simply  decomposes  the  chromates,  with  formation  of  ammonium 
chromate. 

The  decomposition  of  mercurous  chromate  by  potassium  cyanide 
(solution)  is  represented  by  the  equation — 

Hg^CrO*  +  2KCN  =  HgCCN)^  +  Hg  +  KoCrO^. 

When  the  mercurous  salt  is  in  excess,  however,  mercurous  cyanide 
appears  to  be  formed  as  a  dark-green  amorphous  precipitate,  but  is 
very  unstable.  From  the  solution  containing  excess  of  potassium 
cyanide  the  double  salt  3Hg(CjS')2,2K3Cr04  crystallises  in  plates, 
after  a  time.  The  mercury  which  is  formed  according  to  the  above 
equation,  is  a  black  precipitate  which  may  be  employed  for  "  silvering" 
glass  ;  it"  it  is  spread  over  a  glass  plate  and  the  water  allowed  to 
evaporate,  a  coherent  film  of  metal  is  obtained.  C.  F.  C. 

Action  of  Acid  Solutions  on  Stannous  Oxide.  By  A.  Ditte 
{Gornpt.  rend.,  94,  792 — 794). — With  regard  to  their  action  on  stan- 
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nous  hydroxide  suspended  in  boiling  water,  acids  may  be  divided  into 
two  classes,  namely,  those  which  form  salts  with  stannous  oxide 
entirely  decomposible  by  boiling  water,  yielding  crystallised  stannous 
oxide,  and  those  which  form  tin  salts  not  decomposible  by  water  or 
decomposible  only  with  stable  sub-salts,  and  never  yield  the  anhydrous 
crystallised  oxide.  Salts  of  acids  of  the  first  class,  if  capable  of 
decomposition  .by  water  with  libei-ation  of  acid,  behave  like  the  acids 
themselves.  R.  R. 

Action  of  Alkaline   Solutions  on  Stannous  Oxide.     By  A. 

DiTTE  (Compt.  rend.,  94,  864 — 866). — With  regard  to  their  action  on 
stannous  oxide,  alkaline  solutions  may  be  divided  into  two  classes.  Those 
of  the  first  class,  containing  potassium,  sodium,  and  barium  hydroxide, 
transform  the  stannous  hydroxide  into  anhydrous  crystallised  oxide, 
with  accompanying  phenomena  of  a  more  or  less  complex  character. 
The  second  class,  of  which  ammonia  is  an  example,  do  not  sensibly 
dissolve,  or  in  any  way  act  on  stannous  hydroxide.  R.  R. 

Dimorphism  of  Stannic  Oxide.    By  M.  Levy  and  L.  Bourgeois 

(Compt.  rend.,  94,  1365 — 1366). — By  fusing  1  part  of  stannic  oxide 
with  4  parts  sodium  carbonate  at  a  bright-red  heat  in  a  platinum 
crucible,  and  treating  the  fused  mass  with  dilute  nitric  acid,  fragile 
hexagonal  plates  are  obtained  (sp.  gr.  6'7)  of  a  more  or  less  yellow 
colour,  somewhat  resembling  mosaic  gold.  They  are  attacked  by 
acids  with  difficulty,  although  more  readily  than  the  crystals  of  zircon 
(ibid.,  94,  812).     On  analysis,  the  following  results  were  obtained: — 

Sn.  Pfc.  O. 

51-94  22-48  19-58         =100-00. 

The  platinum  was  derived  from  the  crucible,  and  the  alloy  of  tin 
and  platinum,  obtained  by  reducing  the  oxide,  contained  the  metals  in 
the  proportions  required  for  the  formula  Sn3Pt4.  It  also  contains 
0-125  iridium.  The  hexagonal  crystals,  therefore,  have  the  formula  of 
cassitei'ite,  and  stannic  oxide,  like  zircon,  is  dimorphous,  and  presents 
a  crystalline  form  analogous  to  tridymite.  The  isomorphism  of  tin 
with  platinum  and  zirconium  is  also  proved.  L.  T.  O'S. 

Action  of  Alkaline  Sulphides  on  Stannous  Sulphides.  By 
A.  DiTTE  (Compt.  rend.,  94,  1419 — 1422). — A  solution  of  potassium 
sulphide,  containing  20  per  cent.  K2S,  has  but  little  action  on  stannous 
sulphide  at  the  ordinary  temperature,  but  more  concentrated  solu- 
tions act  on  it  more  quickly  (according  to  their  degree  of  concentra- 
tion), with  formation  of  potassium  thiostannate  and  metallic  tin, 
2SnS  +  K2S  =  K2S,SnS2  +  Sn :  this  is  analogous  to  the  formation 
of  potassium  stannate  and  metallic  tin  from  stannous  oxide  and  potas- 
sium hydroxide.  This  accounts  for  the  reprecipitation  of  the  tin  as 
stannic  sulphide  after  the  addition  of  an  acid  to  the  alkaline  solution. 
If  the  alkaline  solution  be  very  concentrated,  a  further  I'eaction  takes 
place ;  the  potassium  sulphide  acts  on  the  metallic  tin,  forming 
potassium  thiostannate  and  potassium  hydroxide,  and  hydrogen  is 
evolved,  Sn  +  3K2S  +  H20  =  SnSa.KoS  +  4KHO  +  2H2.      Evolution 
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of  hydrogen  also  takes  place  when  metallic  tin  is  heated  with  potassmm 
sulphide.  In  presence  of  air,  potassium  sulphide  is  decomposed  with 
formation  of  potassium  hydroxide,  the  sulphur  uniting  with  the 
stannous  sulphide,  forming  stannic  sulphide,  which  is  dissolved  by  the 
potassium  sulphide.  Stannous  oxide  is  also  formed  by  the  action  of 
potassium  hydroxide  on  the  stannous  sulphide.  In  concentrated  solu- 
tion, the  stannous  sulphide  is  decomposed,  with  formation  of  potas- 
sium thiostannate  and  metallic  tin,  whilst  the  potassium  hydroxide 
formed  holds  the  stannous  oxide  in  solution  as  potassium  stannate ; 
but  the  presence  of  suflBcient  quantity  of  a  potassium  sulphide  prevents 
the  formation  of  stannous  oxide.  L.  T.  O'S. 

Properties  and  Atomic  Weight  of  Uranium.  By  C.  Zimmer- 
MANN  {Ber.,  15,  8-i7 — 851). — Ch(*inically  pure  uranium  can  be  pre- 
pared by  heating  in  a  closed  iron  crucible  a  mixture  of  sodium 
(3 — 4  parts),  uranium  tetrachloride  (10  parts),  and  fused  sodium  chlo- 
ride. If  the  crucible  is  bi*ought  to  a  white  heat,  the  metal  is  obtained 
in  compact  masses.  Uranium  is  a  silver- white  metal,  softer  than  steel. 
It  oxidises  slowly  on  exposure  to  the  air,  and  tjikes  fire  and  burns 
when  heated.  In  compact  masses,  it  resists  the  action  of  nitric  acid, 
but  the  finely  divided  metal  dissolves  easily.  Hydrochloric  acid 
readily  attacks  uranium.  Mercury,  silver,  copper,  tin,  platinum,  and 
gold  are  precipitated  from  their  solutions  by  metallic  uranium. 

The  specific  gravity  of  ui-anium  is  18"7,  compared  with  water  at  4°. 
The  atomic  volume  is  12*8.  The  specific  heat  of  the  metal  at  100°  is 
0'02765,  and  its  atomic  heat  is  G'64  (Ur  =  240).  The  vapour-density 
of  the  volatile  compounds  and  the  specific  heat  of  the  metal  confirm 
the  accuracy  of  MendelejefF's  hypothesis,  that  the  atomic  weight  of 
uranium  is  240.  W.  C.  W. 

Action  of  Hydrogen  Sulphide  on  Saline  Solutions  of  Nickel 
and  other  Metals  of  the  same  Group.  By  H.  Baubigny  {Compt. 
rend.,  94,  961 — 963). — The  author  refers  to  the  discordant  statements 
which  have  been  made  as  to  the  action  of  hydrogen  sulphide  on  solu- 
tions of  salts  of  nickel,  cobalt,  iron,  zinc,  &c.  He  asserts  that  under 
certain  conditions,  nickel,  cobalt,  and  zinc  may  be  completely  pre- 
cipitated from  solutions  of  their  chlorides  and  sulphates  by  hydrogen 
sulphide,  and  that  iron  may  also  be  partially  precipitated.  Different 
experimenters,  having  operated  under  diiferent  conditions,  have 
arrived  at  conclusions  which  are  correct  only  for  particular  cases,  and 
the  results  vary  according  to  the  dilution  of  the  liquid ;  the  nature  oc 
the  acid  of  the  salts ;  the  proportions  of  acid  and  base  ;  of  free  acid  and 
water ;  the  degree  of  saturation  with  the  hydrogen  sulphide  ;  the  tem- 
perature ;  and  the  duration  of  the  experiment.  These  observations 
are  illustrated  by  two  comparative  experiments  with  solutions  of  nickel 
acetate  to  which  different  proportions  (60  :  1  and  20  :  1)  of  free  acetic 
acid  had  been  added.  In  24  hours,  nearly  the  whole  of  the  nickel  had 
been  precipitated  in  the  latter  case,  whilst  in  the  former  no  change 
took  place  until  after  the  lapse  of  several  days,  when  the  nickel  beo-an 
to  precipitate  very  slowly,  R.  R. 
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Hydrogen  Nickel  Sulphide.  By  H.  Baubigny  (Compt.  rend.,  94, 
1417). — The  progressive  formation  of  nickel  sulphide  when  sulphuretted 
hydrogen  is  passed  into  a  solution  of  nickel  sulphate  is  shown  to  be  due 
to  the  formation  of  a  hydrosulphide.  The  analysis  is  carried  out  in  a 
flask,  into  the  neck  of  which  are  sealed  two  bulbs  of  equal  capacities, 
and  having  a  file  mark  on  the  neck  of  each.  A  solution  of  normal 
nickel  sulphate  is  introduced  into  the  flask,  which  is  then  saturated 
with  sulphuretted  hydrogen  at  0°,  and  the  flask  sealed  up.  After  the 
mixture  has  attained  the  surrounding  temperature,  the  flask  is 
inclined  and  the  greater  portion  of  the  precipitate  (absolutely  free 
from  sulphur)  is  received  into  one  of  the  bulbs,  together  with 
some  of  the  solution,  whilst  the  clear  solution  is  poured  into  the  other, 
called  the  test-tube,  taking  care  that  it  contains  no  trace  of  the  pre- 
cipitate. The  temperature  of  the  flask  is  then  reduced  to  0°,  and  the 
two  bulbs  broken  off  at  the  file  mark  and  introduced  into  separate  flasks 
containing  fuming  nitric  acid,  which  are  then  sealed  before  the  blow- 

When  the  oxidation  is  complete,  the  sulphuric  acid  (due  to  the  oxi- 
dation of  sulphuretted  hydrogen  and  to  decomposition  of  sulphide  and 
nndecomposed  sulphate)  and  nickel  are  estimated  in  the  contents  of 
each  bulb,  and  from  these  data  the  quantity  of  nndecomposed  sulphate, 
and  the  proportion  of  nickel  to  sulphur  in  the  precipitate,  are 
obtained. 

It  was  found  that  the  quantity  of  free  sulphuretted  hydrogen  in  the 
contents  of  the  test-tube  corresponded  exactly  to  that  required  by  the 
coefficient  of  solubility  of  the  gas  in  water  at  0°,  whilst  that  in  the 
other  bulb  was  in  excess,  and  this  is  due  to  the  formation  of  a  hydrogen 
nickel  sulphide ;  the  proportion  of  hydrosulphide  to  normal  sulphide 
varies,  the  maximum  being  about  14  per  cent. 

On  repeating  the  same  experiments  with  zinc  sulphate,  an  excess  of 
sulphur  was  found  in  the  bulb  containing  the  zinc  sulphide.  The 
author  has  shown  that  nickel  sulphide  acts  on  acid  nickel  sulphate  in 
presence  of  sulphuretted  hydrogen,  whilst  zinc  sulphide  under  similar 
conditions  does  not ;  and  inversely  zinc  sulphate  in  acid  solution  is 
not  precipitated  in  presence  of  sulphuretted  hydrogen  by  the  sulphides 
which  precipitate  nickel.  This  difference  can  be  due  only  to  a  dif- 
ference between  the  combinations  of  nickel  and  zinc  with  sulphuretted 
hydrogen.  L.  T.  O'S. 

Action  of  Ozone  on  Manganous  Salts.  By  Maquennb  (Compt. 
rend.,  94,  795 — 797). — The  precipitation  of  manganous  salts  by  ozone 
is  not  so  simple  a  reaction  as  is  generally  supposed,  for  experiments 
described  in  this  paper  show  that  it  must  be  regarded  as  the  result  of 
a  secondary  action  between  the  untransformed  portion  of  the  salt  and 
the  permanganic  acid  produced  by  immediate  oxidation.  This  result 
is  in  accordance  with  thermochemical  theory.  R.  B,. 

Basic  Manganese  Salts.  By  A.  Gorgeu  (Compt.  rend.,  94,  1425 
— 1427). — On  boiling  a  20 — 25  per  cent,  solution  of  manganese  sul- 
phate with  a  2  or  3  per  cent,  solution  of  soda,  the  white  precipitate 
which  is  first  formed  is  converted  into  a  pink  crystalline  precipitate, 
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which  is  not  decomposed  by  continued  washing  with  water,  remains 
unaltered  when  exposed  to  the  air,  and  does  not  lose  weiglit  when 
heated  at  200°.  It  appears  to  have  the  constitution  3MnO,2S03  + 
3H2O. 

The  basic  nitrate  is  prepared  by  boiling  a  60  per  cent,  solution  of 
crystallised  manganese  nitrate  with  a  concentrated  soda  solution,  filter- 
ing, and  allowing  the  filtrate  to  cryst;illi.se.  It  forms  long  slender 
brilliant  needles,  belonging  to  the  rhombic  system,  which  in  dry  air  in 
the  dark  do  not  decompose,  but  in  moist  air  and  exposed  to  the  light 
assume  a  brown  colour.  They  decompose  at  100°  with  evolution  of 
water  and  nitric  oxide,  and  at  160 — 170°  a  residue  of  MuaOi  is  left. 
Water  decomposes  the  basic  nitrate.  It  has  the  constitution 
2MnO,N205  +  5H2O. 

Manganese  oxijchloride. — By  boiling  a  solution  of  manganese  chloride 
in  excess  with  a  concentrated  soda  solution,  a  gi-anular  precipitate  is 
formed,  which  does  not  oxidise  in  the  air  so  readily  as  manganous 
hydroxide,  and  after  long  boiling  with  water,  retains  considerable 
quantities  of  manganese  chloride.  Different  preparations  did  not  give 
concordant  results,  but  it  appears  to  consist  of  1  equivalent  of  MnCl2, 
with  2  or  3  equivalents  of  MnO.  The  freshly  prepared  basic  compounds 
dissolve  in  hydrochloric  acid  without  evolution  of  chlorine. 

L.  T.  O'S. 

Oxidation  of  Metals  of  the  Platinum  Group.  By  T.  Willm 
{Jour.  Uuss.  Chem.  Sue,  1882,  240— 241).— The  author  finds  that  all 
the  platinum  metals,  with  the  exception  of  platinum  itself,  when  re- 
duced by  the  action  of  hydrogen  on  their  ammonio-chlorides  or  their 
ammonium  compounds,  undergo  oxidation  if  lieated  to  low  redness  in 
a  current  of  air. 

Palladium,  rhodium,  and  iridium  absorb  oxygen  with  comparative 
facility,  and  are  converted  into  the  lower  oxides.  On  heating  pure 
palladium,  prepared  as  above,  in  a  current  of  air,  the  increase  of 
weight  is  ultimately  6"68  per  cent.,  and  then  remains  constant.  In 
this  process  palladium  becomes  converted  into  a  homogeneous  dark 
gi'ey  mass  of  the  lovVer  oxide  PdjO,  that  formula  requiring  G'99  per 
cent,  of  oxygen  (found  6"68).  On  passing  hydrogen  at  the  ordinary 
temperature  over  the  oxide,  it  is  instantly  reduced. 

Metallic  rhodium  under  similar  conditions  absorbs  12'96  per  cent,  of 
oxygen,  and  is  converted  into  the  oxide  RhO,  this  formula  requiring 
13'29  of  oxygen.  According  to  Glaus,  the  oxide  of  rhodium  obtained 
by  Berzelius  and  containing  1807  per  cent,  of  oxygen,  which  amount 
would  correspond  with  the  formula  RhO  +  Rh203,  was  only  a  mixtuie 
of  partially  oxidised  rhodium  with  ruthenium.  A  mixture  of  rhodium 
and  j'uthenium  of  such  kind,  is  according  to  Glaus,  easily  oxidised  in 
the  air,  Avhereas,  according  to  experiments  of  the  same  author,  pure 
metallic  rhodium  undergoes  scarcely  any  change.  Iridium  from  che- 
mically pure  iridium-ammonium  chloride  absorbs  4'55  per  cent,  of 
oxygen.  As  the  formula  Ir20  requires  3"88  per  cent.,  and  the  formula 
IrO  7'47  per  cent,  of  oxygen,  the  compound  in  question  is  most  pro- 
bably a  mixture  of  the  two  oxides  Ir^O  +  IrO,  which  would  require 
5"11  per  cent,  of  ox3'gen. 

The  author  is  continuing  his  experiments.  B.  B. 

VOL.    XLII.  3   z 
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Contributions  to  the  Petrography  of  the  Philippine  and 
Palau  Islands.  By  K.  Oehbeke  (Jahrb.  f.  Mm.,  3,  451—501).— 
Reference  is  made  to  previous  literature.  The  present  paper  is  an 
account  of  the  specimens  gathered  by  Semper.  Microscopic  and 
chemical  examinations  were  made,  and  the  various  methods  used  to 
separate  the  constituent  minerals  for  analysis  are  described,  viz.,  the 
use  of  the  electro-magnet,  of  hydrofluoric  acid,  and  of  Thoulet's 
solution. 

Amphibole-Andesite. — (1.)  From  Limansana  Islands.  Brownish- 
green  transparent  hornblende  and  felspar  (plagioclase)  in  large  crys- 
tals ;  the  two  nearly  equal  in  quantity.  Secondary  are  light-green  to 
colourless  augite  ;  the  ground-mass  consists  of  a  dense  mass  of  augite 
and  felspar  needles,  with  here  and  there  crystallites  and  magnetic 
particles.  A  clear  brown  glass  is  present  in  varying  quantity,  but  not 
abundantly.     Apatite  not  rare.     The  rock  is  finely  porous. 

The  felspar  occurs  in  twins,  single  or  polysynthetic,  similar  to  albite, 
and  also  so  that  two  systems  of  twins  cross  at  90°.  Cleavage  direc- 
tions are  unfortunately  mostly  absent.  No  section  was  observed 
showing  the  depolarising  directions  characteristic  of  sanidine  ;  the 
felspar  is  therefore  asymmetric.  Small  irregularly  bordered  felspars 
showed  many  and  various  enclosures,  arranged  concentrically  or 
irregularly.  The  hornblende  is  always  surrounded  by  magnetite,  and 
is  often  converted  into  it  entirely  without  change  of  form.  The 
absorption  and  cleavage  were  those  of  hornblende,  as  also  the  depo- 
larising angle  c  :  C  ==  20 — 22°.  Twins  as  usual.  The  crystals  showed 
a  zonal  structure,  the  dark  zones  having  a  depolarising  direction 
inclined  14°  to  the  normal  direction  of  the  lighter  zones.  Enclosures 
are  few ;  the  crystals  are  often  broken,  notched,  &c. 

The  analysis  of  the  rock  gave — 

SiOo.       Al.,03.     FeiOj.   FeO.      CaO.     MgO.    'S&fi.     KoO.     HiO, 

64-4"8     19'44     1-80    4-90     7-08     3-72     3-58    3-32     170  =100-02 

The  water  probably  belongs  to  a  green  chlorite-like  substance  contained 
in  cavities  in  the  rock,  and  perhaps  to  the  glass.  The  silica  is  somewhat 
low,  and  the  relation  of  potash  to  soda  high,  pointing  to  a  felspar  rich 
in  potash.  (2.)  From  Magalang,  near  Mt.  Arayat.  In  appearance 
extremely  like  pumice-stone;  colour  pure  white,  with  dark  hornblende 
crystals  :  glassy  plagioclase  and  dark  mica  plates  form  large  enclo- 
sures. Microscopic  magnetite  crystals  are  present.  The  ground-mass 
is  amorphous.  The  plagioclase  is  repeatedly  twinned,  shows  a  zonal 
structure,  and  contains  as  impurities  only  cavities  with  fixed  bubbles. 
The  crystals  easily  break  out  of  the  rock,  and  the  optical  examination 
offered  several  difiiculties.     Boricky's  tests  showed  the  presence  of 
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much  calcium,  sodinm,  and  a  little  potash.  The  felspar  was  isolated 
by  solution  of  potassio- mercuric  iodide  solution,  and  obtained  micro- 
scopically pure;  sp.  g-r.  =  2641 ;  the  analysis  gave  the  following 
i-atios  : — 

Al,  :  Si  =  1  :  41 ;  Na(K)  :  Ca(Mg)  =  1-8:1; 
Rammelsberg  gives  for  andesine — 

All :  Si  =  1  :  3-33  to  1  :  4-4 ;  and  Na  :  Ca  =  1  :  1  to  3 :  1. 

The  sp.  gr.  is  2*641 ,  somewhat  lower  than  that  of  andesine,  as  given 
by  Rammelsberg.  It  is  therefore  an  andesine  approaching  in  compo- 
sition to  an  oligoclase.  The  hornblende  is  of  a  fine  green  colour,  and 
has  no  magnetite  surrounding  it.  The  depolarising  direction  and 
pleochroisui  ai"e  those  of  hornblende  ;  the  crystals  contain  round  or 
irregularly-shaped  inclosures  and  cylindrical  cavities,  with  an  immov- 
able bubble.  The  very  brittle  mica  has  a  large  axial  angle.  The 
ground-mass  is  a  colourless  or  clear  yellow  glass  containing  innume- 
i*able  gas  pores.  The  rock  may  thus  be  described  as  a  hornblende- 
andesine-pumice-stone.     Various  other  localities  are  enumerated. 

Auglte-andesite. — Of  the  constituent  minerals  the  plagioclase  has 
exactly  the  same  appeai-ance  and  properties  as  that  just  described. 
Sanidiue  is  but  seldom  present.  The  augite  is  light  green,  and  gene- 
rally pleochroic,    viz.,   b  >•  a  >  C ;  twin  crystals  are  very  frequent ; 

enclosed  are  felspar,  magnetite,  glass  (generally  without),  ashes, 
vapour-cavities,  olivine,  apatite,  magnetite,  tridymite,  and  haematite. 
(1.)  From  the  Marivele  peninsula.  The  rock  is  comparatively  very  light 
in  colour,  and  often  contains  more  or  less  hornblende.  The  rocks  of 
this  peninsula  are  to  be  divided  into  two  groups — with  and  without 
hornblende.  To  the  latter  belongs  a  rock  from  the  summit  of  the 
Sierra  de  Mariveles  (3450  feet) ;  it  consists  of  a  dense  mass  of  small 
felspar  crystals  and  rather  larger  shapeless  augites  ;  small  octohe- 
drons  of  magnetite  are  present,  also  8ti"ongly  weathered  particles, 
perhaps  of  augite  or  olivine.  A  glass  basis  is  only  occasionally  present. 
The  various  enclosures  of  the  gi-ound-mass  are  also  present  in  the 
plagioclase,  but  only  to  a  very  small  extent  in  the  augite  crystals.  In 
the  plagioclase  the  twin  lamellee  are  not  very  numerous.  The  perfec- 
tion of  external  forms  of  all  the  crystals  has  been  more  or  less 
destroyed  by  the  motion  of  the  solidifying  mass.  The  augite  crystals 
show  marked  pleochroisra.  Both  augite  and  felspar  were  isolated  and 
analysed,  as  well  as  the  rock  itself.  The  i-atio  of  R-^Oa  :  RO  in  the 
strongly  pleochroic  augite  is  1  :  15"5,  the  percentage  of  oxides  being 
FcaOs,  2'85 ;  AljOa,  3'71.  In  the  felspar  the  ratios  were  found 
Al(Fe)  :  Si  =  1  :  3-1  and  Na(K)  :  Ca(Mg)  =1:1-4:  hence  it  is 
labradorite,  as  is  also  shown  by  its  sp.  gr.,  which  is  2"69.  The  loss  on 
ignition  of  the  whole  rock  is  extremely  slight,  thus  showing  that  the 
glassy  constituent  resembles  obsidian. 

The  other  rocks  of  Marivele,  containing  besides  augite  also  horn- 
blende, are  evidently  old  lava  streams  ;  these  two  constituent  minerals 
are  both  present  as  crystals.  A  rock  from  the  south  side  of  the  bay 
contains  also  imbedded  apatite,  and  intensely  pleochroic  hornblende 
crystals ;  the  glass  inclosures  are  very  characteristic,  and  the  small 
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cavities  are  frequently  filled  with  minute  tridjmite  crystals  ;  the  rock 
has  undergone  incipient  decomposition.  A  rock  from  the  north  side 
of  the  bay  has  sufFered  considerable  decomposition,  the  hornblende  is 
entirely  changed ;  the  felspar  contains  very  numerous  enclosures,  and 
is  accompanied  by  calcite  and  zeolites  ;  globular  masses  of  chalcedony 
are  present,  and  the  rock  contains  364  per  cent,  water. 

(2.)  From  "Vulcan  Taal."  This  smoking  volcano,  600  feet  high, 
forms  an  island  in  the  deep  sea  of  Laguna  de  Bombon.  The  north 
west  is  formed  of  an  extinct  conical  volcano,  Binintiang  Grande. 
Numerous  specimens  were  examined,  mostly  distinct  augite-ande- 
sites,  but  many  verging  towards  a  basalt.  They  vary  from  very  fine 
to  coarse  in  structure,  are  often  slag-like,  and  the  cavities  contain 
haematite,  gypsum,  and  a  mineral  resembling  breislakite.  The  prin- 
cipal mass  of  the  crater  is  composed  of  a  dense  black  rock,  containing 
plagioclase,  but  little  augite,  glass,  and  magnetite.  The  plagioclase  is 
labradorite.  The  ground-mass  shows  a  fluidal  structure.  The  quan- 
tity of  magnetite  is  often  very  great.  Some  specimens  are  coloured 
red,  with  ferric  oxide  ;  in  others  the  glassy  constituent  greatly  pre- 
dominates, and  then  contains  inclosures  of  the  above  minerals;  a  few 
specimens  contain  olivine.  AH  these  rocks  contain  about  56 — 58  per 
cent,  silica,  and  lose  on  ignition  about  05  per  cent.,  showing  the 
glass  to  be  an  obsidian.  The  felspar  from  the  I'ock  of  Binintiang  was 
isolated  and  analysed;  its  sp.  gr.  (=  269 — 2*683),  and  composition 
AJ  (¥e)  :  Si  =  1-3  and  Na(K)  :  Ca(Mg)  =  1:1-4,  both  show  it  to  be 
a  labradorite. 

(3.)  From  Mount  Binay  and  the  Mountains  of  South  Batangas. 
The  ground-mass  is  grey,  and  contains  large  crystals  of  plagioclase 
and  augite  ;  the  rock  is  somewhat  laminated,  and  is  greatly  weathered ; 
it  shows  a  fluidal  structure. 

(4.)  From  Albay  Volcano.  The  lava  of  1853  has  been  described  as 
being  a  dolerite. 

(5.)  From  Mount  Arayat,  in  the  plain  of  Pampagna.  The  rock 
from  the  north  summit  contains  many  enclosed  plecchroic  augite 
crystals,  some  felspar,  and  much  olivine,  in  a  very  fresh  condition. 
The  rocks  of  the  southern  summit  contain  decomposed  olivine. 

(6.)  From  the  Island,  Mapua.  One  specimen  closely  resembles  the 
preceding ;  it  contains  also  a  yellowish-brown  to  greenish-yellow 
fibrous  substance,  penetrating  the  plagioclase  and  augite  crystals. 
Other  specimens  resembled  those  from  Mariveles,  which  contain  no 
hornblende  and  a  large  amount  of  glassy  substance. 

(7.)  From  Mount  Pasian,  Agusan.  This  deep-black  rock  contains 
imbedded  felspar  crystals  up  to  3  mm.  ;  the  glass  shows  in  a  remark- 
able degree  a  globular  devitrification. 

(8.)  From  Brook  Dugang,  tributary  of  the  Rio  Batuan.  The  glass 
shows  signs  of  change,  and  the  felspar  crystals  are  also  much  altered, 
with  formation  of  a  chlorite-like  substance. 

(9.)  From  Shore  of  the  Tipon,  near  Gosii.  The  stone  is  somewhat 
coarse  in  texture ;  it  shows  a  fluidal  structure.  Many  of  the  felspar 
crystals  show  no  twin  structure  ;  the  cleavage  was  not  sufiiciently 
distinct  to  allow  of  a  correct  determination. 
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(10.)  From  Cerro  Negro,  south-west  corner  of  Mindanas.  Closely 
resembles  the  preceding. 

(11.)  From  the  Island  of  Limansaua.  The  rock  resembles  the  glassy 
ones  from  Mapua. 

The  rocks  of  Java,  Sumatra,  and  Celebes  show  a  remarkable  resem- 
blance to  the  above,  and  in  all  their  variations.  The  author  is  of 
the  same  opinion  as  v.  Drasche,  that  the  products  of  eruption  of  the 
East  Indian  Islands  and  of  the  Philippines  are  the  same,  and  all  the 
volcanoes  of  these  islands  belong  to  the  same  system.  Perhaps  the 
augitO'  and  amphibole-andesites  of  Japan  have  the  same  origin. 

Felspar-basalts. — The  felspar  occurs  almost  exclusively  in  small 
lens-shaped  crystals,  with  but  few  twin  lamelire ;  they  show  a  fluidal 
arrangement.  Large  imbedded  crystals  fail ;  only  their  fragments  are 
present.  The  augite  occurs  similarly.  Olivine  is  present  as  large 
inclosures  in  large  quantity ;  it  occurs  both  fresh  and  more  or  less 
decomposed.  The  binding  material  is  a  brown  glass.  A  green  ser- 
pentine-like substance  is  probably  an  alteration-product  of  olivine. 
Magnetite  is  preseilt  in  dcTise  aggregates.  The  basalts  of  Isabela  and 
the  Island  Lampinigan  resemble  each  other.  In  appearance  they  are 
either  greyish-blae,  fine  grained  with  a  conchoidai  fracture,  or  else 
blue-black,  dense  and  with  a  splintery  fracture.  The  rocks  of  the 
Palau  Islands  are,  according  to  Wichmann's  account,  augite-andesites, 
but  the  specimens  from  the  south  coast  near  Rallap,  examined  by  the 
author,  are  felspar-basalts.  In  appearance  they  vary  much,  being 
very  dense  and  fine,  or  containing  many  and  large  imbedded  crystals, 
or  having  a  decided  mandelstein  structure.  The  plagioclase  is  often 
much  decomposed,  the  augite  quite  fresh,  and  the  olivine  both  fresh 
and  completely  converted  into  serpentine ;  magnetite  is  very  abundant. 
Occupying  the  cavities  in  the  mandelstein  are  globular  radiating 
masses  of  zeolite  ;  pure  specimens  of  this  could  not  be  obtained,  but 
analysis  showed  that  it  greatly  resembles  thomsonite  ;  analcime  in 
crystals ;  calcite  in  crystals  or  tine  veins  ;  chalcedony,  and  a  substance 
like  delessite. 

A  rock  from  Cabayan,  of  the  district  Benqnet,  is  a  quartz-porphyrite. 
The  imbedded  felspar  crystals,  orthoclase,  are  mostly  converted  into 
kaolin ;  the  ground-mass  is  extremely  dense.  A  specimen  fx'om  the 
Rio  Agno,  near  Cabayan,  is  a  quartz-diorite  ;  both  this  and  the  pre- 
ceding rocks  contain  compound  growths  of  quartz  and  felspar. 
Pebbles  from  the  Rio  Maputi  were  found  to  resemble  a  coarse-grained 
gabbro,  and  a  dense  black  slate.  Pebbles  from  the  Brook  Dicamuni 
consist  of  plagioclase,  augite  minerals,  and  magnetite ;  they  are  pro- 
bably norite.  From  the  Brook  Dicavon  is  a  sample  of  olivine-rock. 
Specimens  from  Benquet  and  Ilocos  Norte  proved  to  be  typical 
chloritic  slates ;  they  contained  imbedded  magnetite  and  hornblende 
crystals,  and  apparently  also  epidote.  The  so-called  chalk  of  Bal-ou 
consists  of  radial  arragonite.  H.  B. 

Existence  of  Lithium  and  Boric  Acid  in  notable 
quantities  in  the  Dead  Sea.  By  Dieulafait  (Compt.  rend.,  94, 
1352 — 1354;  corap.  this  Journal,  38,  17,  and  40,  1019). — A  further 
examination  of  numerous  specimens  of  waters  from  the  Mediterranean 
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Sea,  Red  Sea,  Snez  Canal,  Chinese  Sea,  and  the  Indian  and  Atlantic 
Oceans,  shows  the  widespread  existence  of  lithium  and  boric  acid  in 
all  these  seas.  This  fact  leads  the  author  to  the  following  hypothesis 
as  to  the  origin  of  saline  deposits  in  different  soils  : — "  If  a  mineral 
water  contains  magnesium  chloride,  and  at  the  same  time  lithium  and 
horic  acid  in  such  quantities  as  to  he  readily  detected  in  a,  few  drops  of  the 
water,  the  water  in  all  probahility  consists  of  a  sea-water  concentrated  hy 
evaporation  ;  and  in  like  manner  when  lithium  and  boric  acid  do  not  exist 
simultaneously  in  the  water  in  appreciable  quantities,  it  is  absolutely 
certain  that  it  is  not  the  result,  at  least  directly,  of  the  evaporation  of 
sea-water." 

The  water  of  the  Dead  Sea  contains  lithium  in  such  quantities  that 
its  presence  can  readily  be  detected  by  means  of  the  spectroscope  in 
less  than  yoVsr  C-^-  5  1  ^'^'  ^^  ^^^  water  also  contains  sufficient  boric 
acid  to  show  its  presence  when  examined  spectroscopically. 

From  the  above  hypothesis,  it  would  seem  certain  that  the  waters  of 
the  Dead  Sea  are  the  residue  of  an  inland  sea,  analogous  to  that  of  the 
Caspian  Sea,  or  more  particularly  to  that  of  the  Karabagahz,  and 
has  been  separated  from  the  ocean  at  some  former  time. 

L.  T.  O'S. 


Organic    Chemistry. 


Preparation  of  Propylene.  By  F.  Beilstbin  and  E.  Wiegand 
(Ijer.,15, 1498 — 1409). — The  authors  recommend  the  following  method 
of  preparation  of  propylene,  as  giving  better  results  than  that  of  Le 
Bel  and  Greene  (Amer.  Chem.  J.,  2,  23),  or  that  of  heating  propyl 
alcohol  with  sulphuric  acid.  Phosphoric  anhydride  (.3  parts)  is  intro- 
duced into  a  capacious  flask  attached  to  an  upright  condenser,  and 
propyl  alcohol  (4  parts)  is  allowed  to  drop  from  a  separating  funnel 
upon  the  mass.  The  flask  is  kept  cool  and  repeatedly  shaken,  to 
j^revent  agglomeration  of  the  anhydride.  When  some  quantity  of 
alcohol  has  been  introduced,  the  remainder  may  be  more  quickly 
added,  and  the  whole  is  lastly  boiled  until  no  more  propylene  is 
evolved.  The  gas  is  suitably  purified,  being  allowed  to  pass,  first, 
through  a  well  cooled  empty  flask,  whereby  undecomposed  alcohol  is 
retained.  The  phosphoric  anhydride  decomposes  the  alcohol  in  the 
molecular  ratio  3  :  4.  The  reaction  proceeds  smoothly  and  without 
blackening,  and  is  to  be  recommended  also  for  the  preparation  of  the 
higher  homologues  of  propylene.  C.  F.  C. 

Propylene  Bromide,  By  F.  Beilstein  and  E.  Wiegand  (Be)\,  15, 
1496 — 1498). — The  authors  have  investigated  the  debromination  of  the 
isomeric  propylene  bromides  by  means  of  silver  oxide.  In  the  case 
of  the  unsymmetrical  bromide,  the  chief  product  was  propaldehyde, 
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no  glycol  being  formed,  and  the  course  of  the  reaction  would  appear 
to  be  the  formation  of  a  monobromopropylene,  and  the  conversion  of 
this  into  the  aldehyde,  by  simple  exchange  of  Br  for  OH. 

The  normal  bromide,  on  the  other  hand,  exchanged  both  Br  atoms 
for  OH,  the  glycol  OH.CH^CHj.CHa.OH  being  the  chief  product  of 
the  reaction.  A  small  quantity  of  acraldehyde  appeared  to  be  formed 
simultaneously,  probably  according  to  the  equation :  CsHjBrj  + 
iiAgoO  =  C3H4O  4-  2AgBr  +  Ag,  +  HjO.  The  reaction  with  silver 
oxide  is  shown,  by  these  researches,  to  be  capable  of  useful  application 
to  the  diagnosis  of  bromides  of  this  series.  C.  F.  C 

Action  of  Chlorine  Dioxide  on  Hexylene.  By  J.  Domac 
(Anvaleri.,  213,  124 — 132). — The  mixture  of  gases  obtained  by  the 
action  of  potassium  chlorate,  oxalic  acid,  and  dilute  sulphuric  acid, 
was  passed  into  hexylene  prepared  from  raaunitol.  The  hexylene 
becomes  yellow,  but  on  exposure  to  the  sunlight  becomes  colourless  ; 
the  gases  were  passed  into  the  hexylene  until  it  remained  yellow 
after  exposure  to  sunlight.  The  product,  on  extraction  with  water, 
gave  up  to  the  water  a  small  quantity  of  a  mixture  of  acetic  and 
butyric  acids,  leaving  an  oily  liquid,  which  formed  the  chief  product 
of  the  reaction.  From  the  oil  a  compound  was  obtained  which,  on 
reduction,  yielded  secondary  hexyl  alcohol.  It  has  not  been  found 
possible  to  determine  the  exact  nature  of  this  oil.  P.  P.  B. 

Action  of  Hypochlorous  Acid  on  Chlorallyl  Chloride.  By 
L.  Henry  (Compt.  rend.,  94,  1428 — 14:30). — Hypochlorous  acid  acta 
on  o-chlorallyl  chloride,  CHjCl.CCl  !  CH2  (b.  p.  94—96°),  less  ener- 
getically than  on  allyl  chloride,  yielding  : 

(1.)  bichloracetone,  CHjCl.CO.CH.CI,  m.  p.  42—43°,  b.  p.  171— 
172°. 

(2.)  Allene  tetrachloride,  CH^Cl.CClo.CHjCl,  b.  p.  164—165°,  a 
dei'ivative  of  the  hydrocarbon,  CH2  '.  C  I  CHo,  an  isomeride  of  allylene, 
which  the  author  has  already  proposed  to  name  allene.  It  is  insoluble 
in  water,  and  is  freed  from  traces  of  dichloi-acetone  by  shaking  with 
sulphuric  acid.  It  is  probable  that  the  reaction  takes  place  in  two 
stages.  Firstly,  the  elements  of  hypochlorous  acid  enter  the  molecule 
of  chlorallyl  chloride,  thus :  — 

CHoCl.CCi:  CH2  +  HOCl  =  CH,C1.CC1(0H).CH2C1. 

But  a  body  of  this  constitution  is  necessarily  very  unstable,  and  it 
splits  up  at  once  into  dichloracetone  and  hydrochloric  acid : 

CH2Cl.CCl(0H).CHoCl  =  (CH,C1),C0  -i-  HCl. 

Secondly,  the  hydrochloric  acid  thus  formed  acting  on  a  molecule  of 
hypochlorous  acid,  liberates  chlorine,  which  unites  with  a  molecule  of 
chlorallyl  chloride,  giving  rise  to  allene  tetrachloride — 

CH^Cl.CCl :  CH2  +  CU  =  CHaCl.CCl^.CHoCl. 

From  these  facts  is  seen  the  influence  of  chlorine  in  a  system  having 
double  linking  in  modifying  the  nature  of  the  addition-products.     By 
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the  above  method  it  is  possible  to  obtain  50  per  cent,  of  tbe  chlorallyl 
chloride  as  dichloracetone,  whereas  Grimaux  and  Adam's  method 
(Bull.  Soc.  Ghim.,  36,  20)  yields  only  15  per  cent,  of  the  dichlor- 
hydrin  employed.  L.  T.  O'S. 

Diagnosis  of  Tertiary  Alcohols.  By  C.  Hell  and  F.  v.  Urech 
(Ber.,  15,  1'24<9 — 1251). — The  authors  have  studied  the  action  of 
bromine  in  pi-esence  of  carbon  bisulphide  on  various  classes  of  organic 
compounds ;  in  the  case  of  the  carboxyl  acids  it  is  supposed  that 
bromine  acts  on  the  carboxyl  group  with  formation  of  an  acid  bromide 
or  anhydride,  setting  oxygen  free,  which  is  used  up  for  the  oxidation 
of  the  carbon  bisulphide  into  acids  of  sulphur ;  but  the  primary  and 
secondary  alcohols  give  aldehydes  and  ketones  without  liberation  of 
oxygen  and  formation  of  sulphuric  acid.  It  seemed  interesting  to 
study  this  reaction  with  tertiary  alcohols,  in  which  two  reactions  are 
possible:  either  a  ketone  may  be  formed,  thus:  MesCOH  +  Bro  = 
MeCOMe  +  MeBr  +  HBr ;  or  an  alcoholic  bromide  thus  : 

McsC.OH  +  Bra  =  Me^CBr  +  HBr  +  0. 

Experiment  showed  that  in  the  case  of  trimethyl-  and  dimethylethyl- 
carbinol  the  reaction  is  for  the  most  part  in  accordance  with  the  second 
equation,  the  liberated  oxygen  oxidising  the  carbon  bisulphide.  By 
this  reaction,  the  tertiary  may  be  distinguished  in  a  most  marked  way 
from  the  primary  and  secondary  alcohols.  V.  H.  V. 

Researches   on   Tarchonanthus    Camphoratus.    By  F.  Can- 

ZONEKI  and  G.  Spica  {Gazzetta,  lb82,  227 — 231). — This  plant,  belong- 
ing to  the  Composite  order,  sub-order -4 «fem"cZecp,  is  indigenous  at  the 
Cape  of  Good  Hope.  On  exhausting  its  dried  leaves  with  warm 
alcohol  in  a  percolator,  and  leaving  the  alcohol  to  cool,  a  greenish- 
white  gelatinous  substance  is  deposited,  which  may  be  purified  by 
washing  it  on  a  filter  with  alcohol  as  long  as  the  filtrate  exhibits  a 
green  colour,  then  drying  it  in  the  air,  twice  crystallising  it  from 
alcohol,  washing  the  waxy  substance  thus  obtained  with  ether,  and 
finally  crystallising  it  from  alcohol. 

The  substance  thus  purified  crystallises  in  white  light  scales,  having 
a  silvery  lustre,  melting  at  82°,  solidifying  at  a  slightly  lower  tem- 
perature, and  afterwards  melting  at  72°.  It  is  tasteless,  burns  with  a 
bright  flame,  leaving  no  residue,  and  emitting  the  characteristic  odour 
of  burnt  wax.  It  is  insoluble  in  water,  slightly  soluble  in  cold,  freely 
in  hut  alcohol ;  not  attacked  by  strong  sulphuric  or  hydrochloric  acid 
or  by  strong  potash-ley,  and  not  sensibly  altered  by  fusion  with 
potash.  Its  analysis  gave,  as  a  mean  result,  83'66  per  cent,  carbon 
and  14"44  hydrogen,  and  the  chloride  obtained  by  treating  it  with 
phosphorus  pentachloride  gave  80"77  per  cent.  C,  11'12  H  and 
4"17  CI.  These  results,  together  with  the  resistance  of  the  substance 
to  the  action  of  melting  potash,  lead  to  the  idea  that  it  might  be  a 
higher  homologue  of  myricyl  alcohol,  C32H660,  which  is  also  un- 
attacked  by  potash;  if  so  it  must  contain  50  or  more  atoms  of 
carbon,  and  might  be  represented  by  either  of  the  formulae,  CooHioaO, 
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CjiHioiO,   CsoHineO.      The  corresponding  chloride  melts  at   67 — 68°  ; 
tnyricyl  chloride  at  G^'o". 

It  is  not  yet  decided  whether  this  alcohol,  which  the  authors  pro- 
pose to  call  tarconyl  alcohol,  exists  in  the  leaves  in  the  free  state 
or  is  produced  by  the  action  of  the  alcohol  used  in  its  preparation  on 
a  wax  contained  in  the  leaves.  The  solution  from  which  the  alcohol 
has  been  separated  yields  on  evaporation  a  heavy,  dark- coloured, 
pungent  oil,  consisting  for  the  most  part  of  an  ether  of  an  aromatic 
acid  not  yet  examined.  H.  W. 

Oxidation  of  Cane-sugar.  By  C.  Heter  (Arch.  Phami.  [8],  20, 
336 — 350,  and  4;i0 — 450). — O.ndation  by  Chromic  Acid. — None  of  the 
notices  on  the  oxidtatiou  of  sugar  by  chromic  acid  give  any  qnantita- 
tive  data,  merely  stating  that  formic  acid  and  carbonic  anhydride  are 
produced.  The  author  has  therefore  investigated  the  subject  quanti- 
tatively, and  finds  that  besides  formic  acid  and  carbonic  anhydride, 
oxalic  acid  is  also  formed.  In  an  exact  determination,  the  precipitated 
chromic  oxide  interferes,  so  that  the  solutions  were  always  acidified 
with  sulphuric  acid.  The  action  commences  at  ordinary  tempera- 
ture, but  is  hastened  by  the  application  of  heat ;  and  the  rapidity 
of  oxidation  increases  with  the  concentration  of  the  solutions  and 
amount  of  chromic  acid  employed.  All  experiments  were  therefore 
made  with  the  same  quantities  of  materials,  in  the  same  quantity  of 
solution,  and  at  like  temperatures.  The  point  to  determine  was  whether 
all  the  three  substances  were  produced  at  the  same  time  or  one  after 
the  other,  the  production  of  formic  acid  requiring  8  equiv.  chromic 
acid,  oxalic  acid  12  equiv.,  and  carbonic  anhydride  16  equiv.  The 
strength  of  the  solutions  was  1  equiv.  of  each  in  lUUO  c.c.  of  water, 
and  of  the  acid  solution  8  c.c,  12  c.c,  and  16  c.c,  were  used  respec- 
tively. It  was  found  that  8  equiv.  were  insufficient  to  completely 
oxidise  1  equiv.  sugar,  and  that  all  three  products  were  formed,  the 
reaction  being  2CUo  +  2CH2O2  +  2C,H,04 ;  with  12  equiv.  acid  (180) 
the  reaction  is,  4CO2  +  4CH..O2  +  2C2H2O1  +  SH.O  ;  in  this  case  the 
completion  of  the  reaction  was  aided  by  warming,  but  in  a  similar 
case,  with  the  exception  of  the  final  heating,  the  reaction  occurred 
thus:  2C12H22OU  +  22Cr03  =  4CO2  +  10CH,O2  +  5C2H2O4  +  llCrzO, 
+  7H2O.  In  the  third  experiment  the  mixture  (containing  16  c.c. 
sol.  acid)  was  heated  to  12U°,  with  a  considerable  quantity  of  sulphuric 
acid ;  the  chromic  acid  was  completely  reduced,  having  oxidised  the 
sugar  wholly  to  carbonic  anhydride. 

Oxidation  of  Potassium  Permanganate. — The  earliest  notice  on  the 
oxidation  of  sugar  by  permanganate  was  made  by  Liebig  and  Pelouze, 
who  found  that  oxalic  acid  and  nothing  further  was  produced,  unless 
an  excess  of  the  oxidising  agent  was  employed,  and  then  the  oxalates 
were  converted  into  carbonates.  Maumene  afterwards  thought  that 
two  new  acids,  hexepic,  CeHiaOg,  and  trigenic,  CaHgOs,  were  formed. 
Heyer  has  repeated  the  experiments,  employing  a  solution  of  sugar 
containing  1  equiv.  in  2000  c.c.  One  equiv.  sugar  with  4KMn04 
does  not  react  completely  in  the  cold,  but  if  12KMn04  is  employed, 
and  the  mixture  warmed,  carbonic  anhydride  is  produced,  which 
forms  the    acid    potassium    salt,    but    no  oxalic  acid    is   produced. 
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Experiments  with  6  and  8  equiv.  permanganate  yielded  similar  results, 
only  the  amount  of  carbonic  anhydride  produced  was  greater ;  when 
more  than  8  equiv.  were  employed  no  reduction  of  the  permanganate 
ensued.  When  4  equiv.  permanganate  were  allowed  to  remain  in 
contact  with  the  sugar  for  a  long  time  at  the  ordinary  temperature, 
oxalic  and  formic  acids  were  produced  in  addition  to  carbonic 
anhydride,  but  it  was  only  when  12  equiv.  reacted  that  complete  oxi- 
dation occurred;  no  other  acids,  as  tartaric,  could  at  anytime  be 
detected.  The  reaction  therefore  which  occurs  at  a  high  temperature, 
is  CuHj^Oi,  +  12KMnO,  =  6KHCO3  +  6KHCO0  +  12Mn02  +  5HoO. 

The  aid  of  heat  may  be  dispensed  with,  if  the  solutions  are  con- 
centrated, the  reaction  occurring  unassisted.  The  action  of  perman- 
ganate is  therefore  as  follows : — In  dilute  solutions  at  the  ordinary 
temperature,  formic  acid,  much  oxalic  and  little  carbonic  anhydride  ; 
on  the  other  hand,  when  the  solution  is  warm  and  large  quantities  of 
permanganate  in  concentrated  solutions  are  used,  only  formic  acid  and 
carbonic  anhydride  are  formed ;  the  higher  the  temperature  and  the 
greater  the  quantity  and  concentration  of  the  solution,  the  greater  the 
amount  of  carbonic  anhydride  produced.  Maumene's  experiments  were 
repeated,  and  the  solution  after  filtration  was,  as  Maumene  stated,  no 
longer  sweet,  and  was  dextrorotatory,  but  this  was  due  to  the  pre- 
sence of  potash  salts,  but  inverted  sugar  was  found  also  to  be  present. 
Oxalic  acid  is  formed  in  the  process,  and  this  Maumene  overlooked,  or 
rather  he  considered  the  calcium  oxalate  to  be  a  hexepate,  and  the 
lead  hexepate  is  really  a  mixture  of  the  oxalate  and  carbonate.  As 
regards  the  supposed  trigenic  acid,  the  author  thinks  that  it  must 
have  been  a  mixture  of  free  acetic  and  formic  acids  with  salts  of 
potash,  which  was  obtained  by  one  of  the  processes  of  separation. 
Langbien's  experiments  were  also  repeated,  and  the  influence  of  the 
presence  of  free  sulphuric  acid  on  the  reaction  was  observed.  When  a 
sufficiency  of  acid  is  present,  manganous  salts,  and  not,  as  in  the 
other  experiments,  manganese  peroxides,  were  formed.  Employing 
o  equiv.  sugar  and  24  equiv.  permanganate,  3  equiv.  carbonic  anhy- 
dride were  evolved,  and  formic  acid  remained  in  solution,  oxalic  acid 
being  absent ;  but  the  whole  of  the  sugar  was  not  reduced,  there  being 
an  insufficiency  of  permanganate.  In  a  second  experiment  5  equiv. 
sugar  and  48  equiv.  permanganate  (=  Ci2H220n  +O24)  were  heated  at 
120°  for  2 — 3  hours  ;  this  caused  complete  oxidation,  and  formation 
of  12  equiv.  CO2.  From  these  experiments  we  may  conclude  that  the 
action  of  permanganate  is  similar  to  that  of  chromic  acid;  that  the  oxalic 
acid  is  formed  only  when  the  solution  of  permanganate  is  dilute  and 
cool ;  that  the  action  of  permanganate  is  intensified  by  the  presence  of 
sulphuric  acid,  carbonic  anhydride  and  formic  acid  being  produced,  but 
the  latter  is  completely  oxidised  at  higher  temperatures  and  with  a 
greater  quantity  of  the  oxidising  agent.  E.  W.  P. 

Ethereal  Nitrates  from  Milk-sugar.  By  Gf.  G^  (Jour.  Buss. 
Chem.  Soc,  1882,  253 — 260). — The  products  of  the  action  of  a  mixture 
of  nitric  and  sulphuric  acids  on  lactose  have  been  only  superficially 
described  by  Reinchl  and  Yohl,  and  their  statements  contradict  each 
other.    In  order  to  obtain  the  nitrates  from  lactose,  the  author  proceeds 
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as  follows.  One  part  of  milk-sngar  is  added  in  small  portions,  to  five 
j)art8  by  weight  of  ice-cold  fuming'  nitric  acid  (sp.  gr.  1"5)  and  then 
two  volumes  of  strong  and  cold  sulphuric  acid  are  added.  The  pro- 
duct of  the  reaction  separates  after  some  time  and  floats  on  the  sur- 
face of  the  liquid,  as  a  yellow,  soft,  waxy  mass  which  soon  becomes 
bard.  It  is  then  repeatedly  ground  in  a  mortar  with  the  mixture  of 
the  acids,  left  in  contact  with  them  for  some  time,  and  finally  washed 
well  with  water.  The  white  amorphous  powder  obtained  in  this  way 
is  soluble  in  alcohol  and  ether,  but  insoluble  in  water,  and  consists  of 
a  mixture  of  two  compounds.  In  order  to  separate  them,  the  mass  is 
placed  on  a  filter  and  washed  with  cold  alcohol  of  80  per  cent.,  until 
the  filtrate  becomes  colourless.  The  compound  remaining  on  the  filter 
is  the  lactose  penta-nifrate,  CnHn{N02)sO,i. — It  is  obtained  after 
repeated  recrystallisations  from  hot  alcohol,  in  the  form  of  semitrans- 
parent  colourless  scales  which  are  easily  reduced  to  a  white  powder. 
It  is  insoluble  in  water,  but  soluble  in  alcohol  and  ether.  One  part  of 
the  compound  dissolves  in  6'938  parts  of  boiling  alcohol  and  63'45 
parts  of  alcohol  of  16°.  Its  sp.  gr.  at  0°  is  1"G84,  its  m.  p.  =  139"2°. 
It  begins  to  decompose  slightly  at  84° ;  at  1 35 — 140°  it  gives  off  yellow 
fumes  and  effervesces  :  and  at  156°  total  decomposition  with  slight 
explosion  takes  place,  and  a  brown  mass  is  left  behind.  The  air-dried 
substance  does  not  suffer  any  loss  of  weight  if  heated  at  75°,  and,  con- 
trary to  Vohl's  statement,  does  not  contain  any  water  of  crystallisation. 
It  explodes  when  struck  with  a  hammer  on  an  anvil.  Lactose  tri- 
nitrate, Ci2H,9(NOo)30,i,  is  found  in  the  yellow  alcoholic  filtrate  from  the 
penta-nitrate  and  forms,  after  the  evaporation  of  the  alcohol,  a  yellow 
mass  of  the  consistency  of  bees-wax,  which  becomes  hard  and  brittle  at 
temperatures  below  0°.  On  drying  it  for  a  long  time  over  sulphuric 
acid  in  a  vacuum,  the  compound  loses  5  per  cent,  of  water,  becomes 
hard  and  is  easily  reduced  to  powder.  In  order  to  get  rid  of  the  last 
trace  of  acid,  the  compound  is  dissolved  in  alcohol,  the  solution  poui-ed 
into  water,  and  this  process  repeated  several  times.  It  is  only  very 
slightly  soluble  in  water,  but  very  easily  in  alcohol  and  ether,  either 
hot  or  cold,  and  the  yellow  solutions  have  a  bitter  taste.  The  com- 
pound cannot  be  obtained  in  crystals.  Its  sp.  gr.  at  0°  is  1"479,  its 
m.  p.  36*86° ;  it  is  slightly  decomposed  at  90°,  effervesces  at  97°,  gives 
off  red-brown  fumes  at  107°,  and  decomposes  totally  at  110°  with 
slight  explosion. 

If  brought  into  contact  with  fresh  quantities  of  sulphuric  and  nitric 
acids,  it  is  converted  into  compounds  containing  a  large  number  of 
the  NOo-gi'oups.  On  exposing  the  ethereal  solution  of  the  products 
of  reaction  to  a  temperature  of  —  25°,  lactose  tetra-nitrate, 
Ci2Hi8(N02)40ii,  separates  out.  It  is  a  yellow  powder  containing 
no  water  (m.  p.  80 — 81°)  ;  it  begins  to  decompose  at  90°,  and  is 
totally  destroyed  at  165°.  B.  B. 

Glycogen.  By  E.  Kulz  (Ber.,  15, 1300— 1301).— In  the  course  of 
some  experiments  on  the  elementary  composition  and  specific  rotatory 
power  of  glycogen  from  various  sources,  the  author  has  found  that 
glycogen,  prepared  according  to  Briicke's  method,  after  being  redis- 
solved  in  water,  is  veiy  imperfectly  precipitated  even  on  the  addition 
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of  large  quantities  of  alcohol.  A  series  of  experiments  showed  that 
the  degree  of  precipitation  by  alcohol  is  dependent  on  the  degree  of 
ash  imparity  of  the  preparation ;  the  more  impure  the  sample,  the 
more  complete  is  the  precipitation.  In  the  case  of  solutions  in  which 
no  precipitation  occurs,  the  addition  of  traces  of  sodium  chloride 
renders  it  complete.  V.  H.  V. 

Carbohydrate  in  Fucus  Amylaceus  (continuation,  vide  p.  939). 
By  H.  G.  Greenish  {Arch.  Fharm.  [3],  20,  321— 335).— The  residue  of 
the  drug  when  treated  with  dilute  hydrochloric  acid,  yields  a  solution 
from  which  an  albumin-like  precipitate  is  thrown  down  by  alcohol. 
This  precipitate  obstinately  retains  mineral  matters  to  the  amount  of 
5-4  per  cent.  This  substance  (CgHioOs)  is  not  identical  with  Reichardt's 
pararabin,  and  has  been  provisionally  called  paramylan.  Paramylan 
is  white,  swelling  in  water  to  a  transparent  jelly,  slightly  soluble 
in  water,  from  which  it  can  be  precipitated  by  basic  lead  acetate. 
Neutral  lead  acetate,  copper  sulphate,  potash,  hydrochloric  acid,  and 
lime  water,  do  not  affect  its  solutions.  Fehling's  solution  is  preci- 
pitated in  blue  flocks,  but  is  not  reduced.  When  paramylan  is  treated 
with  sulphuric  acid,  it  is  converted  into  a  sngar,  whose  specific 
rotatory  power  is  [ajo  =  -f-  61'8°  (and  64"1°  by  a  second  experiment). 
The  dried  sugar  is  yellow  and  very  hygroscopic,  soluble  in  water ;  it 
is  precipitated  by  ammoniacal  lead  acetate,  becoming  red  on  boiling, 
and  is  fermentable.  When  further  dried  and  dissolved  in  water,  its 
rotatory  power  was  diminished  to  [a]©  =  +  47°  ;  this  index,  which 
was  less  than  that  found  in  the  first  experiment,  agrees  closely  with 
that  for  grape-sugar;  the  difference  between  the  two  experimental 
results  is  not  explained.  The  reasons  for  considering  this  paramylan 
to  be  different  from  Reichardt's  pararabin,  are  th;it  pararabin  is  not 
directly  convertible  into  sugar  by  boiling  with  acids,  and  when  con- 
verted into  metarabin  and  boiled  with  acid,  it  yields  arabin.  The 
residue  above  referred  to  was  treated  also  with  dilute  and  strong  soda 
solution,  and  with  potassium  chlorate  and  nitric  acid  ;  the  methods 
are  fully  detailed,  as  also  the  results;  by  the  first  solution  metarabin 
was  obtained,  by  the  second  a  substance  apparently  identical  with 
Thomsen's  wood-gum,  and  by  the  last  ordinary  cellulose.  Summing 
up  the  results  of  the  whole  paper,  we  find  that  the  gelatinous  sub- 
stance in  Fucus  amylaceus  is  not  identical  with  lichenin,  as  it  is  inso- 
luble in  ammoniacal  copper  solution,  is  not  easily  precipitated  by 
alcohol,  and  is  convertible  by  acids  into  sugar.  It  therefore  appears 
to  be  identical  with  Payen's  gelose.  But  the  gelose  is  not  pararabin, 
as  the  methods  of  separation  and  easy  conversion  into  sugar  indicate. 
No  mannitol  is  found  in  the  commerciafl  article,  but  as  the  drug  is 
moistened  with  water  during  its  preparation,  mannitol  must  be  looked 
for  in  the  fresh  material.  Extraction  with  dilute  hydrochloric  acid 
removes  a  saccharitiable  carbohydrate,  which  produces  grape-sugar, 
and  is  not  pararabin.  The  cellulose  present  corresponds  with  that  of 
the  phanerogams. 

Complete  analysis  o^  Fucus  amyl : — Moisture,  15'07  ;  ash,  10'24  ; 
soluble  in  cold  -water  (mucilage,  &c.),  2'70  ;  soluble  in  alcohol,  O'lO  ; 
metarabin,   1'32 ;    soluble  in  dilute   NaHO,    3"12  ;  param_ylan,    6  52; 
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soluble  in  hot  water  (gelose),  3671;  wood-gum,  317;  cellulose, 
10-17;  albuminoids,  748;  other  matters  removable  by  potassium 
nitrate,  loss,  &c.,  3-40  ;  total,  lUO-00.  E.  AV.  P. 

Separation  of  Water  within  the  Molecule.  By  W.  Roser 
(Ber.,  15,  1322 — 1323). — In  this  paper  a  comparison  is  drawn  between 

C— CO 
the  anhydrides  of  typical  formula,    |  \0,  and  lactones  of  formula 

C— CO^ 
C— CH. 

I  }0  ;  the  latter  may  be  considered  to   be  derived    from  the 

C— CO  / 

former  by  the  replacement  of  one  oxygen-  by  two  hydrogen-atoms. 
Between  the  anhydrides  and  lactones  there  should  exist  a  class  of 

C— CH(OH) 
substances,  or  hydroxy  lactones,  of    formula    |  >0    ,    of  which 

C— CO 
CH.CH(OH) 
Limpricht's  half  aldehyde  of   fumaric  acid,  ||  >0    ,  is  probably 

CH.CO 
a  member.  V.  H.  V. 

Formation  of  Trimethylsulphine  Iodide.  By  H.  Klixger 
(Ber.,  15,  881). — Tiimethylsnlphine  iodide,  MejSI,  is  formed  together 
Avith  other  products,  when  a  mixture  of  methyl  iodide  and  arsenious 
sulphide  is  heated  in  sealed  tubes  at  100°.  W,  C.  W. 

Monochloraldehyde.  By  K.  Natteeer  (Movafsh.  Chem.,  3,  442 — 
464). — This  compound  is  prepared  by  the  action  of  acids  on  mouo- 
chloracetal,  which  is  itself  produced  by  the  action  of  sodium  ethylate 
on  unsymmetrical  dichlorethyl  oxide  : 

CH2Cl.CHCl.OEt  +  NaOEt  =  NaCl  +  CH^Cl.CHCOEt),, 
Dichlorethyl  oxide.  Chloraretal. 

and       CH,Cl.CH(0Et)2  +  2R0H  =  2R0Et  +  CH.,C1.CH0  +  HjO, 
Chloracetal.  Chloraldelijcle. 

R  denoting  an  acid  radicle. 

The  decomposition  of  the  chloracetal  may  be  effected  by  dilute 
sulphuric  acid,  normal  butyric  acid,  or  glacial  acetic  acid,  less  readily 
by  acetic  anhydride;  but  the  best  reagent  for  the  purpose  is  dehy- 
drated oxalic  acid,  the  action  of  which  on  chloracetal  may  be  repre- 
sented by  the  equation — 

CHaCl.CHCOEt)^  +  (C0.0H)2  =  (C0.0Et)2  +  CHoCl.CHO  +  H2O. 

The  product  is  a  hjdrate  of  chloraldehyde,  CILCl.CHOjiHsO  or 
2(CH2Cl.CHO),HoO,  which  dissolves  iu  water,  alcohol,  and  ether,  and 
separates  from  these  solutions  in  monoclinic  crystals,  in  which  d:b  :c 
=  1-2972  :  1  :  0  5442  and  angle  ac  =  95"  14'.  The  crystals  are 
tabular  by  predominance  of  the  faces  coPcb,    and  the  edge  of  the 
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tablets  is  bounded  by  the  faces  coPdb,  +  P«^  and  +  P.  The  dry 
crystals  have  a  faint  fruity  smell ;  their  vapour  strongly  attacks  the 
mucous  membrane  ;  their  solution  produces  yellow  spots  on  the  skin  ; 
and  the  aqueous  solution  reduces  ammoniacal  silver  solution,  with 
formation  of  a  speculum.  The  hydrate  has  no  definite  melting  point, 
but  passes  gradually  (at  43 — 50°)  into  the  liquid  state  ;  it  boils  con- 
stantly (but  only  apparently  without  decomposition)  at  85'5°  (corr.), 
the  distillate  resolidifying  completely.  Vapour-density,  obs.  1'984; 
calc.  for  2(CH2C1.CH0)  +  HoO  =  2-01.  The  vaponr  of  the  hydrate 
contains  therefore  the  elements  of  2  mols.  CH2CI.CHO  and  1  mol. 
water,  a  conclusion  confirmed  by  the  fact  that  when  the  vapour  is 
passed  over  anhydrous  calcium  chloride  at  100°,  the  calcium  chloride 
takes  up  water  and  deliquesces,  while  anhydrous  monochloraldehyde 
collects  in  the  receiver  in  the  form  of  a  mobile  pungent  liquid.  But 
whether  this  hydrate  is  actually  composed  of  2  mols.  C2H3CIO  and 
1  mol.  water,  in  which  case  it  would  belong  to  the  class  of  so-called  mole- 
cular compounds,  or  whether  the  compcment  atoms  are  arranged  in  the 
manner  represented  by  the  formula  CH2Cl.CH(OH).O.CH(OH).CH2Cl 
— in  which  case  it  would  consist  of  ethyl  oxide  having  two  of  its 
hydrogen-atoms  symmetrically  replaced  by  chlorine  and  two  others 
by  hydroxyl — is  a  question  the  decision  of  which  must  be  left  to 
further  investigation. 

The  hydrate  is  not  oxidised  by  exposure  to  the  air,  either  moist  or 
dry,  but  nitric  acid  oxidises  it  readily  to  monochloracetic  acid, 
CH2CI.COOH. 

Monochloraldehyde,  when  kept  in  sealed  glass  tubes,  is  gradually 
converted  into  an  amorphous  porcelain-like  mass  consisting  of  a  poly- 
meric modification  insoluble  in  water,  alcohol,  ether,  and  chloroform. 
When  heated  in  open  capillary  tubes  this  polymeride  ,does  not  melt, 
but  gradually  disappears  from  100°  upwards,  while  a  liquid  collects  in 
the  cold  part  of  the  tube,  and  resolidifies  after  a  time  to  an  amorphous 
mass.  The  density  of  the  vapour  thus  produced  is  2"77,  which  agrees 
very  nearly  with  the  calculated  value  for  the  formula  CHgCl.CHO, 
showing  that  at  100 — 200°  the  amorphous  polymeride  is  reconverted 
into  monochloraldehyde. 

When  the  crude  product  of  the  action  of  oxalic  acid  on  chloracetal 
(impure  hydrate  of  monochloraldehyde)  is  cooled  with  ice  and  salt, 
and  half  its  volume  ot  cooled  strong  sulphuric  acid  is  gradually  added, 
with  frequent  agitation,  the  sulphuric  acid  at  first  dissolves,  but  soon 
afterwards  a  turbidity  appears,  and  a  thick  oil  separates,  which  after 
standing  for  some  hours  in  a  freezing  mixture,  solidifies  to  a  compact 
crystalline  mass  ;  this  when  separated  from  the  lower  layer,  consist- 
ing chiefly  of  sulphuric  acid,  and  purified  by  washing,  first  with  ice- 
cold  water,  then  with  cold  alcohol,  and  crystallisation  from  hot 
alcohol,  exhibits  the  composition  of  monochloraldehyde,  and  is  in  fact 
a  crystallised  polymeride  of  that  compound.  It  is  insoluble  in 
water,  slightly  soluble  in  cold  alcohol,  easily  in  hot  alcohol  and  in 
ether.     The  crystals  are  rhombic,  having  the  axes 

a:h  :c=  1-5003  :  1  :  0-9407, 

needle-shaped  by  predominance  of  the   faces  P06   and   ooPdb,    and 
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bevelled  by  Fob,  P  and  PJ.  They  melt  at  87 — 87"5"  (corr.)  and  are 
reconverted  iuto  monochloraldehyde  by  distillation ;  and  this  trans- 
formation affords  the  best  means  of  obtaining  liquid  monochloi-alde- 
hyde  in  the  pure  state.  H.  W. 

Action  of  Hydroxylamine  on  Acetone.  By  V.  Meter  and  A. 
Janny  (Ber.,  15,  1;324 — 132G). — In  order  to  throw  light  on  the  con- 
stitution of  nitrosoacetone  and  the  products  of  the  action  of  hydroxyl- 
amine on  substituted  acetones,  the  authors  have  examined  the  action 
of  hydroxylamine  on  acetone  itself.  By  this  reaction  a  compound  is 
formed,  which,  on  account  of  its  relation  toacetoximic  acid,  the  authors 
name  acetoxime,  thus  :  Me.CO.Me  +  NH3O  =  HjO  +  Me^CNHO  ; 
it  crystallises  in  colourless  transparent  prisms  (m.  p.  60°,  b.  p.  134'8°) 
soluble  in  water,  alcohol,  ether,  Ac. ;  it  has  a  neutral  reaction,  and  is 
very  volatile,  emitting  an  odour  resembling  that  of  chloral.  In  order 
to  throw  light  on  its  constitution,  the  authors  intend  to  examine  the 
action  of  hydroxylamine  on  other  ketones  and  aldehydes,  and  have 
found,  in  the  coarse  of  preliminary  experiments,  that  ethaldehyde  and 
chloral  form  crystalline  nitrogenous  products.  Of  the  two  formula) 
for  acetoximic  acid,  Me.CO.CN^HsO  and  Me.CHNO.CHHNO,  the 
authors  incline  to  the  second,  on  account  of  the  readiness  with  which 
hydroxylamine  reacts  with  the  oxygen-atom  of  the  acetone  ;  and  inas- 
much as  acetoximic  acid  is  formed  by  the  action  of  hydroxylamine 
both  on  nitroso-  and  on  dichlor-acetone,  the  nitrogenous  group  of 
acetoximic  acid  must  be  identical  with  that  of  nitrosoacetone,  so  that 
the  problem  of  determining  the  constitution  of  nitrosoacetone  rests 
upon  the  determination  of  the  constitution  of  acetoximic  acid. 

V.  H.  V. 

Chlorotribromopropionic  Acid.  By  C.  P.  Mabery  and  H.  C. 
Weber  (Avter.  Cliem.  J.,  4,  104 — 106). — This  acid  is  best  prepared 
by  heating  chlorobromacrylio  acid  with  a  slight  excess  of  bromine  at 
100°  for  two  hours  in  a  closed  tube,  then  removing  the  excess  of 
bromine  by  spontaneous  evaporation,  and  purifying  the  product  by 
pressure  between  tilter-paper  and  crystallisation  from  carbon  bisulphide. 
It  dissolves  readily  in  ether  and  alcohol,  less  readily  in  cold  than  in 
hot  carbon  bisulphide,  and  chloroform.  In  contact  with  water  it  forms 
an  oil  which  does  not  solidify  at  0°.  From  cai'bon  bisulphide  or  chloro- 
form it  crystallises  by  slow  evaporation  in  triclinic  prisms  melting  at 
102 — 103"'.  The  barium  salt,  (C3HClBr302)Ba,  crystallises  in  slender 
oblique  prisms  soluble  in  cold  water  ;  the  calcium  salt  in  clusters  of 
needles  ;  the  potassium  salt,  C3HClBr302K,H20,  in  rhombic  prisms 
freely  soluble  in  cold  water ;  the  silver  salt  is  very  unstable ;  the 
barium  salt  is  comparatively  stable,  but  decomposes  slowly  when 
heated  in  aqueous  solution,  apparently  yielding  tribromacrylic  acid. 

Ghlorobromarrylic  acid,   C3H2ClBr02,   also  takes  up  hydrogen  bro- 
lide,  forming  an  addition-product,  probably  chlorodibromopropionic 
acid,  which  melts  at  80°.  H.  W. 

A  New  Method  of  Preparing  a-Nitrosopropionic  Acid 
and  the  Mode  of  Action  of  Hydroxylamine.  By  V.  Meyer  and 
A.   Janny    {Ber.,   15,    1525 — 1529). — The   action   of    hydroxylamine 
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on  the  acetones  and  aldehydes  of  the  fatty  series,  has  been  shown  by 
the  authors  to  consist  essentially  in  the  conversion  of  tlie  CO-group 
into  CNOH.  As  a  step  towards  the  solution  of  the  constitution  of  the 
CNOH-group  in  the  products  in  question,  of  which  the  following  are 

NH 

and 

which  will  be  elucidated  by  the  study  of  the  products  themselves, 
now  in  progress,  the  authors  have  attacked  the  more  general  question 
as  to  whether  a  true  nitroso-body  can  be  formed  by  the  hydi-oxyl- 
amine  reaction.  By  the  action  of  this  base  on  pyroi-acemic  acid  they 
have  succeeded  in  obtaining  a-nitrosopropionic  acid  according  to  the 
equation : 

Me.CO.COOH  +  H3NO  =  H^O  +  COOH.CHMe.NO. 

The  reaction  proceeds  so  smoothly  and  may  be  carried  out  with  such 
small  quantities  of  substance,  that  it  may  be  used  as  a  test  for  the 
presence  of  pyroracemic  acid. 

Since  a-nitrosopropionic  acid  is  an  undoubtedly  normal  nitroso-body, 
being  converted,  i.e.,  by  nascent  hydrogen,  into  the  amido-compound, 
it  would  seem  to  be  established  that  hydroxylamine  reacts  with  the 
CO-group  to  form  a  true  nitroso-group.  In  face,  however,  of  the 
variable  nature  of  the  reaction  with  the  ketones,  the  authors  hesitate 
to  generalise  thus  far.  Moreover  the  energetic  character  of  the 
reaction  of  acetoxime  with  acetic  chloride  and  anhydride,  the  fact  of 
nitrosopropionic  acid  remaining  in  contact  with  this  latter  reagent 
inert,  argues  in  this  case  for  an  oximid-  rather  than  a  nitroso-forraula. 

For  the  further  elucidation  of  these  problems,  the  authors  are  study- 
ing the  action  of  hydroxylamine  on  aldehyde  and  ethylene  oxide.  They 
remark,  in  conclusion,  that  Lieberraann's  reaction  is  inapplicable 
to  the  diagnosis  of  the  fatty  nitroso-compounds,  owing  to  the 
wide  variations  in  the  results  which  it  gives.  The  nitrosamines 
appear,  however,  to  be  an  exception,  giving  the  characteristic  reac- 
tion brilliantly.  C.  F.   C. 

Dibromiodacrylic  and  Cblorobromiodacrylic  Acids.     By  C. 

F.  Mabery  and  Rachel  Lloyd  (Atwr.  Chem.J.,A,  92 — 100). — Bihrom- 
iodacrijlic  acid,  C3HBr2l02,  formed  by  direct  addition  of  iodine  mono- 
bromide  to  bromopropiolic  acid,  C3HBr02  (Abstr.,  1879,  225,  610), 
dissolves  readily  in  ether,  alcohol,  carbon  bisulphide,  and  chloroform, 
rather  sparingly  in  cold  water,  and  separates  from  a  hot  concentrated 
aqueous  solution,  at  first  as  an  oil,  which  crystallises  on  cooling  in 
monoclinic  prisms.  It  melts  at  139 — 140°  and  sublimes  slowly  at 
higher  temperatures.  The  solution  saturated  at  20°  contains  1'4  p.c. 
of  the  crystallised  acid.      The  harium  salt, 

(C3Br2l02)2Ba,3iH20, 

prepared  by  neutralisation,  is  very  soluble  in  hot,  less  so  in  cold  water, 
and  crystallises  in  rhombic  prisms  which  give  off  their  crystal- water 
at  80°.  The  calcium  salt,  (C3Br2l02)2Ca,  separates  from  concentrated 
solution  in  clusters  of  anhydrous  needles  less  soluble  in  hot  than  in 
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cold  water.  The  potassium  salt,  C3Br2l02K(?),  forms  rhombic,  highly 
deliquescent  plates.  The  silver  salt,  CsBrjIOjAg,  is  precipitated  by 
silver  nitrate  from  the  hot  aqaeous  solution  of  the  acid,  in  hexagonal 
plates  which  are  slightly  altered  by  exposure  to  light. 

Dibromiodacrylic  acid  heated  with  bromine  at  l00°  in  a  sealed  tube 
is  converted  into  tribromacrylic  acid,  CjHBrjOi,  melting  at  116 — 
118". 

Chlorobromiodacrylic  acid,  CaHClBrlOo,  prepared  by  heating  bromo- 
propiolic  acid  with  iodine  monochloride  dissolved  in  ether,  is  readily 
soluble  in  ether  and  in  alcohol,  somewhat  less  in  carbon  bisulphide  and 
chloroform,  and  separates  from  a  hot  solution  on  cooling  in  mono- 
clinic  prisms,  isomorphous  with  those  of  dibromiodacrylic  acid.  When 
slowly  crystallised  by  evaporation  of  its  solution  in  carbon  bisulphide, 
it  melts  at  115 — IIG''.  It  sublimes  freely  at  somewhat  higher  tem- 
peratures. Its  barium  salt,  (C3ClBrI02)jBa,3^HsO,  is  soluble  in  cold, 
more  freely  in  hot  water,  and  separates  on  cooling  in  rectangular 
prisms,  which  give  ofP  all  their  water  on  mere  exposure  to  the  air. 
(CsClBrI02)2Ca,H20  crystallises  in  branching  needles  which  give  off 
their  water  at  80".  CsClBrlO.K  ?  is  very  deliquescent.  CjClBrlOjAg 
forms  rhombic  prisms,  sparingly  soluble  in  cold,  more  freely  in  hot 
water.  H.  W. 

Synthesis  of  Oxalic  Acid.  By  V.  Merz  and  "W.  Weith  (Ber., 
15,  1507 — 1513). — Tlie  authors  have  investigated  the  conversion, 
under  varying  conditions,  of  the  formates  of  the  alkalis  and  alkaline 
earths  into  oxalates.  Sodium  formate,  when  heated  over  a  naked 
flame,  melts  at  6rst  to  a  limpid  liquid,  which,  on  continuing  to  raise 
the  tempei'ature,  froths  considerably,  from  evolution  of  hydrogen, 
becoming  viscous,  and  ultimately  solidifying  to  a  crystalline  mass.  If 
the  liquid  is  continually  stirred,  a  homogeneous  mass  is  obtained, 
which,  in  one  experiment,  the  authors  found  to  contain :  Na2C204,  50'4 
per  cent. ;  NajCOs,  13  per  cent.  On  the  other  hand,  if  the  heating  is 
unaccompanied  by  stirring,  the  product  contains  two  layers ;  the  upper 
white,  the  lower  dark-coloured.  The  mean  percentage  of  the  salts  in 
this  case  was  found  in  one  experiment  to  be  Na^CzOi,  21  per  cent. ; 
Na.COs,  14-5  per  cent. 

The  subsequent  experiments  were  conducted  in  a  glass  tube, 
15 — 20  mm.  in  diameter,  terminating  in  a  bulb  at  its  lower  end,  and 
contained  within  a  second  tube  of  45 — 50  mm.  diameter,  partly  filled 
with  a  liquid,  which  could  be  heated  to  the  temperature  required,  and 
served  as  the  bath  for  heating  the  former.  The  liquids  used  were 
diphenylamine,  mercury,  and  sulphur.  The  results  of  the  experiments 
were  as  follows : — 
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Sodium  Formate. 

Product  contained. 
No.        Temp.      Duration.  Atmosphere.        Na2C204  NajCO., 

per  cent.  per  cent. 

1  310°         5  hrs.  Air  0  traces 

2  360  „  „  20-8  56-5 

3  ,,  „  Partial  vacuum       27*9  54*4 

4  „  „  CO2  7-1  50-9 

5  420         50 min.       Partial  vacuum       544  37*8 

6  „                „  „  52-7                 — 

7  „               „  „  71-6  28-7 

8  „               „  „  721  28-1 

9  „  liir.  Air  37-8  59-5 

10  „  „  Stream  of  air  29-6  — 

11  „  „  Partial  vacuum  528  — 

12  „  „                        „  75-2  — 

13  „  ^,                 Hydrogen  54-6  — 

14  „  „                     CO2  29-5  59-2 

The  conditions  most  favourable  to  the  formation  of  oxalate  are  a 
partial  atmosphere  of  air,  and  a  rapid  application  of  heat. 

Potassium  Formate. 

Product  contained. 
No.       Temp. 

1  300" 

2 

3 

4        420 

5 

6 

Ruhidiuifi  Jormafe  at  360°  is  decomposed  in  a  similar  manner,  but 
more  slowly  than  the  potassium  salt,  carbonate  being  formed,  but  no 
oxalate. 

Calcium  formate  is  only  slowly  decomposed  at  360°.  After  heating 
for  five  hours  in  one  experiment,  the  mass  was  found  to  contain  5  per 
cent.  CaCOa,  but  no  oxalate.  In  the  sulphur  bath  (440°)  the  decom- 
position was  more  rapid.  At  the  expiration  of  one  hour,  in  one 
experiment,  the  mass  was  found  to  contain  545  per  cent.  CaCOs, 
0"5  per  cent,  of  a  carbonaceous  residue,  but  no  oxalate. 

Barium,  formate  was  decomposed  gradually  at  360°.  After  the  expi- 
ration of  five  hours,  the  resulting  mass  contained  85  per  cent.  BaCOa. 
In  a  partial  vacuum,  at  the  same  temperature,  the  percentage  of  car- 
bonate formed  in  the  same  time  was  39.  No  oxalate  was  formed 
either  at  this  temperature  or  at  440°. 

Magnesiutii  formate  is  decomposed  slowly  at  360°,  but  without  for- 
mation of  oxalate.  After  five  hours'  heating  in  one  experiment,  the 
mass  contained  16'1  per  cent,  carbonate. 

Conversion  of  Oxalates  into  Carbonates. — The  alkaline  oxalates  were 
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found  to  be  only  slightly  decomposed  at  the  temperature  of  the  sulphur 
bath.  After  five  hours'  heating,  the  mass  contained,  in  the  case  of 
the  sodium  salt,  5  per  cent.  NboCOs  ;  in  the  case  of  the  potassium  salt, 
3-95  per  cent.  K.COj. 

The  gas  evolved  during  the  decomposition  of  the  oxalate  is  not  pure 
carbonic  oxide,  but  a  mixture  of  carbonic  anhydride  and  monoxide. 
According  to  the  author's  experiments  upon  dipota.ssic  oxalate,  per- 
fectly dehydrated  and  heated  in  an  atmosphere  of  nitrogen,  the  ratio 
(volumes)  varies  from  1  :  11  to  1  :  14"5. 

Sodium  formate,  heated  at  420^,  is  largely  converted  into  oxalate, 
the  yield  amounting  to  70 — 75  per  cent,  of  the  resulting  mass.  More- 
over, the  synthesis  of  the  formate  from  carbon  monoxide  and  sodium 
hydroxide,  i.e.,  soda-lime,  offers  no  difficulties ;  and  the  separation 
of  the  disodic  oxalate  formed,  from  the  formate,  is  easily  effected  by 
recrystallisation  from  hot  water.  The  yield  of  oxalic  acid  in  the 
ordinary  process  of  fusing  sawdust  with  a  mixture  of  sodium  and 
potassium  hydroxide,  does  not  exceed  50  per  cent,  of  the  weight  of 
the  latter.  The  yield  from  the  formate,  calculated  from  the  compo- 
sition of  the  product,  i.e.,  containing  60 — 70  per  cent,  oxalate,  is  much 
higher,  with  the  additional  advantages  of  involving  the  exclusive  use 
of  the  cheaper  alkali,  and  furnishing  a  product  of  a  high  degree  of 
purity.  The  authors  leave  it  to  the  technologists  to  decide  as  to  the 
employment  of  the  process  on  the  large  scale.  C.  F.  C. 

Isodibromosuccinic  Acid.  By  F.  Beilstein  and  E.  Wieoand 
(Jler.,  15,  1499 — 1500). — The  debromination  of  this  acid  by  means  of 
silver  oxide  was  found  to  occur  according  to  the  equations : — 

COOH.CHj.CBr^.COOH  +  Ag^O  =  COOH.CH,.CO.COOH  +  2AgBr 
COOH.CH2.CO.COOH  =  COa  +  CH3.CO.COdH. 

The  acid  formed  in  this  way  behaved  like  pyroracemic  acid. 

C.  F.  C. 

Certain  New  Tartrantimonites.  By  F.  W.  Clarke  (Ber.,  15, 
1540). — It  has  been  previously  shown  that  tartar  emetic  is  the  potas- 
sium salt  of  a  peculiar  complex  acid,  which  is  monobasic,  and  to 
which  the  term  tartrantimonious  may  be  applied.  The  following  salts 
of  this  acid  have  been  prepared  by  double  decomposition  of  its  barium 
salt  with  the  sulphates  of  the  respective  bases. 

The  aniline  salt,  SbC4H507,C6H7N,  crystallises  in  long  white  prisms, 
sp.  gr.  1'890  at  11".  The  salts  of  quinine  and  atropine  were  obtained 
as  gummy  masses,  the  former  anhydrous,  the  latter  containing  2  mols. 
HjO.  C.  F.  C. 

Action  of  Sodium  Thiosulphate  on  Ketonic  Acids.  By  C. 
BoTTiNGER  (Be7\,  15,  892). — When  molecular  proportions  of  sodium 
thiosulphate  and  pyroracemic  acid  are  ground  to  a  paste  with  water, 
sulphur  is  liberated.  The  aqueous  solution  of  the  crude  product 
deposits  crystals  which  are  insoluble  in  alcohol.  Their  composition  may 
probably  be  represented  by  the  formula  S0aNa.CMe(H0).C00N"a. 

W.  C.  W. 
4  a  2 
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Nitrosacetone  and  Acetoacetic  Acid.  By  M,  Ceuesole  (Ber., 
15,  1326 — 1328). — Experiments  in  V.  Meyer's  laboratory  have  shown 
that  on  heating  ethylic  acetoacetate  with  aqueous  alkalis  and  nitrous 
acid,  it  yields  both  nitrosacetone  and  ethylic  nitrosacetoacetate.  The 
author  has  more  minutely  examined  the  condition  of  this  reaction,  in 
order  to  discover  the  intermediate  factor  which  leads  to  the  formation 
of  nitrosacetone  on  the  one  hand,  and  to  ethylic  nitrosacetoacetate 
oa  the  other;  and  finds  that  a  freshly-prepared  solution  of  ethylic 
acetoacetate  in  alkali  yields  the  nitroso-derivative,  while  a  similar 
solution-  kept  for  twenty-four  hours  gives  nitrosacetone.  This  latter 
solution  contains  the  potassium  salt  of  an  acid,  whose  properties 
and  composition  of  barium  salt  agree  with  those  of  the  non-isolated 
acetoacetic  acid,  Me.CO.CH2.COOH.  In  order  to  obtain  the  barium 
salt,  the  alkaline  solution  of  ethylic  acetoacetate  is  allowed  to  stand 
for  twenty-four  hours,  then  acidified  with  sulphuric  acid,  shaken  up 
with  ether,  and  the  extract  is  carefully  distilled.  The  mixture  of  the 
acid  and  unchanged  ethylic  acetoacetate  is  rubbed  up  with  barium 
carbonate,  and  the  barium  salt  extracted  with  ether.  It  is  an  amor- 
phous salt,  soluble  in  water,  and  giving  with  ferric  chloride  a  violet- 
red  coloration.  The  free  acid  is  a  thick,  colourless  syrup,  giving  a 
strongly  acid  solution,  and  decomposing  violently  at  100°,  with  evolu- 
tion of  carbonic  anhydride  and  acetone ;  with  nitrous  acid,  it  gives 
directly  carbonic  anhydride  and  nitrosoacetone.  This  new  acid  is  pro- 
bably identical  with  the  substance  giving  a  reddish  coloration  with 
ferric  chloride,  which  Tollens  found  in  diabetic  urine  (Abstr.,  1881, 
1162).  V.  H.  V. 

Action  of  Bromine  in  Alkaline  Solutions  on  Amides.  By 
A.  W.  HOFMANN  (Ber.,  15,  752—762,  and  762—775).  Parts  III  and 
IV. 

III.  It  has  been  already  shown  that  acetamide,  when  treated  with 
bromine  and  sodium  hydroxide,  yields  a  bromo-derivative,  and  under 
other  conditions  a  substituted  carbamide,  viz.,  methylacetyl  carbamide 
(this  vol.,  822,  and  Ber.,  15,  407).  In  the  case  of  the  lower  homo- 
logues  of  acetamide,  similar  compounds  are  formed  ;  but  with  the 
homologues  containing  more  than  four  atoms  of  carbon,  the  bromo- 
derivatives  are  not  easily  obtained,  the  products  in  all  cases  consisting 
of  the  substituted  carbamides. 

Formamide  yields  a  monobromoformamide,  (CHO)NHBr,  which 
has  not  been  isolated,  but  is  further  resolved  into  hydrobromic  acid 
and  cyanic  acid,  the  latter  being  converted  by  polymerisation  into 
cyanuric  acid. 

From  propionamide  the  compound  (C3H50)NHBr  has  been  ob- 
tained. It  is  more  soluble  than  the  corresponding  acetyl-compound, 
and  crystallises  in  flat  colourless  needles,  melting  at  80°.  By  alkalis 
it  is  resolved  into  hydrobromic  acid,  carbonic  anhydride,  and  ethyl- 
amine.  Ethi/l-propiomjl  carbamide,  NHEt.CO.NH(C3H50)  is  prepared 
from  propionamide ;  it  crystallises  in  slender  needles,  melting  at  100°. 
It  is  decomposed  by  nitric  acid,  yielding  propionic  acid  and  nitrate  of 
monethylcarbamide. 

Isohutyramide  yields  a  monobromo-derivative,  (C4H70)NHBr,  crys- 
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tallising  from  water  in  colourless  transparent  needles  melting  at  92°  ; 
caustic  alkalis  convert  tliis  compound  into  hydrobromic  acid,  carbonic 
anhydride,  and  isopropylamine.  The  reaction  takes  place  in  two  stages, 
and  wlien  sodium  carbonate  is  used,  the  decomposition  reaches  only 
the  first  stage,  and  isopropyl  cyanate  is  formed.  The  following  equations 
represent  this  decomposition  : — 

(1.)     C4H70.NHBr  =  CsH^NCO  +  HBr. 
(2.)     C,H,NCO  -I-  H2O  =  C3H7.NH2  +  CO,. 

Isopropyl-isobutyryl  carbamide,  NHC3H7.CO.NH(CiH70),  crystallises 
from  alcohol  in  tablets  melting  at  86".  Its  formation  is  accompanied 
by  that  of  di-isopropyl  carbamide,  CO(NHC3H7)j. 

Normal  butyramide  is  the  first  of  the  amides,  which  do  not  form 
bromo-derivatives,  which  can  be  isolated.  Like  the  higher  amides,  it 
is  easily  converted  into  a  carbamide,  viz.,  propyl-butyryl  carbamide, 
NHCaHv.CO.N.HCjHiO,  which  crystallises  in  colourless  leaflets, 
sparingly  soluble  in  water,  easily  soluble  in  alcohol  and  ether,  melting 
at  99°. 

Isobutylvaleryl  carbamide,  NHC<H9.CO.N'.H(CjH90),  obtained  from 
valeramide,  crystallises  in  colourless  lustrous  needles,  melting  at 
102°. 

Aimjlca'proyl  carbamide,  NHCjHn.CO.NH(C6HiiO),  obtained  from 
the  amide  of  normal  caproic  acid,  forms  colourless  leaflets  (m.  p.  97°). 
Amylisocaproyl  carbamide  is  obtained  from  the  amide  of  isocaproic  acid 
(isobutylacetic  acid)  ;  it  melts  at  94°. 

In  the  seven-carbon  series  oenanthylamide  was  used,  and  found  to 
yield  hexyloenanthyl  carbamide,  NHC6Hi,.CO.NH(C7Hi3()).  It  forms 
lustrous  leaflets,  melting  at  97°,  is  iusoluble  in  water,  and  less  soluble 
in  alcohol  than  its  lower  homologue. 

In  the  next  series  octoxylamide  was  taken.  This  amide  is  prepared 
from  the  caprylic  acid  obtained  by  oxidising  the  higher-boiling  portions 
of  fusel  oil.  It  forms  heptyloctoxyl  carbamide,  NHC7Hi5.CO.NH(C8Hi50), 
which  crystallises  in  small  leaflets  (m.  p.  86°). 

Octylnonoxyl  carbamide,  NHCsHi7.CO.NH(C9HnO)  (m.  p.  87°),  is  ob- 
tained from  the  amide  of  nonoic  acid,  prepared  by  Krafft  and  Becker 
by  the  oxidation  of  castor-oil. 

Nonyldecoxyl  carbamide,  NHC9Hi9.CO.NH(CioH,90),  forms  white 
lustrous  leaflets  (m.  p.  101°).  It  is  obtained  from  the  amide  of  capric 
acid,  which,  like  caprylic  acid,  is  obtained  by  oxidising  fusel  oil. 

Stearamide  has  also  been  subjected  to  the  action  of  bromine  and 
caustic  potash,  and  is  found  to  yield  heptadecylstearyl  carbamide, 
NHCnH35.CO.NH(Ci8H330),  which  crystallises  in  leaflets  having  a 
mother-of-pearl  lustre  (m.  p.  112°). 

IV.  This  portion  of  the  investigation  is  concerned  with  the  for- 
mation of  the  primary  amines  by  the  action  of  caustic  alkalis  on 
the  product  obtained  by  treating  amides  with,  bromine.  In  this  way 
acetamide  yields  methylamine,  free  from  the  secondary  or  tertiary 
amine,  and  the  yield  is  such,  viz.,  87  per  cent,  of  the  theoretical,  that 
the  amide  may  be  used  as  a  method  of  preparing  methylamine.  To 
this  end  a  mixture  of  1  mol.  acetamide  and  1  mol.  bromine  is  treated 


1054  ABSTRACTS   OF   CHEMICAL  PAPERS. 

with  a  cold  solution  of  caustic  potash  (10  per  cent.  KHO)  until  it 
becomes  yellow.  The  product  so  obtained  is  heated  at  60 — 70^  with  a 
further  quantity  of  caustic  potash  (3  mols.  KHO  to  1  mol.  acetamide). 
In  10  or  15  minutes  the  solution  is  decolorised,  and  contains  no  longer 
bromacetamide,  but  methy lamina,  which  latter  is  driven  off  by  the 
application  of  heat,  and  collected  in  hydrochloric  acid.  The  crude 
chloride  contains  some  ammonium  chloride,  which  is  easily  separated 
by  crystallisation  from  absolute  alcohol.  Some  other  compounds  are 
formed  simultaneously,  amongst  which  may  be  mentioned  carbon 
tetrabromide,  and  a  compound  having  the  formula  MeNBr2,  which  is 
also  produced  when  methylamine  hydrochloride  is  treated  with  bro- 
mine. 

In  a  similar  manner,  ethylamine  is  obtained  from  propionamide, 
isopropylamine  from  isobutyramide,  and  propylamine  from  butyramide. 
Isobutylamiue  (b.  p.  65 — 67°)  was  prepared  from  valeramide.  Normal 
pentylamine,  CIl3(CH2)4.NH2,  is  obtained  from  normal  capronamide; 
it  is  a  liquid  boiling  at  103°,  a  boiling  point  which  is  higher  than  that 
of  any  of  the  isomerides.  Isocapronamide  yields  an.  amylamine 
(isobutylmethylamine),  boiling  at  95 — 96°,  and  identical  with  that 
described  by  Wurtz  (Aim.  Chim.  Phys.,  30,  44). 

Normal  hcxylamine,  CH3.(CH2)5.NH2,  is  obtained  from  the  amide  of 
oenanthylic  acid;  it  is  identical  with  that  described  by  Pelouze  and 
Cahours  (Annalen,  124,  295). 

Hephjlaniine  is  obtained  from  octoxylamide.  It  is  a  liquid  boiling 
at  153 — 155° ;  consequently  much  higher  than  that  obtained  by 
Pelouze  and  Cahours  {Ann.  Chim.  Phys.  [4],  1,  5,  aiid  Schorlemmer 
(this  Journal,  16,  221),  from  the  heptane  found  in  petroleum. 

Octylamine  is  best  prepared  by  digesting  octylnonoxyl  carbamide 
with  concentrated  hydrochloric  acid;  it  boils  at  171 — 174°. 

Nonylamine  is  obtained  from  decoxylamide  (capramide)  ;  it  boils 
at  195°. 

Ileptadecylamine  is  obtained  by  fusing  heptadecylsfearyl  carbamide 
with  caustic  potash,  or  by  heating  this  compound  with  hydi'ochloric  acid 
at  200°.  In  this  latter  case,  the  product  of  the  reaction  consists  of 
heptadecylamine  hydrochloride,  stearamide,  and  stearic  acid,  from  the 
alcoholic  solution  of  which  platinum  chloride  precipitates  the  plafcino- 
chloride  of  heptadecylamine  in  yellow  leaflets,  from  which  the  base  has 
been  prepared.  It  is  a  solid  fat-like  substance,  inodorous,  non- volatile 
in  steam,  but  may  be  distilled  without  decomposition,  is  insoluble  in 
water,  but  soluble  in  alcohol,  forming  an  alkaline  solution.  Its  hydro- 
chloride is  insoluble  in  water,  but  soluble  in  alcohol,  P.  P.  B. 

Dimethyl-glyoxyl-carbamide,  a  Reduction-product  of  Choles- 
trophane.  By  R.  Andreasch  {Monatsh.  Ghem.,  3,  436 — 441). — 
Limpricht,  by  reducing  parabanic  acid  or  oxalylcarbamide, 

C0(NH.C0)2,* 

with  zinc  and  hydrochloric  acid,  obtained  the  compound  of  the  para- 
banic   series    analogous    to    alloxantin,    viz.,    oxalantin,    C6H4N4O5, 
according  to  the  equation  2C3H2N2O3  +  H2  =  II2O  +  CfiHiNiOs. 
Dimethyl-parabanic  acid   or   cholestrophane,    C0(NMe.C0)2,  how- 
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ever,  reacts  -with,  zinc  and  hydrochloric  acid  in  a  totally  different 
manner,  the  product  consisting  of  dimethylglyoxylcarbamide,  CsHttNaOj, 
formed  according  to  the  equation — 

NMe.CO  NMe.CHOH 

CO^:"  1      +  H2  =  G0<  I 

^NMe.GO  ^NMe.CO 

Dimethylglyoxyl-carbamide  is  crystalline,  and  melts  below  100°  to 
a  colourless  liquid,  which  at  a  higher  temperature  volatilises  without 
decomposition,  forming  a  sublimate  of  oily  drops  on  the  cooler  part  of 
the  tube.  By  oxidising  agents,  chromic  mixture  for  example,  it 
is  reconverted  into  cholestrophane.  By  boiling  in  moderately  dilute 
solution  with  excess  of  barium  hydroxide,  it  is  resolved  into  carbonic, 
oxalic,  and  glycoUic  acids  and  metbylamine,  as  shown  by  the  equation, 

^NMe.CHOH 
2C0<  I  +  5H,0  =  4NH2Me  +  200.  +  aH,0,  +  C2H4O3. 

^NMe.CO 

The  reaction,  however,  takes  place  by  two  stages,  the  first  consist- 
ing in  the  formation  of  dimethylcarbamide  and  glyoxylic  acid — 

NMe.CHOH 
CO<f  I  +  H2O  =t  CO(NHMe)o  +  CHO.COOH, 

^NMe.CO 

the  second  in  the  conversion  of  the  dimethylcarbamide  into  metbyl- 
amine and  carbonic  anhydride:  CO(NHMe),  +  H^O  =  2NMeHo  +  CO, ; 
and  of  the  glyoxylic  acid  into  oxalic  and  glycollic  acids : 

2(CH0.C00H)  -1-  H2O  =  COOH.COOH  +  CH^OH.COOH. 

H.  W. 

Methyl  -  alloxantins.  By  R.  Andre asch  (MonatsJi.  Chem.,  3, 
428 — 432).  —  Dimetlujl-alloxantin,  C8H4(CH3)2Ni08,  admits  of  two 
modifications,  represented  by  the  following  formulse  : — 

C^<^^-^0>  COH.HOC<CO«^^e>co. 

Symmetrical. 

co<^lJ::gS>°oH.HOC<g«;^H>oo. 

Unsymmetrical. 

The  first,  which  has  its  two  m«thyl-groups  in  different  alloxan- 
residues,  is  formed,  as  already  mentioned  (p.  633),  by  the  action  of 
hydrogen  sulphide  on  the  product  obtained  by  treating  theobromine 
with  potassium  chlorate  and  hydrochloric  acid,  which  contains  mono- 
methylalloxan  :  consequently  the  two  methyl-groups  in  the  product 
must  be  situated  one  in  each  alloxan-group  of  the  alloxantin  molecule  ; 
in  other  words,  its  structure  must  be  symmetrical. 
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The  unsymmetrical  modification  is  formed  by  the  action  of  alloxan 
on  dimethyJdialuric  acid : 

CO<NMe.CO>CH-OH  +CO<^H-C0^C0  = 

CO<rM:C0>C0H.C0H<^H.CO>co. 

A  solution  of  dimetliyldialuric  acid,  obtained  by  reduction  of  di- 
methylalloxan  with  hydrogen  sulphide  at  the  boiling  heat,  is  mixed 
with  a  solution  of  alloxan  in  a  small  quantity  of  water,  whereupon  the 
dimetbylalloxantin  is  deposited  in  the  form  of  a  crystalline  powder. 
It  may  be  purified  by  crystallisation  from  a  small  quantity  of  hot 
water,  and  then  forms  microscopic,  four-sided,  very  acute  pyramids 
usually  grouped  in  stellate  druses.  It  is  insoluble  in  alcohol  and  in 
ether,  and  is  decomposed  by  heat,  with  formation  of  a  violet-coloured 
deposit. 

Unsymmetrical  dimethylalloxantin  might  also  be  expected  to  result 
from  the  union  of  dialuric  acid  with  dimethylalloxan,  but  an  experi- 
ment made  with  this  view,  an  excess  of  the  latter  being  employed, 
yielded  not  di-,  but  tetra-methylalloxantin  (amalic  acid). 

Monomefhijlalloxantin,  CgHs^iOa,  is  formed  on  mixing  the  aqueous 
solutions  of  dialuric  acid  and  monomethylalloxan,  and  separates  as  a 
crystalline  precipitate,  convertible  by  recrystallisation  from  a  small 
quantity  of  warm  water  into  druses  of  thin  microscopic  tablets  with 
rhombo'idal  outline,  having  the  composition  CgHsNiOsjSHzO.  Its 
formation  is  represented  by  the  equation, 

C4H4N2O4  +  CiHMeN.Oi  =  C8H5MeIf408. 

H.  W. 

Cyamidamalic  Acid.  By  B.  Andreasch  {Monatsh.  Chem.,  3, 
433 — 435). — E.  Mulder,  by  treating  alloxantin  with  cyanamide,  ob- 
tained isouric  acid  and  alloxan,  according  to  the  equation  CgHeNiOt, 
+  CN2H2  =  C5H4N4O3  +  C4H4N2O5  (this  Journal,  1874,  255).  The 
author  therefore  expected  that  a  similar  treatment  of  tetramethyl- 
alloxantin  (amalic  acid)  would  yield  dimethylisouric  acid.  Experi- 
ment showed,  however,  that  the  reaction  takes  place  in  a  difFerent 
way,  leading  to  the  production  of  cyamidamalic  acid,  CisHuNgOz, 
according  to  the  equation  C8H2(CH:3)4N403  +  CNjHa  =  CisHuISreOz  + 
HaO.  When  4  g.  amalic  acid  and  2  g,  cyanamide  are  boiled  in  about 
100  c.c.  water,  the  whole  gradually  dissolves,  and  the  solution  on 
cooling  deposits  a  crystalline  powder  of  cyamidamalic  acid,  which, 
when  purified  by  recrystallisation  from  hot  water,  forms  short  highly 
lustrous  needles.  It  is  soluble  in  alcohol  and  ether,  sparingly  in  cold, 
somewhat  freely  in  boiling  water.  Its  melting  point  cannot  be  deter- 
mined, as  it  decomposes  when  heated,  giving  off  purple-red  vapours, 
and  yielding  a  sublimate  of  the  same  colour ;  it  turns  perceptibly  red 
also,  even  during  drying  at  90"  or  100°. 

Cyamidamalic  acid  is  slowly  dissolved  by  ammonia,  without  colora- 
tion, the  solution  reducing  silver  nitrate  when  heated  therewith.  It 
dissolves  much  more  readily  in  caustic  potash  or  soda,  and  the  solu- 
tion reduces  silver  even  in  the  cold,  more  quickly  and  completely 
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when  heated  ;  also  in  mineral  acids  even  at  ordinary  temperatures, 
forming  neutral  solutions.  H.   W. 

Derivatives  of  a-Dinitrochlorobenzene.  By  H.  Letmann  (Ber., 
15,  1238 — 1287). — The  author  has  studied  the  action  of  various 
amines  on  a-dinitrochlorobenzene. 

Trimethylamine  gives  with  a-dinitrochlorohenzene  dinitrodimethyl- 
aniline  (identical  with  that  obtained  by  the  direct  nitration  of  dimethyl- 
aniline),  according  to  the  reaction  C6H3(N02)2C1  +  NMej  = 
C6H3(N02)2.NMe2  +  MeCl.  A  similar  reaction  takes  place  between 
paraiiitrochlorobenzene  and  trimethylamine.  By  digesting  dinitro- 
dimothylaniline  with  2  mols.  bromine,  a  methyl  groap  is  removed,  and 
on  farther  treatment  with  bromine,  dinitraniline  is  formed,  which  is 
converted  by  excess  of  the  bromine  into  bromonitraniline. 

By  the  action  of  dimethylaniline  on  a-dinitrochlorobenzene,  dinitro- 
methyldiphenylamine,  C6H3(NO,)2.NMePh,  is  formed ;  it  crystallises 
in  golden  glistening  scales  (m.  p.  167°). 

Monomethylaniline  and  a-dinitrochlorobenzene  give  dinitromethyl- 
aniline  (m.  p.  167°)  ;  on  substituting  orthotoluidine  an  isomeric  body 
(m.  p.  101°)  is  obtained. 

By  the  action  of  bromine  on  dinitromethyldiphenylamine,  a  mono- 
bromo-derivative  is  formed  crystallising  in  four-sided  tables  (m.  p. 
194°). 

With  a-dinitrochlorobenzene,  tolylenediamine  gives  a  dinitrophenyl- 
toluyleuediamine,  C6H3(N02)i.NHC7H6.NH2,  which  crystallises  in  red 
tables  (m.  p.  184°)  ;  it  gives  a  formyl  (m.  p.  157°)  and  an  acetyl 
derivative  (m.  p.  163°). 

'  Metaphenylenediamine  and  a-dinitrochlorobenzene  form  dinitro- 
phenyl  phenylenediamine,  NH2.C6H4.NH.C6H3(N02)2,  which  melts  at 
172°.     The  author  is  engaged  in  further  researches.  V.  H.  V. 

Orthiodobenzyl  Bromide  and  its  Derivatives  (Preliminary 
Notice).  By  C.  F.  Mabery  and  F.  C.  Kobinson  {Amer.  Cfiem.  J.,  4, 
101 — 103). — This  compound  is  formed  by  the  action  of  bromine  on 
orthiodotoluene  at  temperatures  near  the  boiling  point  of  the  latter. 
It  dissolves  readily  in  ether,  hot  alcohol,  benzene,  carbon  bisulphide,  and 
chloroform,  but  is  nearly,  if  not  quite,  insoluble  in  water,  and  very 
sparingly  soluble  in  cold  petroleum,  from  which  it  crystallises  in  flattened 
prisms  often  2  or  3  cm.  long.  From  a  hot  solution  it  separates  in 
short  thick  prisms.  It  appears  to  be  more  volatile  than  the  corre- 
sponding para-compound,  and  its  vapour  affects  the  mucous  mem- 
brane in  the  same  manner  as  the  vapours  of  all  other  benzyl-com- 
pounds hitherto  examined.  It  melts  at  52 — 53°,  and  sublimes  slowly 
at  higher  temperatures  in  oily  drops,  which  solidify  in  radiating 
needles.  By  oxidation  with  dilute  nitric  acid,  it  is  converted  into 
o-iodobenzoic  acid  melting  at  150 — 155°,  identical  with  that  obtained 
by  Kekule  from  orthiodotoluene  (this  Journal,  1875,  p.  64). 

The  constitution  of  the  o-iodobenzyl  bromide  was  further  established 
by  converting  it,  in  the  usual  way,  first  into  the  corresponding  nitril, 
and  then  into  o-iod-a-tolnic  or  o-iodophenylacetic  acid, 

LC6Hi(CH2^COOH), 
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which,  as  thus  prepared,  crystallises  in  felted  groups  of  slender  needles 
(m.  p.  95 — 06°).  The  quantity  obtained  was,  however,  not  sufficient 
for  a  satisfactory  determination  of  the  melting  point,  which  the 
authors  thiuk  is  probably  somewhat  higher.  This  point,  together 
with  others  relating  to  the  acid,  is  therefore  reserved  for  farther  in- 
vestigation. The  ■primary  amine  formed  by  treating  the  bromide  with 
alcoholic  ammonia  yielded  a  platinochloride,  (C7H6lNH3)2PtCl6,  crys- 
tallising in  pale  yellow  microscopic  prisms,  sparingly  soluble  in  water 
and  in  cold  alcohol,  readily  in  hot  alcohol,  insoluble  in  ether. 

H.  W. 

Sulphobenzene.  By  H.  Klinger  {Ber.,  15,  861— 865).— The 
author  proves  that  the  "  sulphobenzene  "  which  Fleischer  {Annalen, 
140,  234)  obtained  by  the  action  of  excess  of  potassium  sulphydrate 
on  benzal  chloride,  is  in  reality  benzyl  bisulphide.  The  reaction  takes 
place  in  two  stages,  benzothialdehyde  being  formed,  which  afterwards 
splits  up  into  benzyl  bisulphide  and  dithio  benzoic  acid. 

PhCHCU  +  2KSH  =  PhCHS  +  H^S  +  KCl. 
3PhCHS  -f  KSH  =  (PhCH,&)2  +  PhCS,K. 

Alcoholic  potassium  sulphydrate  easily  converts  a-benzothialdehyde 
into  benzyl  bisulphide  and  dithiobenzoic  acid,  but  does  not  attack 
/i-benzothialdehyde. 

When  two  molecules  of  potassium  sulphydrate  act  on  one  molecule 
of  benzal  chloride  in  aqueous  or  alcoholic  solution,  the  chief  products 
of  the  reaction  are  benzyl  bisulphide  and  benzothialdehyde  sulphy- 
drate, 2PhCHS,H2S,  while  sulphuretted  hydrogen,  dithiobenzoic  acid, 
and  potassium  chloride  are  also  formed. 

The  /S-thiobenzoic  acid  which  Fleischer  prepared  by  the  oxidation  of 
"  sulphobenz e7ie  "  is  probably  a  mixture  of  benzoic  and  benzylsulphonic 
acids.  W.  C.  W. 

Laws   of  Substitution  of  Aromatic  Amines.    By  C.  Langer 

(Ber.,  15,1328 — 1333). — In  a  former  communication  the  author  has 
shown  that  ortho-  and  para-  mono-  and  di-substituted  anilines  take  up 
that  number  of  halogen-atoms  which  is  required  for  the  formation  of 
trisubstitnted  anilines ;  but  in  the  case  of  the  meta-derivatives,  the 
substituted  groupings  have  no  influence  on  the  further  substitution. 
In  the  present  paper,  these  generalisations  are  further  examined 
by  a  study  of  the  substitution  of  symmetrical  meta-substituted  amines. 
By  the  action  of  bromine  on  metadibromaniline,  Korncr  obtained 
pentabromaniline,  by  the  action  of  chlorine  on  the  same  compound,  he 
obtained  a  mixture  of  trichlorodibromaniline  and  tetra<3hloromonobrom- 
aniline,  the  latter  being  formed  by  the  replacement  of  a  bromine-  by  a 
chlorine-atom;  it  crystallises  in  white  needles  (m.  p.  227),  sparingly 
soluble  in  alcohol,  ether,  &c.  By  the  action  of  amyl  nitrite  on  tri- 
chlorodibromaniline, trichlorodibromobenzene  is  formed,  crystallising 
in  delicate  needles  (m.  p.  149°),  soluble  in  alcohol. 

Similarly  the  author  studied  the  action  of  halogens  on  symmetrical 
dichloraniline ;  and  by  the  action  of  chlorine  obtained  pentachloranil- 
ine,  which  crystallises  in  large  white  needles  (m.  p.  23-5°),  soluble  in 
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ether  and  alcohol.  By  the  further  action  of  chlorine  on  pentachlor- 
aniline,  a  compound  crystallising  in  golden  pyramids  was  formed, 
which  contained  no  nitrogen,  and  probably  had  the  formula  CbCUO, 
being  analogous  to  the  pentabromophenol  bromide,  CgBrj.OBr,  of 
Benedikt. 

By  the  action  of  bromine  on  symmetrical  dichloraniline,  tribromo- 
dichloraniline  is  formed  ;  it  crystallises  in  white  needles  (m.  p.  219°), 
and  with  amyl  nitrite  gives  tribromodichlorobenzene,  which  crystal- 
lises in  small  needles. 

The  facts  described  in  this  paper  are  in  perfect  accordance  with  the 
generalisation  enunciated  above,  and  a  table  is  given  in  which  the 
results  obtained  by  the  author  and  other  chemists  on  this  point  are 
collated.  V.  H.  V. 

Isobutylaniline.  By  C.  GiANNErri  (Gazzetta,  1882,  266—268). 
— The  hydrobromide  of  this  base  is  obtained,  together  with  aniline 
hydrobroniide  and  other  products,  by  heating  aniline  with  isobutyl 
bromide.  The  aniline  hydrobromide  separates  in  crystals  ;  and  on  sub- 
mitting  the  decanted  liquid  to  a  series  of  fractional  distillations, 
isobutylaniline  is  ultimately  obtained  as  an  oily,  nearly  colourless 
liquid,  boiling  at  242°,  and  having  a  sp.  gr.  of  09262  at  15**. 
It  darkens  in  colour  by  keeping,  but  not  so  much  as  aniline ;  has  an 
empyreumatic  odour  like  that  of  geranium  leaves.  It  is  very  slightly 
soluble  in  water,  1  pt.  requiring  for  solution  12,500  pts.  water  at  15°. 
It  forms  well  crystallised  salts ;  the  platinochloride  crystallises  in 
golden-yellow  prisms.  With  sodium  hypobromite  (Yvon's  reagent), 
isobutylaniline  gives  a  deep  wine-red  coloration;  with  calcium  hypo- 
chlorite gradually  a  brownish  tint,  which  disappears  on  adding  an 
excess  of  the  reagent.  H.   VV". 

Diphenylamine  and  Paraditolylamine,    By  E.  Lkllmann  (5er., 

15,  82o — 8o2) . — Bc)izoylmoHonitrudi})heu.i/lamine, 

C6H5.CO.NPh.C6H1.NO2, 

is  best  prepared  by  slowly  adding  50  grams  of  fuming  nitric  acid 
(sp.  gr.  1'53)  to  a  well  cooled  solution  of  10  grams  of  benzoyldiphenyl- 
amine  in  lUO  grams  of  glacial  acetic  acid.  The  mixture  is  left  at 
rest  for  some  time,  and  then  water  is  added.  On  recrystallising  the 
precipitated  benzoylmononitrodiphenylamine  from  hot  alcohol,  it  is 
obtained  in  yellow  prisms  (m.  p.  129°),  soluble  in  glacial  acetic  acid. 
When  this  compound  is  treated  with  tin  and  hydrochloric  acid,  the 
nitro-group  is  simply  converted  into  an  amido-group;  an  anhydro-base 
is  not  formed.  This  shows  that  benzoylmononitrodiphenylamine 
(m.  p.  129°)  is  not  an  ortho-compound. 

Paranitrodlphenylamine,  NHPh.CeHi.NOj  (m,p.  133°),  obtained  by 
the  action  of  alcoholic  potash  on  the  above  compound,  is  identical  with 
Witt's  nitrodiphenylamine  from  nitrosonitrodiphenylamine  {Ber.,  11, 
757;  12,1391^).  Two  isomeric  dinitro-derivatives  are  formed  when 
benzoyldiphenylamine  is  added  to  fuming  nitric  acid  (sp.  gr.  l'o2). 
The  crude  product  precipitated  en  the  addition  of  water  to  the  acid 
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mixture,  is  dried  and  treated  with  cold  benzene  (b.  p.  80 — 85°),  in 
which  benzoylorthodinitrodiphenylamine  is  soluble.  On  dissolving 
the  residue  in  boiling  benzene,  the  para-compound  is  obtained  in  mono- 
clinic  crystals  (m.  p.  224°),  ooP :  -  P:  OP.  a  :  J  :  c  1-4582  :  1  :  1-01295 ; 
/3  =  67°  58'  11".  The  crystals  have  a  yellow  colour  and  are  highly 
refractive.  They  are  sparingly  soluble  in  alcohol  and  acetic  acid. 
Alcoholic  potash  converts  this  substance  into paradinifrodiphenylamine, 
NH(C6H4.N02)2  (m.  p.  216°),  which  is  identical  with  the  compound 
obtained  by  Witt  from  nitrosodinitrophenylamine. 

Benzoylorthodinitrodiphenylamine  has  not  been  prepared  in  a  state  of 
purity.  On  treatment  with  alcoholic  potash,  it  yields  orthodinitro- 
diphenylamine,  which  crystallises  in  needles  (m.  p.  220°)  of  a  red 
colour. 

Benzoyldibroviodiphenijlamine,  PhCO.N(C6n3Br)2  (m.  p.  142°),  is 
deposited  as  a  crystalline  precipitate  when  bromine  is  added  to  a  solu- 
tion of  benzoyldiphenylamine  in  glacial  acetic  acid.  When  this  body 
is  treated  with  alcoholic  potash  dibromophenylamine,  NH(C6H4Br)2,  is 
formed.  This  substance  is  deposited  from  alcohol  in  lustrous  prisms 
(m.  p.  107°),  soluble  in  alcohol  and  glacial  acetic  acid. 

Fhthalyldi-dij)henylamine,  C6H4(CO.NPh2)2,  formed  by  the  action  of 
phthalic  chloride  on  diphenylamine,  crystallises  in  prisms  (m.  p.  238°) 
soluble  in  alcohol. 

Benzoylmononitroparaditolylamine,  PhCO.N(C6H4Me) CsHaMcNOz,  is 
prepared  by  slowly  adding  20  grams  of  nitric  acid  (sp.  gr.  I'SS),  diluted 
with  an  equal  volume  of  glacial  acetic  acid,  to  3  grams  of  benzoyl- 
ditolylamine  dissolved  in  40  grams  of  acetic  acid.  The  mixture  is 
diluted  with  water,  and  the  yellow  precipitate  which  is  thrown  down 
is  recrystallised  from  alcohol,  when  the  benzoylnitroparaditolylamine 
is  obtained  in  yellow  prisms  (m.  p.  167°),  soluble  in  alcohol  and  in 
glacial  acetic  acid. 

Mononitroparadltohjlamine,  C6H4Me.NH.C6HaMe.NO2,  obtained  by 
the  action  of  alcoholic  potash  on  the  preceding  compound,  crystallises 
in  red  plates  (m.  p.  85°),  which  dissolve  freely  in  the  ordinary 
solvents. 

Dinitroparaditolylamine  forms  brown  plates  (m.p.  191°). 

W.  C.  W. 

Action  of  Phosphorus  Pentachloride  on  Benzoyldiphenyl. 
amine.  By  A.  Claus  and  H.  Schaarb  {Ber.,  15,  1285— 1288).— By 
the  action  of  phosphorus  pentachloride  on  benzoyldiphenylamine,  the 
authors  obtained  a  dichloro-derivative,  which  they  formerly  considered 
to  be  dichlorbenzenyldiphenylamine,  formed  by  the  replacement  of 
oxygen  by  two  chlorine-atoms.  But  considering  that  the  dichloro- 
derivative  is  difficult  to  obtain,  that  hydrochloric  acid  is  evolved 
in  its  formation,  and  that  the  chlorine-atoms  are  not  removed  by 
boiling  with  alkali,  the  authors  incline  to  the  view  that  the  dichloro- 
derivative  is  formed  by  the  replacement  of  two  hydrogen-atoms  in 
diphenylamine  hydrochloride.  They  find  that  the  same  compound  is 
formed  by  the  direct  action  of  chlorine  on  benzoyldiphenylamine  in 
chloroform  solution,  and  analyses  of  the  purified  substance  point  to  the 
formula  (C6H4Cl)2N.CO.Ph.  By  prolonged  treatment  with  alkalis 
or  alcoholic  ammonia,  the    substance   yields    dichlordiphenylamine, 
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NTI(C6niCl)2  and  a  salt  of  benzoic  acid,  a  reaction  which  also  points 
to  the  replacement  of  the  hydrogen  by  chlorine.  The  authors  propose 
to  examine  the  action  of  phosphorus  pentachloride  on  other  secondary 
amines  containing  an  acidic  grouping,  and  especially  on  bonzoyl- 
naphthyl-derivatives,  in  order  to  determine  the  structural  constitution 
of  naphthalene.  V.  H.  V. 

A  New  Class  of  Amidines.  By  E.  Lellmann  (Ber.,  15,  832 — 
834). — By  the  action  of  tin  and  acetic  acid  on  benzoylorthamido- 
paraditolylamine,   a    molecule  of  water   is   expelled,  and  paratohjl- 

henzenyltolyleneamidine,  CsHiMe.N^^  "^N,   is  produced.      This 

base  is  deposited  from  alcohol  in  needles  or  prisms  soluble  in  the 
ordinary  solvents.  The  crystals  melt  at  166°,  but  after  they  have 
been  fused  two  or  three  times  the  melting  point  sinks  to  160°. 

The  liydrochloride  crystallises  with  1  mol.  of  water;  the  sulphate 
forms  lustrous  prisms.  W.  C.  W. 

Nomenclature  of  Complicated  Azo-compounds.  By  K. 
Heumanx  {]1<i:,  15,  813 — 81t>). — The  author  proposes  that  the  term 
dimzo-compounds  proposed  by  Wallach  to  denote  a  special  chiss  of 
azo-compounds,  should  be  applied  more  generally  to  those  compounds 
containing  two  azo-groups  combined  with  the  same  hydrocarbon 
radicle.  The  name  of  the  compound  is  then  formed  by  placing  before 
the  term  "  disazo  "  the  name  of  the  hydrocarbon-radicle  attached  to  the 
two  azo-groups,  and  after  it  the  names  of  the  radicles  combined  with 
these  groups.     Thus  azohenzene-resorcinolazobenzene, 

CaH2(0H),(N  :  NPh)„ 

then  becomes  remrcijiol-disazobenzeiie,  and  its  isomeride  azoazohenzene- 
resorcinol,  Ph.N2.C6H4.N2.C6H3(OH)2,    would  be  styled  henzene-diazo- 

henzeneresorcinol,  CeB^t  s  -sr'p  tt  /rvxT\ 

Other  instances  are  given  of  the  application  of  this  principle  :  thus 
phenolbidiazobenzene,  OH.C6H3(N2.Ph)2,  is  styled  2}henoldisazobenzene, 
and  azobenzenephloroglucol,  (Ph.N2)2C6H(OH)3,  phloroglucoldisazo- 
hemene.  Compounds  containing  three  azo-compounds  would  in  a 
similar  manner  be  styled  trisazo-compounds.  P.  P.  B. 

Preparation  of  Azoxybenzene.  ByH.  Klinger  {Ber.,  15,  865 — 
867). — The  best  method  for  preparing  azoxybenzene  is  to  boil  a 
solution  of  10  parts  of  sodium  in  250  of  methyl  alcohol  with  30  parts 
of  pure  nitrobenzene,  in  a  flask  fitted  with  an  upright  condenser. 
When  the  reaction  is  complete,  the  methyl  alcohol  is  distilled  off,  and 
suflBcient  water  is  added  to  dissolve  the  sodium  formate  which 
is  produced.  The  azoxybenzene  is  obtained  as  an  oily  liquid,  which 
rapidly  solidifies  to  a  crystalline  mass. 

If  ethyl  alcohol  is  substituted  for  methyl  alcohol  in  this  process,  a 
very  poor  yield  of  azoxybenzene  is  obtained. 
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By  the  action  of  sodium  methylate  on  para-  and  ortho-nitrotolnenes, 
red  amorphous  bodies  are  produced.  W.  C.  W. 

Molecular  Rearrangement  of  certain  Hydrazo-compounds. 

By  G.  ScHULTZ  (Berl.  Ber.,  15,  1539). — This  is  a  preliminary  notice 
of  the  results  of  investigations  of  the  transformation  of  certain  aromatic 
hydrazo-compounds  into  the  isomeric  diphenyl-bases.  The  conversion 
was  effected  by  treating  the  azo-bodies,  in  alcoholic  solution,  with 
stannous  chloride.  In  the  case  of  bodies  of  the  ortho-  and  meta-series 
the  conversion  takes  place  smoothly  and  rapidly  on  warming  the 
solution.  The  para-compounds  are  best  converted  by  allowing  the 
solution  to  stand  for  a  long  time  in  contact  with  stannous  chloride. 
Azo-compounds  which  contain  hydroxyl  or  amido-groups  are  not  con- 
verted into  diphenyl  bases,  but  are  decomposed  at  the  point  of  union 
of  the  nitrogen  atoms. 

Di-metachlorazobenzene  and  di-parachlorazobenzene  yield  the 
corresponding  diphenyl  bases;  orthazo-ethylbenzene  (m.  p.  47°)  yields 
diamidodiethyl-diphenyl.  These,  together  with  a  number  of  incidental 
observations,  will  be  made  the  subject  of  a  fuller  communication. 

C.  F.  C. 

Orthotolylhydrazine.  By  M.  Bosler  (Annalen,  212,  338—339).— 
This  base,  prepared  in  the  same  manner  as  phenylhydrazine,  and  purified 
by  distillation  and  subsequent  crystallisation  from  hot  light  petroleum 
(b.  p.  70 — 100°),  forms  colourless  oblique  tabular  crystals  melting  at 
.56°,  and  having  the  composition  CvHT.NaHs.  By  oxidation  in  the  air, 
it  is  slowly  converted  into  a  brown  oil.  It  dissolves  readily  in  alcohol, 
ether,  and  chloroform,  sparingly  in  cold  light  petroleum.  "With 
mineral  acids  it  forms  stable  well  crystallised  salts.  The  hydrochloride, 
C7H,oN2,HCl  +  HvO,  is  sparingly  soluble  in  strong  hydrochloric  acid, 
easily  in  water  and  in  alcohol,  and  crystallises  in  white  silky  needles, 
which  give  otF  their  water  at  100''.  The  nitrate,  C7HioN2,HN03,  forms 
thin  anhydrous  lamina),  very  soluble  in  water  and  in  alcohol,  and  pre- 
cipitated from  the  alcoholic  solution  by  ether.  H.  W. 

Di-  and  Tri-phenyl  Phosphines.  By  A.  Michaelts  and  L. 
Gleichmann  {Ber.,  15,  801 — 804).  —  Diphenylphosphine,  PhaPH,  is 
formed  by  decomposing  diphenylphosphine  chloride  with  water  or 
caustic  soda,  thus :  A  portion  of  the  phosphine  chloride  yields  the 
compound  PhaP.OH,  which  is  resolved  at  the  ordinary  temperature 
into  a  further  quantity  of  diphenylphosphine  and  diphenylphosphinic 
acid:  2(Ph2P.OH)  =  PhoPH  +  Ph^PO.OH.  Diphenylphosphine  is  a 
liquid  which  absorbs  oxygen  slowly  from  the  air  and  combines  directly 
with  chlorine.  It  is  a  weak  base,  its  salts  are  decomposed  by  water, 
and  it  boils  at  280°. 

Triphemjlpliosfhine,  PhsP,  is  obtained  by  the  action  of  sodium 
upon  a  mixture  of  phosphenyl  chloride  and  bromobenzene  diluted  with 
ether.  On  evaporating  the  ethereal  solution,  after  the  removal  of 
sodium  chloride  and  bromide,  the  triphenylphosphine  is  obtained  as  a 
white  crystalline  mass.  It  is  insoluble  in  water,  but  soluble  in  other 
ordinaiy  solvents ;  it  crystallises  in  large  transparent  prisms  or 
tables  melting  at  75 — 76°,  and  may  be  distilled  in  an  atmosphere  of 
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hydrogen.  When  heated  at  76°  in  contact  with  the  air,  it  does  not 
oxidise,  but  if  the  temperature  be  raised,  it  bums  with  a  smoky  flame. 
It  is  a  weak  base,  forming  a  hydriodide  wTiich  is  decomposed  by  water. 
With  chlorine  it  forms  a  compound,  which  when  treated  with  caustic 
soda,  forms  tn'pheni/lpho8pho7imm  hydroxide,  Ph3P(OH)2.  This  com- 
pound crystallises  in  long  thin  white  prisms,  melting  at  148°.  When 
heated  at  100°  it  is  resolved  into  water  and  triphemjlphcsphinic  oxide, 
PhaPO. 

Trijihenylphosphine  sulphide,  PhjPS,  is  formed  by  the  direct  union 
of  sulphur  and  triphenyl  phosphine;  it  crystallises  from  alcohol  in 
long  brilliant  needles,  insoluble  in  water  and  ether,  melting  at  150 — 
151°. 

Triphenijlmefhyl-phospliontum  iodide,  PhjPMel,  is  obtained  by  the 
action  of  methyl  iodide  on  triphenylphosphine,  and  forms  shining 
leaflets  (m.  p.  1G5 — 166").  Triphenylphosphine  unites  with  methylene 
iodide  and  ethylene  bromide,  forming  meihylene-kexaphenylphos- 
phonircm  iodide,  CHj  !  (PPh3l)2,  melting  at  230 — 231°,  and  ethy- 
lene-hexaphenylphosphonium  bromide,  C2H4(PPhsBr)2,  at  300°  re- 
spectively. 

Triphenylphosphine  unites  directly  with  mercuric  chloride,  forming 
a  crystalline  compound.  P.  P.  B. 

Synthesis  of  Tyrosine.  By  E.  Erlenmeyer  and  A.  Lipp  (Ber., 
15,  1544). — Tyrosine  has  been  obtained  hitherto  only  as  a  product  of 
decomposition  of  proteids  ;  after  a  long  series  of  attempts,  the  authors 
have  devised  a  method  which  contains  at  least  the  promise  of  its 
synthetical  production.  Phenylamine  was  converted  into  paranitro- 
phenylamine,  then  into  the  corresponding  amido-com pound,  and  this, 
by  the  action  of  nitrous  acid,  into  parhydroxyphenylactic  acid  and  a 
substance  which  remained  in  aqueous  solution  after  exhaustion  of  the 
former  by  means  of  ether.  The  aqueous  solution  was  supersaturated 
with  ammonia  and  evaporated,  yielding  a  crystalline  mass  having  all 
the  characteristic  properties  of  tyrosine. 

Regarding  the  constitution  of  tyi-osine,  Barth  long  since  (Annalen, 
152,  100)  inferred  it  to  be  parahydroxyphenylamidopropionic  acid  ;  the 
methods  proposed  by  him  (ibid.,  163,  296)  and  by  Beilstein  (ibid., 
163,  142),  however,  for  its  preparation  are  imperfect,  in  failing  to 
recognise  tyrosine  as  the  a-amido-acid,  which  identity  the  authors 
have  established. 

A  fuller  communication  on  the  subject,  of  which  this  is  only  a  pre- 
liminary notice,  is  promised,  together  with  incidental  observations  on 
several  new  compounds,  e.g.,  parathiophenylalanine,  para-  and  ortho- 
nitrophenyl,  a-nitroxypropionic  acid,  paramidophenyllactic  acid, 
hydroxyhydrocarbostyril,  and  paramidophenylalanine.  C.  P.  C. 

Constitution  of  Lophine  and  Allied  Compounds.  By  B. 
Radziszewski  (Ber.,  15,  1493). — The  author  anticipates  in  this  paper 
the  more  extended  publication  of  the  results  of  his  investigation  of 
this  subject,  in  consequence  of  the  appearance  of  a  paper  by  Japp 
and  Robinson  (Trans.,  323)  on  lophine  and  amarine.  Lophine  has 
hitherto   been  obtained  either  from  amarine,  whose   constitution   is 
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nnknown,  or  by  means  of  a  reaction  at  a  temperature  above  that  at 
■which  it  can  be  assumed  to  occur  smoothly.  In  his  endeavours  to 
obtain  lophine  by  a  method  free  from  these  objections,  the  author  has 
arrived  at  the  following  results : — Cyanphenine,  prepared  by  Cloez's 
method,  reacts  with  nascent  hydrogen  to  form  ammonia  and  lophine, 
both  in  the  wet  way  (warming  its  solution  in  acetic  acid  with  zinc), 
aud  on  distilling  it  with  potash  and  iron  filings.  By  the  former 
method,  the  theoretical  yield  is  obtained,  the  lophine  being  easily 
isolated  by  precipitating  its  acetic  solution  with  water,  after  the 
removal  of  the  zinc.  The  constitution  of  cyanphenine  being  as  yet 
problematical,  nothing  is  hereby  established  in  regard  to  the  question 
at  issue  beyond  the  genetic  connection  of  cyanphenine  with  lophine. 
More  valuable  evidence  is  afforded  by  the  formation  of  lophine,  in 
approximately  theoretical  quantity,  by  the  intei-action  of  benzil,  benz- 
aldehyde,  and  ammonia  in  alcoholic  solution.  The  most  probable 
expression  of  the  reaction  is  the  following  : — 

Ph. CO.  Ph  Ph.C  :  N 

>  +    I        +  2NH3  =  3H2O  +         I        >CHPh. 
Ph.CO^       COH  Ph.C  :  N'^ 

Lophine. 

and  such,  being  the  probable  constitution  of  lophine,  the  generally 

.N— CPh 
accepted  formula  of  cyanphenine,  PhC\  ^N",  would  appear  to 

^N=CPh^ 
be  no  longer  tenable ;  and  indeed,  further,  this  formula  can  scarcely 
be  reconciled  with  the  fact  of  the  conversion  of  one  only  of  the  three 
nitrogen-atoms  into  ammonia  by  the  action  of  nascent  hydrogen.  The 
author  therefore  formulates  cyanphenine  and  lophine  as  follow : — 

/N :  cph\  ^  ^TTT,,  ^  N :  cph 

CP^XNTCPh/^  CHPh<^ .  ^p^. 

Cyanphenine.  Lophine. 

This  view  of  the  constitution  of  lophine  is  further  supported  by  the 
fact  of  its  decomposition  by  potash  into  benzyl  alcohol  atid 
benzoic  acid,  i.e.,  in  the  first  instance,  benzaldehyde.  The  author 
further  has  reason  for  regarding  the  constitution  of  glyoxaline  as 
analogous  to  that  of  lophine,  as  expressed  by  the  following  formula : — 

CHIN. 

I  NCH2.     Its   formation   by   the   interaction   of    formaldehyde, 

glyoxal,  and  ammonia,  is  especially  suggestive  of  a  constitution  analo- 
gous to  that  of  lophine. 

(3.)  The  formation  of  amarine  by  the  interaction  of  benzoin, 
benzaldehyde,  and  ammonia  is  suggestive  of  the  constitution  repre- 
sented by  the  formula<^pTTp,  ".  -j^^CHPh.  The  author  is  also  of 
opinion   that   the  nearly  related  substance  isolated  by  Kiilin   {Ann. 
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Chem.    Fharm.,    122,  308)    is    a  hydroamarine   represented   by   the 

CHPh.NH 
formula  |  ^CHPh. 

CHPh  :  N^  C.  F.  C. 

Occurrence  of  Carvacrol  in  the  Ethereal  Oil  of  Garden 
Sage  (Satureia  Hortensis).  By  E.  Jauns  (Ber.,  15,  810—819). — 
This  oil  is  a  yellow  mobile  liquid  having  an  odour  resembling  that  of 
thymol,  and  exhibiting  feeble  Isevogyrate  properties.  Its  refractive 
index  for  U  is  1-493  at  15°,  and  its  sp.  gr.  is  0898  at  15".  The 
sample  investigated  had  the  following  percentage  composition : — 
Carvacrol,  30;  cymene,  20  ;  and  a  terpene  (b.  p.  178 — 180°),  50.  The 
presence  of  a  small  quantity  of  a  phenol  producing  a  violet  coloration 
in  solutions  of  ferric  chloride,  was  also  observed.  The  author  finda 
that,  contrary  to  the  generally  accepted  statements,  carvacrol  producef 
a  green  coloration  in  solutions  of  ferric  chloride.  The  followinj^ 
physical  constants  of  the  terpene  formed  in  the  oil  have  been  deter- 
mined: — Sp.  gr.  =  0855  at  15°;  refractive  index  =  1481.  Carva- 
crol occurs  also  in  origanum  oil  and  in  the  oil  of  Thymus  Serpyllum, 
in  the  latter  it  is  accompanied  by  thymol.  P.  P,  B. 

A  Polymeride  of  Toluquinone.  By  G.  Spica  (Oazzetta,  1882, 
225 — 227). — When  toluquinone  is  treated  with  sulphuric  acid  diluted 
with  an  equal  weight  of  water,  it  gradually  dissolves,  the  solution 
turning  brown  and  depositing  a  nearly  black  pulverulent  substance, 
very  slightly  soluble  in  water,  insoluble  in  benzene,  very  soluble  in 
ether  and  in  alcohol,  moderately  soluble  in  acetic  acid.  When  purified 
by  solution  in  this  acid,  precipitation  by  water  and  washing  in  a  perco- 
lator with  chloroform,  it  gave  by  analysis  numbers  agreeing  very 
nearly  with  the  formula  of  toluquinone,  CjHaMeOj,  but  melted  at 
300°,  whereas  toluquinone  itself  melts  at  64°.  Hence  it  appears  to  be 
a  polymeride  of  toluquinone. 

This  polymeride,  suspended  in  water  and  subjected  for  severtal  days 
to  a  current  of  sulphur  dioxide,  is  converted  into  ahydroxy- 
derivative,  [C6H3Me(OH)(OH)]„,  which  crystallises,  on  evaporating 
the  resulting  solution  under  reduced  pressure,  in  fibrous  tufts  of  white 
nacreous  needles  melting  at  204°,  very  soluble  in  ether  and  in  alcohol, 
soluble  also  in  benzene.  It  is  somewhat  unstable,  and  on  exposure  to  air 
and  moisture  is  gradually  reconverted  into  the  polymeric  toluquinone. 

H.  W. 

Purpurogallin.  By  P.  de  Clkemont  and  P.  Chautard  {Compt. 
rend.,  94,  13')2 — 1364). — Purpurogallin,  obtained  from  pyrogallol  by 
the  action  of  oxidising  agents  or  of  gum  arabic,  or  by  passing  air 
through  an  aqueous  solution  in  presence  of  platinum-black,  crystal- 
lises from  alcohol  in  velvety  needles  of  dark-brown  colour  melting  at 
256°  and  subliming  with  decomposition  at  a  slightly  higher  temperature. 

Sodium  purpurogallate,  C2oHi2Na409,  is  formed  by  mixing  alcoholic 
solution  of  purpurogallin  and  soda  ;  it  is  very  deliquescent,  crystallises 
with  difficulty  in  prismatic  needles,  very  soluble  in  water,  insoluble  in 
alcohol  and  other  st)lvents.  On  heating  it  with  ethyl  iodide  under 
pressure,  the  ethyl-derivative  is  obtaiued. 
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Barium  purpurogallate,  CjoHi2Ba209,  is  precipitated  in  crystalline 
plates,  when  barium  chloride  is  added  to  a  solution  of  the  sodium 
compound :  it  is  almost  insoluble  in  water  and  other  solvents,  and  is 
decomposed  by  acids. 

When  ammonia  is  added  to  purpurog'alHn  suspended  in  water,  the 
mixture  assumes  successively  a  gi'een,  a  blue,  and  a  yellow  colour.  On 
evaporating  the  solution  to  dryness  and  treating  the  residue  several 
times  with  alcohol  and  ether,  an  insoluble  portion  is  obtained,  consist- 
ing probably  of  an  amido-compound  and  an  oxide  of  purpurogallin. 
This  compound  is  soluble  in  water,  nearly  insoluble  in  alcohol,  and 
completely  insoluble  in  other  solvents. 

By  adding  an  excess  of  bromine,  drop  by  drop,  to  purpurogallin 
suspended  in  acetic  acid,  a  tetrahromo-com.pound,  ConHijBrjOg,  is 
obtained,  crystallising  in  red  transparent  needles  (m.  p.  202 — 204°) 
which  darken  in  colour  on  exposure  to  air.  Tt  dissolves  with  yellow 
colour  in  alcohol,  ether,  and  acetic  acid,  with  a  violet  colour  in 
benzene  and  chloroform.  Nitric  acid  and  alkalis  decompose  the 
bromo-compound,  whilst  it  is  dissolved  by  sulphuric  acid  without 
decomposition  and  with  a  red  colour.  Chlorine  and  iodine  under 
similar  circumstances  give  crystalline  compounds  with  purpurogallin. 

Hydrochloric  acid  does  not  act  on  purpurogallin,  but  sulphuric  acid 
dissolves  it  in  the  cold,  yielding  a  purple  solution  from  which  it  is 
precipitated  unaltered  by  water :  on  heating  the  solution,  sulphiyous 
anhydride  is  evolved,  and  the  compound  C30H12O10  formed,  which  crys- 
tallises in  long  brown  needles,  giving  with  ammonia  a  violet  colora- 
tion, and  blue  with  potassium  and  sodium  hydroxide. 

Hydriodic  acid  heated  with  purpurogallin  under  pressure  acts  on  it 
slowly,  forming  a  series  of  hydrocarbons  of  the  general  formula 
(CioHji),!.  The  first  hydrocarbon  boils  at  195°,  and  appears  to  belong 
to  the  cymene  group,  although  it  differs  in  its  properties  from  the 
known  members  of  that  group.  A  little  above  360"  a  hydrocarbon  of 
tlie  formula  C^oHjs  is  obtained  as  a  viscous  liquid.  A  third  hydrocar- 
bon distils  at  the  melting  point  of  glass. 

Tetracetylpurpurogallin,  CjoHnXciOg,  is  obtained  by  heating  pur- 
purogallin with  acetic  anhydride  at  140°.  It  crystallises  in  prismatic 
needles  melting  at  186°,  and  subliming  at  a  little  above  that  temperature; 
when  moist,  the  crystals  are  brown,  but  in  the  dry  state  they  are  of 
a  brilliant  golden  yellow.  It  is  insoluble  in  water,  but  soluble  in 
alcohol  and  ether;  with  ammonia,  soda,  and  potash  it  gives  reactions 
similar  to  those  of  purpurogallin,  into  which  it  is  converted  by  heating 
with  an  excess  of  barium  hydroxide  under  pressure.         L.  T.  O'S. 

A  New  Class  of  Colouring-matters.  By  0.  Fischer  and  C. 
Rudolph  (Ber.,  15,  1500  —  1505). — The  authors  have  investigated 
"  Flavaniline,"  the  characteristic  product  of  the  action  of  zinc  chlo- 
ride at  250 — 270°,  on  acetanilide.  The  colouring-matter,  which  dyes 
silk  bright  yellow  with  a  moss-green  fluorescence,  is  tlemonacid  salt  of 
a  strongly  diacid  base,  which  is  thrown  down  by  ammonia  from  a 
solution  of  the  former,  as  a  milky  precipitate  which  ultimately  takes 
the  foi^m  of  long  needles.  These  are  slightly  soluble  in  water,  freely 
in  alcohol ;  they  melt  at  97°,  the  colour  changing  to  yellow. 
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The  empirical  composition  of  the  base  is  represented  by  the  formula 
CisHuN",,  and  its  formation  from  acetanilide  therefore  bj  the  equation  : 
2C8HaNO  =  C.eH.iNj  +  2H2O.  The  base  is  not  affected  by  nascent 
hydrogen  (Sn  +  HCl).  The  di-acid  salt  is  prepared  by  pouring  the 
aqueous  solution  of  the  monacid  salt  into  cold  concentrated  hydro- 
chloric acid,  in  which  it  is  almost  insoluble.  It  is  dissolved  by  water 
with  re-formation  of  the  monacid  salt.  The  platinochloride, 
Ci(iHuN2,2HCl,PtCl4,  was  obtained  by  adding  the  solution  of  the  base 
in  hot  concentrated  hydrochloric  acid  to  a  platinum  chloride  solution. 

Ethijlfiavaniline  was  obtained  by  heating  an  alcoholic  solution  of  the 
base  with  ethjl  iodide  at  110°.  Red  needles  separated  on  cooling,  and 
were  purified  by  recrystallisation  from  dilute  hydriodic  acid.  The 
resulting  compound  is  the  hydriodate  of  monoethylflavaniline, 
CifiHjsEtNojHI :  the  base  is  precipitated  by  ammonia  from  the 
solution  of  this  salt  as  a  colourless  resinous  mass.  Its  salts  have  a 
redder  tone  than  the  corresponding  salts  of  flavaniline,  and  dye  silk 
orange. 

Phenylflavanilwe  is  obtained  by  heating  the  base  with  aniline  and 
benzoic  acid  at  17u°.  Its  salts  crystallise  well,  and  are  yellow 
coloured. 

Reaction  with  Nitrous  Acid. — On  adding  sodium  nitrite  to  a  solution 
of  the  monacid  salt,  a  diazoamido-compound  is  thrown  down  as  a 
yellowish-red  crystalline  precipitate.  If  the  decomposition  be  effected, 
with  suitable  precautions,  in  presence  of  excess  of  acid,  a  phenol  is 
obtained,  and  may  be  isolated  in  the  form  of  colourless  plates  melting 
at  238°  and  subliming  without  decomposition.  According  to  analysis 
its  empirical  formula  is  CigHiaNO.  It  possesses  both  acid  and  basic 
properties,  and  its  salts  are  beautifully  crystalline.  On  distillation 
with  zinc-dust,  the  phenol  is  converted  into  a  new  base,  Jiavoline, 
CieHisN,  which  distils  above  .360°  as  a  yellowish  oil ;  on  exposure  to  a 
freezing  mixture  the  oil  solidifies  to  a  mass  of  four-sided  plates 
melting  at  65°.  The  pici*ate  and  the  chromate  of  this  base  are  very 
insoluble.  Its  nitrogen-atom  is  not  attacked  by  nitrous  acid.  The 
authors  regard  it  as  a  derivative  of  quinoline,  and  flavaniline  as  a 
monamido-derivative  of  flavoline,  in  support  of  which  they  cite 
the  result  of  the  nitration  and  amidation  of  the  base,  whereby  they 
obtained  a  colouring-matter  which  appeared  to  be  identical  with 
flavaniline. 

The  further  investigation  of  this  base  as  the  type  of  a  new  series  is 
in  progress.  C.  F.  C. 

New  Colouring-matters.  By  J.  v.  Hoeemann  (Ber.,  15,  154-1— 
1544). — By  the  action  of  epichlorhydrin  on  aniline  and  its  homologues, 
the  author  has  obtained  a  series  of  bodies  which,  on  oxidation  with 
chloranil,  yield  true  colouring-matters ;  these,  however,  are  of  little 
technical  value  owing  to  their  being  decomposed  by  boiling  with  water 
The  reaction  by  which  they  are  formed  was  suggested  by  the  analo- 
gous reaction  of  ethylene  oxide  with  aromatic  amines,  which  has  been 
investigated  by  Deniole.  From  an  a  priori  investig-.ition  of  the  reac- 
tion, the  author  regards  the  products  as  containing  a  quinoline  nucleus, 
and  the  colouring-matters  as  related  to  cyanin.    Epichlorhydrin  reacts 
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also  with  secondary  bases,  but  with  difficulty,  requiring  prolonged 
heating  at  a  high  temperature  (.150 — 160°)  to  complete  the  reac- 
tion. C.  F.  C. 

/3-Naphtlioxyl  Aldehyde.  By  G.  Kaufmann  (Ber.,  15,  804—807). 
— The  product  of  the  action  of  caustic  soda  and  chloroform  on  /3- 
naphthol,  yields  on  treatment  with  light  petroleum,  an  insoluble 
grey  powder,  which,  when  crystallised  from  aniline,  forms  small 
brownish  prisms  melting  at  210°.  This  substance  is  identical  with 
that  described  by  Rousseau  (^Compt.  rend.,  94,  133),  as  a  pseudo- 
diatomic  alcohol.  The  portion  soluble  in  light  petroleum  consists 
of  two  compounds,  viz.,  /S-naphthoxyl-aldehyde  and  a  small  quantity 
of  a  substance  insoluble  in  caustic  soda,  which  crystallises  from  a 
mixture  of  ether  and  alcohol  in  slender  shining  needles,  melting  at 
144°. 

Q-Naphthoxyl  aldehyde,  CioH6(OH).COH,  is  insoluble  in  water,  but 
soluble  in  alcohol  and  ether,  and  forms  colourless  prisms  melting  at 
'JQ'^.  Its  solutions  give  a  brown  coloration  with  ferric  chloride,  and 
reduce  amraoniacal  solutions  of  silver  nitrate ;  it  is  soluble  in  caustic 
alkalis,  forming  with  caustic  soda  the  compound  CioH6(ONa).COH, 
which  crystallises  in  yellow  leaflets.  By  careful  fusion  with  caustic 
potash  this  aldehyde  is  oxidised  to  naphthoxyl-carbox^ic  acid,  its  pro- 
duction being  attended  with  the  formation  of  some  dinaphthol. 

Naphthoxi/l-carboxylic  acid,  CioH6(OH).COOH,  is  sparingly  soluble 
in  water,  and  crystallises  from  dilute  alcohol  in  fine  needles,  melting  at 
150°  ;  its  alcoholic  solution  gives  a  blue  coloration  with  ferric  chloride. 
This  acid,  when  boiled  with  water,  is  resolved  into  carbonic  anhydride 
and  |S-naphthol.  It  forms  crystalline  potassium  and  ammonium  salts, 
and  its  silver  salt  is  obtained  as  a  white  amorphous  precipitate.  1'liis 
acid  is  isomeric  with  the  two  described  by  SchafFer  (Annalen,  152,  279) 
and  the  four  acids  described  by  Stumpf  (ibid.,  188, 1),  and  is  regarded 
by  the  author  as  a  /3^-derivative. 

The  dmaphthol,  (CinH6.0H)2,  formed  together  with  the  above  acid,  is 
insoluble  in  water,  but  soluble  in  alcohol,  from  which  it  crystallises  in 
slender  silky  needles,  melting  at  195°.  It  is  soluble  in  alkalis,  but 
insoluble  in  solutions  of  alkaline  carbonates.  It  produces  no  colora- 
tion with  solutions  of  ferric  chloride,  and  is  an  isomeride  of  the  two 
dinaphthols  which  Dianin  obtained  by  the  action  of  ferric  chloride 
on  naphthol  (Ber.,  6,  1252). 

Attempts  made  to  prepare  naphthoxyl  aldehydes  from  a-naphthol 
yielded  unsatisfactory  results.  P.  P.  B. 

Hydrazine-benzoic    Acids.      By   E.  Fischer  and    E.   Renouf 

(Avnalen,  212,  333 — 338). — The  ortho-  and  meta-acids   are  already 

known  (Annalen,  180,    l92  ;  Ber.,  13,  679;  Abstr.,  1880,  647).     The 

ortho-acid,  as  might  be  expected,  is  the  only  modification  convertible 

by  separation  of  water  into  a  simple  anhydride. 

CO 
This  compound,  C7H6N2O  =  CeHi^^pp^-NH,  is  prepared  by  heating 

the  ortho-acid  as  quickly  as  possible  to  220 — 225°,  interrupting  the 
operation  as  soon  as  the  mass  is  completely  fused,  and  no  more  water 
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escapes.  It  is  quite  colourless  when  pure,  and  separates  from  the  hot 
alcoholic  solution  on  slow  cooling  in  shining  mostly  six-sided  mono- 
clinic  plates,  often  arranged  in  parallel  rows,  and  exhibiting  the  com- 
bination OP  .  ooPcb  .  P.  The  P-faces,  like  all  the  rest,  are  highly- 
lustrous  and  specular,  but  always  much  arched.  Cleavage  very  dis- 
tinct, parallel  to  the  orthopinacoid.  The  compound  has  no  definite 
melting  point.  It  begins  to  sinter  together  and  becomes  coloured  at 
220°  ;  melts  completely  with  progressive  decomposition  at  242°  to  a 
dark-red  liquid  ;  and  is  converted  after  some  time  at  the  same  tem- 
perature into  a  tarry  mass.  It  exhibits  both  basic  and  acid  proper- 
ties ;  dissolves  readily  in  alkalis  ;  and  in  boiling  aqueous  solution  slowly 
decomposes  the  carbonates  of  the  alkaline  earths.  On  mixing  its 
concentrated  solution  in  pure  soda-ley  with  ab.solute  alcohol,  the 
sodium  salt,  CvHsN.^ONa,  separates  in  fine  silvery  laminae  containing 
crystal- water  which  escapes  at  loO°,  the  crystals  at  the  same  time 
losing  their  lustre.  Equal  stability  is  exhibited  by  the  compounds  of 
the  anhydride  with  strong  acids.  The  hydrochlorvle  C7H«N,0,HCl 
forms  white  needles  very  soluble  in  water  and  in  alcohol,  much  less 
soluble  in  strong  hydrochloric  acid.  The  sulphate  exhibits  similar 
properties.  The  anhydride  likewise  unites  with  metallic  salts.  On 
mixing  its  cold  aqueous  solution  with  mercuric  chloride,  a  white  floc- 
culent  precipitate  is  formed  which  dissolves  in  hot  water,  and  the 
solution,  on  cooling,  deposits  tufts  of  needles  having  the  composition 
C7H8N..O,HgCl2.     A  similar  compound  is  formed  with  silver  nitrate. 

A  diacetyl  denvative,  C6H«<^^t— >N5^,  is  formed  on  boiling  the 

anhydride  with  five  times  its  weight  of  acetic  anhydride,  and  crystal- 
lises from  hot  alcohol  in  white  needles  melting  at  112°,  very  slightly 
soluble  in  water  and  dilute  acids,  but  dissolved  and  decomposed  by  hot 
alkaline  leys.  Two  ethyl- derivatives  are  aLso  formed  on  heating  the 
sodium  salt  with  ethyl  iodide  and  a  small  quantity  of  alcohol,  one 
soluble  in  alcohol,  the  other  insoluble  and  apparently  consisting  of  a 
diethy  1-com  pound . 

rarahydrazine-hevzoic  acid,  Ci^^iOz  =  COOH,C6H4.NH.NH2,  is 
prepared  by  drenching  7  pai'ts  paramidobenzoic  hydrochloride  with 
5  parts  strong  hydrochloric  acid  (sp.  gr.  1*19)  and  30  parts  water, 
gradually  adding  to  the  cooled  mixture  the  calculated  quantity  of 
sodium  nitrite,  the  amido-acid  being  thereby  completely  converted 
into  the  diazo-compouiid  and  dissolved ;  and  on  pouring  the  liquid 
into  a  cold  saturated  solution  of  normal  sodium  sulphite  containing 
rather  more  than  2  mols.  of  the  salt  to  1  mol.  of  the  amido-acid,  then 
adding  acetic  acid  to  acid  reaction,  and  zinc-dust,  warming  gently  till 
the  solution  becomes  colourless,  and  passing  hydrogen  chloride  into 
the  perfectly  cooled  liquid,  the  hydrochloride  of  the  hydrazine-acid 
separates,  together  with  sodium  chloride.  The  saline  mass  is  then  to 
be  washed  with  cold  water,  and  the  residue  recrystallised  from  hot 
water.  The  salt  thus  obtained  forms  white  needles  slightly  soluble  in 
cold,  moderately  soluble  in  hot  water,  and  having,  when  dried  at  100", 
the  composition  C7H8N302,HC1.  The  free  hydrazine- acid  obtained  by 
dissolving  this  salt  in  soda-ley  and  precipitating  with  acetic  acid,  has, 
after  drying  in  a  vacuum,  the  composition  NH2.NH.C6H4.COOH.     It 
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is  very  slightly  soluble  in  cold,  much  more  readily  in  hot  water,  and 
crystallises  from  the  warm  aqueous  solution  on  rapid  cooling  in 
slender  needles,  and  on  slow  cooling  in  larger  colourless  plates. 
Heated  in  a  capillary  tube,  it  melts  at  220 — 225°,  with  brisk  in- 
tumescence, and  partial  resolution  into  carbonic  anhydride  and  phenyl- 
hydrazine.  H.  W. 

Phenylacetic  Acid.  By  S.  Gabriel  (Ber.,  15,  834— 842).— Para- 
midohenzyl  cyanide,  NH2.C6H4.CH2.CN,  is  best  prepared  by  the  action  of 
tin  and  hydrochloric  acid  on  nitro benzyl  cyanide  (m.  p.  116°).  After 
precipitating  the  tin  from  the  solution  by  sulphuretted  hydrogen,  the 
filtrate  is  mixed  with  an  excess  of  sodium  hydroxide  and  extracted 
with  ether.  On  evaporating  the  ethereal  extract,  the  cyanide  remains 
in  crystalline  plates  (m.  p.  44°),  which  are  sparingly  soluble  in  carbon 
bisulphide,  but  dissolve  freely  in  most  solvents.  The  dlacetic  derivative, 
NAc2.C6H4.CH2.CN,  forms  needle-shaped  crystals  (m.  p.  153")  soluble 
in  chloroform,  ether,  benzene,  carbon  bisulphide,  acetic  acid,  and  in  hot 
water.  Paracetamidohenzyl  cyanide,  NHAc.C6H4.CH2.CN,  which  is 
formed  together  with  the  preceding  compound,  crystallises  in  colour- 
less needles  (m.  p.  96°),  soluble  in  alcohol,  ether,  glacial  acetic  acid, 
and  chloroform.  By  the  action  of  strong  nitric  acid  on  either  of  these 
acetic  derivatives,  metanitroparacetamtdubenzyl  cyanide, 

C6H3(CH2.CN)(N02)(NHA^)  [1:3:  4], 

is  produced.  It  crystallises  in  yellow  needles  or  plates  which  melt  at 
113°,  and  dissolve  readily  in  benzene,  chloroform,  and  warm  acetic  acid. 
On  saponification  with  concentrated  hydrochloric  acid  this  compound 
yields  nitramidophetiylacetic  acid,  C6H3(CH2.COOH)(N02)(NH2) 
[1  :  3  :  4J.  This  acid  crystallises  in  orange-coloured  needles 
melting  at  144°,  freely  soluble  in  alcohol,  ether,  acetic  acid,  ammonia, 
and  in  hot  water.  The  hydrochloride  is  decomposed  by  water. 
When  a  solution  of  the  acid  in  ether  and  alcohol  is  mixed  with  amyl 
nitrite  and  strong  hydrochloric  acid,  red  needles  of  nitrosomethyl- 
nitrodiazobenzene  chloride  are  deposited.  The  crystals  explode  when 
heated.  The  diazo-corapound  is  decomposed  by  alcohol  with  the  for- 
mation of  nitrosomethylmetanitrobenzene  (m.  p.  115 — 118°),  which 
crystallises  in  needles  soluble  in  alcohol,  ether,  acetic  acid,  benzene, 
chloroform,  and  in  soda.  On  oxidation  with  chromic  mixture,  meta- 
nitrobenzaldehyde  (m.  p.  57°),  is  produced. 

Metanitroparamidohenzyl  cyanide  is  prepared  by  adding  soda  to  an 
aqueous  solution  of  nitroacetamidobenzyl  cyanide,  in  quantity  sufficient 
to  produce  a  decidedly  alkaline  reaction.  Orange-coloured  rhombic 
plates  (m.  p.  118°)  are  deposited,  which  dissolve  readily  in  alcohol, 
ether,  and  acetic  acid.  A  diazo-compound  appears  to  be  formed  by 
the  action  of  nitrous  acid  on  the  nitric  acid  solution  of  the  cyanide. 

Bromacetamidohenzyl  cyanide  (m.  p.  129°),  prepared  by  the  action  of 
bromine-water  on  paracetamidohenzyl  cyanide,  yields  metahwmopar- 
amidophenylacetic  acid  when  saponified  with  strong  hydrochloric  acid. 
This  acid  crystallises  in  colourless  scales  melting  at  136°,  soluble  in 
ether,  alcohol,  benzene,  and  acetic  acid.     The  c^iazo-compound  was  not 
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isolated,  but  the  product  of  its  decomposition  by  alcohol  was  shown  to 
be  metabromophenylacetic  acid  melting  at  lOO'S".  W.  C.  W. 

a-Ditolylpropionic  Acid.  By  A.  Haiss  {Ber.,  15, 1474 — 1481). — 
The  author  prepared  tliis  acid  by  Bottinger's  method  (ibid.,  1595),  and 
obtained  by  the  action  of  sulphuric  acid  on  10  grams  of  pyroracemic 
acid  and  30  grams  of  toluene,  a  yield  of  22  grams  of  the  pure  acid.  It 
melts  at  151",  and  volatilises  unchanged  on  raising  the  temperature. 
Details  of  crystallographic  measurements  are  given.  The  ammonium 
salt  crystallises  from  alcohol  in  long  needles ;  on  recry stall isation,  it 
loses  ammonia.  The  calcium  salt  forms  a  crystalline  powder,  sparingly 
soluble  in  water  and  alcohol.  The  ethyl  salt  crystallises  from  alcohol 
in  prisms  which  melt  at  145°. 

Ditolylethane,  CHMe(C7H7)2.  On  distilling  the  acid  with  quicklime, 
it  is  converted,  without  carbonisation,  into  ditolylethane,  boiling  at 
294°,  and  converted  by  oxidation  into  ditolylketone  melting  at  94° — 
identical  therefore  with  Fischer's  paratolyldiethane  (ibid.,  7,  1193). 

l)initro-cc-dit(jli/]propionic  Arid. — This  nitro-acid  is  prepared  by 
slowly  adding  a-ditolylpropionic  acid  to  a  well  cooled  (  —  5°)  mixture 
of  nitric  and  sulphuric  acids.  After  purification,  it  is  obtained  in 
yellowish  crystals  (m.  p.  129°),  which  are  easily  soluble  in  alcohol  and 
in  ether.  The  ammonium  salt  is  prepared  by  dissolving  the  acid  in 
alcoholic  ammonia ;  from  this  solution,  the  calcium  and  barium  salts 
are  thrown  down,  as  crystalline  precipitates,  on  adding  the  chlorides. 
The  corresponding  diamido-acid  is  obtained  by  reduction  with  tin  and 
hydrochloric  acid  in  the  usual  way  :  on  adding  alcohol  to  the  con- 
centrated  aqueous  solution,  the  hydrochloride  is  precipitated  in  trans- 
parent needles. 

Tetranitro-a-ditolylpropionic  Acid. — For  the  formation  of  this  com- 
pound a  mixture  of  2  vols,  concentrated  nitric  acid  and  1  of  sulphuric, 
at  15°  is  requisite.  The  product  crystallises  in  bright  yellow 
needles  melting  at  224°,  easily  soluble  in  alcohol  and  in  ether. 
The  ammonium  salt  was  prepared  by  dissolving  the  nitro-acid  in 
alcoholic  ammonia ;  it  crystallises  in  bright  yellow  needles;  the  barium 
salt  is  easily  soluble  in  water. 

Monobronio-x.ditoli/lpropionic  Acid. — This  compound  is  obtained  by 
adding  bromine  to  a  solution  of  the  ditolylpropionic  acid  in  chloro- 
form and  applying  a  gentle  heat.  It  crystallises  in  warty  masses 
melting  at  144°,  freely  soluble  in  alcohol  and  in  ether. 

Diphenylethanetrimrboxylic  Acid. — This  acid  is  the  product  of  the 
action  of  potassium  permanganate  on  the  ditolylpropionic  acid,  in  boiling 
aqueous  solution.  It  crystallises  in  shining  needles  melting  at  254", 
slightly  soluble  in  water,  easily  in  alcohol  and  in  ether.  On  warmingr 
with  concentrated  nitric  acid  it  is  dissolved,  but  without  change,  and 
separates  out  on  cooling.  The  ammonium  salt  of  this  acid  crystallises 
in  colourless  needles.  The  barium  salt  is  obtained  as  a  crystalline 
precipitate,  somewhat  soluble  in  boiling  water;  the  silver  salt  also  is 
but  slightly  soluble  in  boiling  water ;  the  mercuric  salt  is  soluble  in 
water  and  in  alcohol.  The  disodium  salt  is  obtained  by  boiling  a 
solution  of  soda  with  excess  of  the  acid  ;  the  corresponding  silver 
salt   is   easily  soluble   in  hot   water.      The   proof   of   the    constitu- 
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tion  of  this  acid  lay  in  its  conversion,  by  sublimation  at  280°,  into 
diphenylethanedicarboxylic  acid  melting  at  275°,  and  the  conversion 
of  this  by  distillation  from  soda-lime  into  diphenyletliane,  boiling 
at  286°,  and  possessing  all  the  properties  of  that  prepared  from 
aldehyde.  C.  F.  C. 

Benzyloxyphenyl-a-propionic  and  Benzylparamethyloxy- 
phenyl-a-propionic  Acid.  By  M.  Mazzara  (Gazzetta,  1882,  261 — 
266). — The  former  of  these  acids  was  obtained  by  a  process  analogous 
to  that  previously  employed  for  the  preparation  of  benzyloxyphenyl- 
acetic  acid  (this  vol.,  p.  408),  viz.,  by  heating  potassium-benzylphenol 
in  molecular  proportion  with  the  sodium  salt  of  a-chloropropionic 
acid  (prepared  by  di.stilling  calcium  lactate  with  2  mols.  PCI5,  de- 
composing the  crude  distillate  of  lactic  chloride  with  water,  agitating 
the  product  with  ether,  and  purifying  the  acid  thereby  dissolved  by 
rectification). 

On  dissolving  the  product  in  water,  and  treating  the  solution  with 
hydrochloric  acid,  an  oily  substance  separated  which  soon  solid itied  ; 
and  on  treating  this  product  with  ammonium  carbonate  to  remove  .1 
small  quantity  of  unaltered  phenol,  and  again  adding  hydrochloric 
acid,  benzyloxyplienyl-ct-propioiiic  acid  was  precipitated  in  the  crystal- 
line state.  This  acid,  puritied  by  recrystallisation  from  dilute  alcohol 
or  hot  water,  crystallises  in  small  shining  scales  melting  at  100 — 102°. 
It  is  very  soluble  in  alcohol  and  ether,  and  produces  a  yellowish  tur- 
bidity with  picrates.  It  gives  by  analysis  74' 72  per  cent,  carbon  and 
6'66  hydrogen,  agreeing  with  the  formula — 

CieHieOs  =  CH^Ph.CeHi.O.CHMe.COOH. 

The  lead  salt,  (Ci6Hi503)2Pb,H20,  obtained  by  adding  lead  nitrate  to 
a  solution  of  the  acid  neutralised  with  ammonia,  is  a  white  flocculent 
precipitate,  composed  of  minute  needles.  It  is  very  slightly  soluble 
in  water,  and  becomes  pasty  under  boiling  water.  Heated  in  a  tube 
nearly  to  100°,  it  melts  and  solidifies  to  a  yellowish  amorphous  mass. 
The  barium  salt,  (Ci6Hi503)2Ba,H20,  is  likewise  a  flocculent  precipi- 
tate composed  of  small  needles,  which  melts  and  gelatinises  under 
boiling  water ;  behaves  like  the  lead  salt,  when  heated  in  a  tube  at 
100°.  The  silver  salt,  CigHiaOaAg,  is  a  white,  apparently  curdy  pre- 
cipitate, but  little  altered  by  light,  sparingly  soluble  in  alcohol  and 
ether. 

BeiizylparamethyloxT/phenyl-sc.propionic  acid, 

CnHisO^  =  CHsPh.CeHsMe.O.CHMe.COOH, 

is  prepared  like  the  preceding  acid,  but  is  very  difficult  to  purify, 
being  precipitated  from  its  salts  in  a  pasty  condition,  which  it  main- 
tains  for  a  long  time.  From  boiling  water,  however,  in  which  it  is 
very  slightly  soluble,  it  may  be  obtained  in  small  perfectly  white  crys- 
tals. It  melts  at  115°  ;  produces  a  yellowish  turbidity  with  ferric 
salts.  Its  lead  salt,  (Ci;Hn03)2Pb,-^H20,  is  prepared  like  that  of  the 
preceding  acid,  which  it  resembles.  The  barium  salt,  obtained  by  pre- 
cipitation from  the  ammonium  salt,  is  very  unstable.     The  silver  salt 
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is  but  little  altered  by  light.  It  is  insoluble  in  water,  softens  and 
blackens  under  boiling  water ;  dissolves  in  alcohol  and  in  etlier,  and 
separates  from  the  ethereal  solution  in  scales.  H.  W. 

Hydrocinnamic  Acid.  By  S.  Gabriel  and  H.  Steudemann 
(Ber.,  15,  8i2 — 84-7). — raramidohydrocinnamtc  acid  (m.  p.  131°)  is 
formed  by  boiling  an  ammoniacal  .solution  of  paranitrohydrocinnamic 
acid  (m.  p.  163°)  with  a  solution  of  ferrous  sulphate.  (The  reduction 
is  complete  when  the  precipitate,  which  is  produced  on  the  addition  of 
hydrochloric  acid  to  the  concentrated  filtrate,  redissolves  in  an  excess 
of  acid.)  The  mixture  is  filtered,  the  filtrate  concentrated  and 
neutralised  with  hydrochloric  acid  to  precipitate  amidohydrociimamic 
acid. 

Faracetamidohijdrocinnamic  acid,  NHXc.C6H4.C2H4.COOH,  crystal- 
lises in  colourless  needles  (m.  p.  143),  soluble  in  alcohol,  ether,  and 
acetic  acid.  On  the  addition  of  potassium  nitrate  to  a  solution  of  the 
acetic  derivative  in  fiu]\)h\iric  acn\,metanltropariicetamidohydrocinnamic 
acid,  CoH3(C.,H4.COOH)(N02)(NHXS)  [1:3:4],  is  produced.  It  is 
precipitated  on  diluting  the  acid  solution.  The  best  yield  is  obtained 
when  not  more  than  1  gram  of  the  substance  is  operated  on.  The 
nitro-compound  forms  pale  yellow  needles  (m.  p.  174°),  soluble  in  hot 
water,  alcohol,  benzene,  and  glacial  acetic  acid.  When  it  is  boiled 
with  concentrated  hydrochloric  acid,  metauitroparamidohydrocinnamic 
acid,  C6H3(C2H4.CObH)(NOj)(NH2)  [1:3:  4],  is  obtained.  This 
acid  forms  orange-coloured  crystals  (m.  p.  145°),  which  dis.solve  freely 
in  ether,  acetic  acid,  and  warm  alcohol  or  water. 

By  the  action  of  ethyl  nitrite,  it  yields  a  diazo-,  and  not  a  nitroso- 
compound.  The  diazo-derivative  is  decomposed  by  boiling  alcohol  with 
formation  of  vietanitrohydrocinnamic  acid  melting  at  118°.  The  nitro- 
acid  crystallises  in  long  yellow  needles  soluble  in  ether  and  acetic 
acid.  On  reduction  with  tin  and  hydrochloi'ic  acid,  the  hydrochloride 
of  metamidohydrocinnamic  acid  is  obtained  in  fiat  coloui'less  needles. 
The  free  base  (m.  p.  84°)  is  soluble  in  acids,  alkalis,  alcohol,  ether, 
and  water. 

The  following  table  shows  the  melting  points  of  the  nitro-  and 
amido-hydrocinnamic  acids : — 


Nitrohydrocinnamic  acid. . 
Amidohydrocinnamic  acid 


Monochlorocinnamic  Acid.  By  G.  W.  Jutz  {Ber.,  15,  788). — 
By  treating  phenyldichloropropionic  acid  (Ber.,  14,  18G7)  with  alco- 
holic potash,  two  potassium  chlorocinnamates  are  obtained,  which  are 
separated  by  their  different  solubilities  in  alcohol.  From  the  more 
soluble  salt,  a  monochlorocinnamic  acid  may  be  obtained,  crj'stallising 
in  leaflets  melting  at  114°,  whilst  the  other  salt  yields  an  acid  crystal- 
lising in  long  needles  melting  at  142 — 143°.  P.   P.  B. 


Para. 

Meta. 

Ortho. 

163° 

118° 

113° 

131 

84 

decomposes  into  water 
and  hydrocarbostyril. 
W.  C.  W. 
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Condensation-products  of  Bibasic   Patty  Acids.     By  H.  v. 
Pechmann  {£er.,  15,  881 — 892). — Benzoijlucrylic  acid, 

COPh.CHICH.COOH, 

prepared  by  the  action  of  alnrainium  chloride  on  benzene  and  maleic 
anhydride,  is  deposited  from  benzene  in  plates,  and  from  toluene  in 
long  needles  melting  at  99°,  sparingly  soluble  in  cold  water  and  light 
petroleum.  The  hot  aqueous  solution  deposits  white  plates  (m.  p. 
64°),  which  contain  water  of  crystallisation.  This  acid  resists  the 
action  of  dilute  acids,  but  is  decomposed  by  alkalis  and  alkaline  car- 
bonates, forming  acetophenone  and  glyoxylic  acid.  When  benzoyl- 
acrylic  acid  is  boiled  with  twice  its  weight  of  acetic  anhydride  in  a 
flask  fitted  with  an  upright  condenser,  ruby-red  crystalline  needles  are 
deposited,  which  have  the  composition  doHeO,.  Boiling  xylene  is  the 
menstruum  best  adapted  for  the  recrystallisation  of  this  substance. 
The  crystals  dissolve  in  cold  sulphuric  acid,  forming  a  blue  solution, 
which  on  the  addition  of  water  yields  a  red  precipitate  of  the  original 
substance.  If  the  solution  in  strong  sulphuric  acid  is  gently  heated, 
its  colour  changes  to  red,  and  on  dilution  with  water  a  red  solution, 
exhibiting  au  intense  green  fluorescence,  is  obtained.  On  distillation 
with  a  very  small  quantity  of  zinc-dust,  a  yellow  crystalline  compound 
is  produced,  which  begins  to  sublime  at  290°,  and  melts  above  300°. 
It  is  soluble  in  benzene  and  xylene,  forming  brown  solutions,  which 
exhibit  a  green  fluorescence.  Benzoylacrylic  acid  unites  with  bromine, 
forming  a  colourless  addition-product  melting  at  13o°. 

Toluylacrylic  acid,  CgHiMe.CO.CH  '.  CH.COOH  (m.  p.  138°),  resembles 
benzoylacrylic  acid  in  its  properties,  and  yields  a  red  condensation- 
product  when  treated  with  acetic  anhydride. 

Benzoylpropionic  acid,  described  by  Burcker  {Bull.  Soc.  Chim.,  35, 
17),  does  not  i^ield  a  condensation-product  when  boiled  with  acetic 
anhydride.  On  reduction  with  zinc-dust  and  acetic  acid,  a  crys- 
talline compound  (m.  p.  165°)  is  obtained,  which  is  soluble  in  alcohol, 
but  insoluble  in  alkalis.  On  reduction  with  sodium  amalgam,  phenyl- 
hydroxybutyric  acid,  0H.CHPh.(CH,)2.C00H,  is  produced.  This 
acid  melts  at  30°,  and  decomposes  on  distillation,  yielding  phenyl- 
butyrolactone  (which  has  also  been  obtained  from  isophenylcrotonic 
acid  by  Fittig,  Anyialen,  208,  121).  The  lactone  melts  at  .34°.  It 
dissolves  freely  in  alcohol,  ether,  benzene,  and  acetic  acid.  From  the 
sulphuric  acid  solution,  water  throws  down  a  colourless  precipitate, 
which  possesses  the  properties  of  an  acid. 

Bemoylerotonic  acid,  COPh.CMe  '.  CH.COOH,  prepared  by  the 
action  of  aluminium  chloride  on  a  mixture  of  benzene  and  citraconic 
anhydride,  crystallises  in  needles  melting  at  113°.  By  boiling  with 
alkalis,  it  is  decomposed  into  propiophenone  and  glyoxylic  acid,  which 
are  afterwards  converted  into  glycolic  and  oxalic  acids. 

W.  C.  W. 

Sulphonic  Acids  of  Hydroxyazobenzene.  By  H.  Limpricht 
(Ber.,  15,  1295 — 1299). — By  the  action  of  warm  fuming  sulphuric  acid 
azoxybenzene,  four  sulphonic  acids  of  hydroxyazobenzene  are  formed, 
the  monoacid  by  beating  one  part  azoxybenzene  with  5  parts  sulphuric 
acid,  the  di-,  tri-,  and  tetra-sulphonic  acids  by  heating  one  part  azoxy- 
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benzene  with  ten  parts  of  acid.  In  order  to  separate  the  acids,  the 
crude  product  is  allowed  to  cool,  whereby  crystals  of  the  monosnlpho- 
nic  acid  separate  out :  the  filtrate  is  then  neutralised  with  lime,  the  cal- 
cium sulphate  removed,  and  potassium  carbonate  added.  The  potassium 
salts  of  the  three  acids  may  be  separated  by  fractional  crystallisation 
from  water. 

HydroxyazohenzenemonosuJphontc  acid,  SOjH.CeHi.Nj.CsHi.OH,  crys- 
tallises in  reddish  leaflets,  soluble  in  water,  sparingly  soluble  in  dilute 
acids.  The  potassium,  barium,  and  silver  salts  also  form  similar 
crystals;  the  chloride  (m.  p.  122°)  crystallises  in  golden,  the  amide 
(m.  p.  212°)  in  flesh-coloured  leaflets.  The  author  was  unable  to 
establish  the  identity  of  this  acid  with  previously  prepared  acids  of 
similar  constitution ;  it  shows,  however,  some  points  of  resemblance 
with  the  acid  obtained  by  Griess  from  phenol  and  the  diazo-derivative 
of  pai-amidobenzenesulphonic  acid, 

Ilydroxyazobeiizenediifulp/umicacid,  (0'H.)Cl2H.^^!f^(SOtH)2,CTy6ta^\i8es 
in  golden  needles,  easily  soluble  in  water,  sparingly  soluble  in  acids. 
The  potassium  salt  crystallises  in  needles,  the  barium  and  silver  salts 
form  dark-red  crystalline  precipitates. 

Hydroxyazobenzenetrimlphouic  acjVZ,  OH.C6H2(S03H)j.Nj.C«Hi.SOjH, 
crystallises  in  ruby-red  deliquescent  needles,  sparingly  soluble  in  dilute 
acids.  The  potassium  salt  forms  golden-yellow  needles ;  the  barium, 
lead,  and  silver  salts  are  dark-brown  crystalline  precipitates.  The 
chloride  forms  a  reddish  crystalline  powder  melting  at  220°  ;  the  amide, 
golden,  sparingly  soluble  leaflets.  IJy  the  action  of  reducing  agents, 
hydroxyazoben/.enetrisulphonic  acid  is  converted  into  paramidobenzene- 
sulphunic  and  ainidophenoldisulphcnic  acidihuB: — 

OH.CqH^CSOjH),  N,.C.H4.S0,H  -I-  2H, 

=  0H.C«Hj(S03H)j.NH,  -j-  SO.H.CsH^.NH^. 

The  latter  crystallises  in  delicate  white  needles,  soluble  in  water, 
sparingly  soluble  in  alcohol.  It  gives  a  violet  coloration  with  ferric 
chloride.  The  hydrogen  potassium,  and  ammonium  salts  crystallise 
in  red  prisms  ;  the  normal  red  salt  is  a  crystalline  precipitate.  By 
passing  nitrous  acid  into  water  in  which  the  hydrogen  potassium  salt 
is  suspended,  a  potassium  salt  of  a  diazo-acid  is  obtained,  of  constitu- 

N 
tion  (S03K)2C6H2^     z^N,  which  crystallises  in  golden   needles,   ex- 

plodes  slightly  on  heating,  and  on  boiling  with  water  forms  a  potas- 
sium s.alt  of  a  quinoldisul'phonic  acid,  C6Hs(OH)2(S03K)2.  A  solution 
of  this  latter  salt  forms  a  violet  coloration  with  ferric  chloride,  reduces 
silver  solution,  and  gives  with  barium  chloride  and  lead  acetate 
sparingly  soluble  precipitates.  Inasmuch  as  in  hydroxyazobenzene  the 
N  and  OH  groupings  are  in  the  para-position,  it  follows  that  in  the 
amidophenoldisulphonic  acid  the  NH2  and  OH  groupings  must  be  in 
the  same  position ;  further,  as  pararaidobenzenesulphonic  acid  is 
formed  by  the  reduction  of  the  trisul phonic  acid,  the  latter  must  have 
the  constitution  CgH2(OH)(S03H)2.N2.C6H,.S03H  ;  OH  :  N=  1 :  4,  and 
SO3H  :  N  =  1:4;  but  the  position  of  the  two  sulphonic  groupings  is 
uncertain. 
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Hydroxy azdbenzenetetrasulphonic  acid,  CioHsOHN2(S03H)4,  cannof  be 
obtained  in  the  crystalline  state.  Its  potassium  salt  forms  golden-yellow 
interlaced  needles,  its  barium  salt  a  crystalline  precipitate.  The  solu- 
tion of  the  potassium  salt  reduces  silver  solution,  and  forms  a  pre- 
cipitate of  tribromophenol  with  bromine-water.  V.  H.  V. 

Preparation  of  Dextrorotatory  Mandelic  Acid  from  the 
Optically  Inactive  Acid.  By  J.  Lewkowitsch  (Ber.,  15,  1505). — 
The  author  finds  that  solutions  of  inactive  mandelic  acid  (ammonium 
salt)  when  sown  with  various  microzoa,  e.g.,  Bacterium  tenno,  Asper- 
gillus, Mucor,  Penicillium  glaucum,  exhibit  the  phenomenon  of  gradual 
development  of  optical  activity  (dextrorotation).  The  explanation 
lies  in  the  destruction  by  the  organisms  of  the  laevorotatory  acid,  which 
is  moreover  that  obtained  by  the  action  of  hydrochloric  acid  on 
amygdalin,  and  therefore  formed  by  the  "  natural ''  process.  The  ob- 
servation is  therefore  in  sequence  with  the  various  similar  cases 
observed  by  Pasteur  and  by  Le  Bel  {Oompt.  rend.,  46,  51,  87,  89, 
92),  and  in  harmony  with  the  hypothesis  that  the  optical  inactivity 
of  bodies  prepared  by  artificial  synthesis  is  due  to  the  simultaneous 
formation  of  the  antithetical  isomerides.  The  author  is  pursuing  the 
subject.  C.  F.  C. 

Vulpic  Acid.  By  A.  Spiegel  (Ber.,  15,  1546— 1554).— The 
author  has  investigated  the  bodies  which  accompany  dihydrocornicu- 
laric  acid,  as  products  of  reduction  of  pulvinic  acid,  and  has  thereby 
established  both  their  mode  of  origin  and  the  constitution  of  the 
parent  .substance,  pulvinic  acid.  These  products  may  be  arranged  in 
the  following  series,  the  corresponding  lactones  to  which,  like  pulvic 
acid,  they  give  rise  being  also  formulated : — 

Lactone. 

1.  Pulvic  acid CigHuOs  CibHioOi 

2.  Carboxycornicularic     acid  . .      C'lgHuOj  Ci8Hia04 

3.  Cornicularic  „      .  .       CnHuOa  CnHi202 

4.  Dihydrocornicularic        ,,     •  •    I  n  xi  r*  n  xi  n 

5.  Isodihydrocornicularic    „     . .  J 

6.  Tetrahydrocornicularic  ,,     . .      CnHisOs  CnHigOs 

7.  Diphenylvaleric  „     . .      CnHisOj  — 

Of  these,  4  constitutes  the  crystalline  portion  of  the  product  of  the 
reduction  of  pulvic  acid  with  zinc-dust  in  presence  of  ammonia, 
2,  3,  5,  and  probably  also  6  occurring  in  the  non-crystalline  portion 
{ibid.,  14,  1()86)  :  this  portion  was  treated  with  acetic  anhydride, 
and  the  resulting  crystalline  anhydrides  were  separated  by  recrystal- 
lisation  from  alcohol,  from  a  non-crystalline  residue.  This  paper 
being  anticipatory  of  a  fuller  publication,  the  following  particulars  of 
the  research  are  given  in  bare  outline. 

Lactone  of  carboxycornicularic  acid,  dsHijOi,  crystallises  from 
alcohol  in  short  prisms,  and  from  benzene  in  long  needles  (m.  p. 
215'^).  With  ammonia  and  alkaline  carbonates,  it  forms  salts, 
Ci8tlu04^1>  which  are  of  a  yellow  colour,  and  but  slightly  soluble  in 
cold  menstrua.  The  attempt  to  resolve  the  lactone  group  by  the  ap- 
plication  of  heat  and   thus  obtain  salts  of  the  formula  C18H12O5M2, 


ORGANIC  CHEMSTRT.  1077 

results  in  the  simultaneoas  removal  of  CO2  and  the  formation  of 
colourless  salts  of  cornicularic  acid. 

The  lactone  of  cornicularic  acid,  CnHnO^,  crystallises  from  its  alcoholic 
solution  in  yellow  needles  melting  at  141°.  It  is  not  dissolved  by 
aqueous  alkalis  on  heating,  but  on  warming  its  alcoholic  solution  with 
a  little  aqueous  alkali,  it  is  converted  into  cornicularic  acid. 

Cornicularic  acid,  CnHuO^,  is  separated  from  the  solution  resulting 
from  the  two  preceding  decompositions,  in  oily  drops  which  solidify 
to  long  colourless  needles  melting  at  115°.  By  heat,  it  is  converted  into 
the  corresponding  lactone,  and  when  tieated  with  acetic  anhydride,  it 
yields  a  non-crystalline  oily  mass,  which  is  insoluble  in  alkalis,  and  is 
probably  an  addition  product  of  the  lactone,  and  contained  in  the 
mixture  of  products  of  reduction  of  pulvinic  acid,  after  similar  treat- 
ment. On  heating  it  with  aqueous  soda  and  zinc-dust,  the  acid  is 
converted  into  dihydrocornicularic  acid. 

The  lactone  of  isodihydrocornicularic  aciW,  CnH,408,  crvstallises  from 
alcohol  in  colourless  needles  melting  at  104°.  Dihydro-  and  tetra- 
hydro-comicularic  acid  have  been  previously  described, 

DIphenyl valeric  acid  is  coimected  with  the  previous  aoid,  which 
has  been  shown  by  the  author  to  be  diphenyloxyvaleric  acid.  Its 
reduction  to  diphenyl valeric  acid  takes  place  with  difficulty,  requiring 
the  employment  of  phosphorus  and  hydriodic  acid. 

Constitution  of  the  Reduction-products.  (a.)  Dihydrocornicularic 
.4c/(Z,  CnHieOs. — Of  the  reduction  products  of  pulvinic  acid,  dihydro- 
cornicularic acid  is  the  most  importiant,  from  the  fact  of  undergoing  a 
simple  decomposition,  which  throws  great  light  upon  its  constitution. 
Its  decomposition  on  heating  it  with  aqueous  potash  into  phenyl-suc- 
cinic acid  and  toluene  is  most  easily  explained  by  regarding  it  as 
phenylsuccinic  acid,  in  which  substitution  has  taken  place  in  that 
carboxyl-group  most  remote  from  the  phenyl  residue,  and  in  such  a 
way  that  either  an  oxygen-atom  has  given  place  to  the  diatomic 
benzal  residue  or  hydroxyl  to  the  monatomic  benzyl  residue.  The  two 
views  may  be  formulated  as  under : — 

(1.)  CHPh(C00H).CH2.C(0H)  :  CHPh. 
(2.)  CHPh(COOH).CH2.CO.CH2Ph. 

and  the  resolution  of  the  acid  by  the  equation — 

+  H2O  =  CHPh(COOH).CH,.COOH  +  CHjPh. 

The  first  formula  is  apparently  confirmed  by  the  fact  that  dihydro- 
cornicularic acid  is  converted  on  heating  into  a  lactone,  CnHu02, 
which  must  have  the  following  constitutional  formula : — 

CHPh<^^^>C  :  CHPh, 

but  cannot  be  reconciled  with  Erlenmeyer's  conclusion  (ibid.,  13,  309) 

III 
that  all  tertiary  alcohols,  in  which  two  affinities  of  the  radicle  COH 

are  satisfied  by  two  of  a  carbon-atom,  must  be  resolved  into  a  ketone, 

and  according  to  which  dihydrocornicularic  acid  could  only   possess 

at  the  moment  of  its  formation  the  constitution   expressed  in  the  first 
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formula.  The  methyl  ether  of  the  acid  moreover  resists  the  action  of 
acetic  anhydride  at  180°,  and  cannot  therefore  contain  an  OH-group. 
The  second  of  the  above  formulae  is  that  which  must  be  retained,  the 
formation  of  the  lactone  being  characterised  by  the  passage  of  the 
—  CO.CHj-group  into  — C(OH)  !  CH  — .  This  view  is  supported  by  the 
fact  that  dihydrocornicularic  acid  is  resolved  on  distillation  with  lime 
into  carbonic  anhydride,  and  a  diphenyl-methyl-ethyl  ketone, 

=  CH2Ph.CH,.CO.CH2Ph  +  CO2. 

This  ketone  corresponds  in  its  properties  with  that  obtained  by  the 
author  in  the  distillation  of  a  mixture  of  the  calcium  salts  of  hydro- 
cinnamic  and  phenylacetic  acids. 

(b.)  Cornicularic  acid,  C17H14O3  is  converted  into  its  dihydro-deriva- 
tive  in  such  a  way  as  to  leave  no  doubt  that  its  constitution  is  that 
expressed  by  the  formula:  CPh(COOH)  !  CH.CO.CHjPh,  i.e.,  it  is 
related  to  phenylfumaric  acid  in  the  same  way  as  its  hydrogen  addi- 
tion-product is  to  phenylsuccinic  acid      The  constitution  of  its  lactone 

COO 
is  expressed  by  the  formula :  CPhjC^  ^C  !  CHPh. 

(c.)  Lactone  of  carhoxy cornicularic  add,  CisHjoOi,  contains  a  COOH- 
group  additional  to  the  last  named,  and  may  be  represented  hypothe- 
tically  by  the  two  possible  constitutional  formulae  : — 

-CH-^  /C(coom 

CPhf       >c:cPh.cooH     GPhf  >c:cHPh 

^coo^  ^— coo— / 

(1.)  (2.) 

Of  these  (1)  is  more  probably  the  correct  one,  and  for  the  following 
reasons.  The  acid  is  obtained  from  pulvic  acid  by  a  reduction  which 
cannot  be  regarded  as  affecting  the  union  of  the  carboxyl-groups. 
Pulvic  acid  further  is  resolved  by  the  action  of  baryta-water  into 
2  mols.  phenylacetic  acid,  and  1  mol.  oxalic,  and  its  2  COOH-groups 
are  therefore  in  union  with  the  C-atoms  nearest  the  Ph  residues.  Car- 
boxycornicularic  acid,  CsHuO^^  CPh(COOH)  iCH.COCHPh.COOH, 
must  exist  among  the  non-crystalline  products  of  reduction  of  pulvic 
acid,  from  which  its  lactone  was  obtained. 

Constitution  of  Pulvic  and  Vulpic  Acids. — Pulvic  acid  differs  from 
the  last-named  acid  by  containing  2  H  atoms  less,  and  its  deriva- 
tion therefore  must  be  assumed  to  take  place  by  way  of  a  hypothetical 
hydrate,  which  loses  water  to  form  pulvic  acid,  thus  : — 

CPh(COOH) :  C(OH).C(OH).CPh.COOH, 

/C(OH) 
becoming  COOH.CPh:C<  >CPh. 

\_coo-^ 

The  constitution  of  pulvic  anhydride  as  derived  from  this  formula 
would  be  that  of  a  diphenyl  diacetylene  CPh^C — C=CPh,  combined 
with  two  CO3  groups  to  form  a  double  lactone,  and  this  is  in  harmony 
with  the  fact  that  it  is  insoluble   in  alkalis  and  yields  no  diacetyl- 
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derivative.  Baeyer  having  set  out  from  this  hydrocarbon  in  his 
synthesis  of  indigo,  the  pulvinic  series  derive  additional  interest  from 
their  relationsliip  to  this  body. 

Ethers  of  Fulvic  Acid. — Pulvic  acid  being  dibasic  yields  two  series 
of  salts.  Vulpic  acid  is  the  methyl  ether,  and  has  the  following 
constitution : — 

COOMe.PhC  :  C<  ACPh. 

\_coo-^ 

The  combination  of  the  OH-group  with  a  tertiary  C-atom  harmonises 
with  the  ready  conversion  of  the  acid  into  an  acetyl-derivative, 
together  with  loss  of  its  acid  character.  The  existence  of  an  iso- 
vulpic  acid  also  argues  for  the  presence  in  pulvic  acid  of  two  OH- 
grciups  of  different  function.  Vulpic  acid  is  monobasic  and  yields 
dimethyl  pulvato,  identical  with  that  obtained  from  the  neutral  silver 
salt  of  pulvic  acid. 

The  phenol-character  of  the  OH-group  in  vulpic  acid  is  conditioned 
by  its  connection  with  a  closed  chain,  analogously  to  indoxyl,  as  is 
seen  from  the  following  comparative  formulae : — 

OH 

OH  ^      ' 


C  COOMe  h/V'cH 

-'^^-  =  6-ph  „i  J!   I 


HC    C— NH 

ob-6  "^ 

H 

Vulpic  acid.  Indoxyl. 

C.  F.  C. 

Researches  on  Usnic  Acid  and  other  Substances  extracted 
from  Lichens.  By  E.  Paterno  (Gazzetta,  1882,  231—261).— 
I.  UsNic  Acid  and  its  Deeivatives. — In  a  paper  published  some  years 
ago  {Gazzetta,  1876,  113 ;  Abstr.,  G.  J.,  1876),  the  author  assigned  to 
usnic  acid  the  formula  CisHieOv,  and  stated  that  when  heated  at  150° 
in  sealed  tubes  with  alcohol,  it  underwent  a  decomposition  represented 
by  the  equation  CsHibOt  +  2H2O  =  CO,  +  C0H4O2  +  CaH.eO,  (decar- 
busnic  acid),  and  that  when  heated  with  potash  in  a  stream  of  hydrogen, 
it  yielded  pyrousnic  acid,  C^HisOs,  according  to  the  equation  CisHisOt 
-1-  3H2O  =  CsHeO  +  CO.  -I-  C,H40o.  -f  CaHjjOs;  further,  that  this  last 
acid,  when  heated,  easily  gave  off  CO2,  being  converted  into  a  new 
body,  probably  CuHuOs,  and  that  by  slightly  varying  the  conditions 
of  the  action  of  potash  on  usnic  acid,  a  new  body  allied  to  pyrousnic 
acid  might  be  obtained. 

II.  Salkowski,  on  the  other  hand  (J5e7-.,8,  1460;  Abstr.,  1876, 
599),  represented  usnic  acid  by  the  formula  CigHigO:,  and  supposed 
that  when  fused  with  potash,  it  yielded  an  acid,  C9H10O4,  according  to 
the  equation  CisHisO,  +  H..0  =  2C9H,o04.  He  afterwards  endeavoured 
to  account  for  the  difference  between  his  own  results  and  those  of 
Paterno  by  supposing  that  the  experiments  of  the  latt«r  were  mf.de 
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with  t.he  true  nsnic  acid,  whereas  he  himself  had  operated  on 
Hesse's  carbusnic  acirl,  CisHirOs.  To  this  Paterno  replied  {Gozzetta, 
1878,  225,  Abstr.,  1378,  882)  that  these  supposed  two  acids  are 
really  identical,  and  that  if  the  composition  of  the  potassium  salt  does 
not  appear  consistent  with  his  own  formula,  CieHieOv,  the  difference 
may  be  ascribed  to  the  fact  that  the  so-called  usnic  acid  is  really  an 
anhydride,  and  that  the  salts  of  the  corresponding  acid  have  the  com- 
position CisHnMOg.  These  conclusions  have  not  been  contradicted 
either  by  Salkowski  or  by  Hesse,  and  appear  indeed  to  have  received 
general  assent.  Stenhonse  and  Groves,  however  (this  Journal,  Trans., 
1881,  234),  by  heating  usnic  acid  with  sulphuric  acid,  have  obtained 
an  acid  which  they  call  usnolic  acid,  and  represent  by  the  formula 
C^tHjiOio,  whence  they  deduce  for  usnic  acid  the  formula  C»4H6o02i. 
The  existence  of  another  acid  called  fi-tisnic  or  cladonic  acid,  had  pre- 
viously been  indicated  by  Hesse  and  corroborated  by  Sten house,  who 
moreover  regarded  his  /:J-orcinol  as  a  product  of  transformation  of  that 
acid.  Paterno,  on  the  other  hand,  infers  from  his  own  experiments, 
that /3-usnic  acid  is  not  a  distinct  compound,  but  merely  usnic  acid, 
the  melting  point  of  which  has  been  lowered  by  admixture  with  other 
substances.  It  has  since  indeed  been  shown  by  Stenhouse  and  Groves 
{Annalen,  203,  285)  that  the  true  source  of  |S-orcinoI  is  a  well-defined 
acid,  which  they  coWharhatic  acid. 

All  these  facts  seem  to  indicate  that  the  usnic  acid  with  which  the 
several  expeidments  above  alluded  to  were  made,  must  have  been  more 
or  less  impure. 

Paterno,  in  continuing  his  experiments,  has  arrived  at  the  following 
results : — 

1.  Decarbusnein,  to  which  he  formerly  assigned  the  formula  CisHnOs, 
representing  its  formation  by  the  equation  CisHibOt  +  2H2O  =  CO2  + 
CjHiOa  +  CisHieOs  (thepresence  of  acetic  acid  having  been  inferred 
merely  from  its  odour),  he  now  finds  to  have  the  composition  CnHigOf., 
and  to  be  produced  by  the  reaction  CigHieOT  +  H3O  =  CO2  +  CnHigOfi. 
It  is  prepared  by  heating  usnic  acid  with  alcohol  in  sealed  tubes  at 
150°.  It  exhibits  some  of  the  characters  of  an  acid,  dissolving  readily 
in  alkalis,  but  it  is  extremely  oxidisable,  and  does  not  easily  form 
definite  salts.  Its  ammoniacal  solution  reduces  silver  nitrate,  and  its 
alkaline  solutions  quickly  absorb  oxygen.  By  heating  with  potash, 
it  is  converted  into  an  acid  having  the  formula  CxeHiaOs,  formerly 
assigned  to  decarbusnein  itself. 

2.  Decarlmsnic  acid,  CisHieOs,  is  formed  by  boiling  decarbusnein  with 
potash  in  a  flask  filled  with  hydrogen,  and  is  precipitated  from  the 
resulting  solution  by  hydrochloric  acid  as  a  yellow  powder.  It  dis- 
solves in  alcohol,  and  crystallises  therefrom  in  short  heavy  yellow 
prisms,  melting  at  198 — 199°.  It  is  moderately  soluble  in  boiling 
alcohol,  very  slightly  in  cold  alcohol  and  in  ether,  and  apparently  in- 
soluble in  water.  Heated  for  four  hours  in  a  reflux  apparatus  with 
acetic  anhydride,  it  yields  two  substances  separable  by  repeated  crys- 
tallisation from  alcohol  and  ether,  the  one  first  deposited  melting  at 
147 — 148°,  the  other  at  130 — 131°.  These  bodies  are  aceiyl-deriva- 
tives  of  decarbusnic  acid,  represented  by  the  formulae  C15H15ACO5  and 
CijHuSxaOs,  the  former  being   isomeric  with  decarbusnein.     In  the 
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action  of  potash  on  decarbusnein  there  is  also  fornaed  a  small  quantity 
of  pyroiisnetic  acid. 

3.  J'yrousuefic  acid,  CuHuOe,  is  prepared  by  heating  nsnic  acid  with 
aqueous  potash  (10  pts.  usnie  acid,  25  KOH,  and  25  water)  over  the 
water-bath  for  about  half  an  hour  (at  higher  temperatures  over  an 
open  fire  pyrousnic  acid  is  formed),  and  is  precipitated  from  the 
resulting  solution  by  hydrochloric  acid  in  yellow  flocks.  When  puri- 
fied by  crystallisation  from  boiling  alcohol  and  washing  with  ether,  it 
forms  lamincB  or  flattened  needles,  having  a  light  greyish-yellow  colour 
and  pearly  lustre.  It  melts  at  183 — 186°  with  blackening  and  decom- 
position. It  is  slightly  soluble  in  water,  easily  in  boiling  alcohol, 
sparingly  in  cold  alcohol,  moderately  in  ether  and  in  benzene.  Heated 
with  water  at  130 — 140°  in  sealed  tubes  for  about  four  hours,  it  dis- 
solves  completely,  and  separates  on  cooling,  without  alteration,  in 
small  light  yellow  prisms  melting  at  185°.  The  formation  of  pyro- 
usnetic  acid  by  the  action  of  potash  on  usnic  acid  might  be  represented 
by  either  of  the  equations:  ChHisOt  +  2HjO  =  CuHuO,  -|-  CsHjO  -H 
CO2,  or  CbH.A  +  3H,0  =  CuHuOo  -|-  2CjHA,  the  former  of  which 
appeiirs  to  be  the  more  probable,  the  formation  of  acetone  being  actually 
observed. 

Pyrousnetic  acid  is  converted  by  the  action  of  acetic  chloride  at  the 
heat  of  the  water-bath,  into  a  vumacetyl-derivative,  CuHisA^Oj,  which 
crystallises  from  acetic  acid  or  aqueous  alcohol  in  small  greyish-white 
needles,  very  soluble  in  alcohol  and  in  benzene,  slightly  in  ether,  still 
less  in  water.  It  melts  at  108°,  does  not  lose  weight  by  drying  at  100°, 
but  undergoes  considerable  alteration  at  120";.  and  on  crystallising  the 
modified  product  from  aqueous  alcohol,  a  small  portion  of  the  original 
substance  separates  out,  while  pyrousnetic  acid  remains  in  the  mother- 
liquors.  The  acetyl-derivative  dissolves  in  cold  concentrated  aqueous 
potash,  forming  a  solution  from  which  hydrochloric  throws  down  pyro- 
usnetic acid  ;  and  if  the  action  be  aided  by  heat,  an  odour  of  acetone 
is  given  ofF,  the  alkaline  solution  turns  green  (from  the  action  of  atmo- 
spheric oxygen),  and  hydrochloric  acid  then  gives  only  a  slight  precipi- 
tate. These  changes  probably  indicate  the  formation  of  pyrousnic  acid. 

4.  Ut<netol,  CdHiiOi,  is  formed,  togetlier  with  carbonic  anhydride,  by 
heating  pyrousnetic  acid  at  185°  in  a  stream  of  hydrogen :  CuHuOg 
=  CO2  +  C13HUO4,  and  crystallises  from  aqueous  alcohol  in  very  beau- 
tif ul  long  shining  yellowish  needles  ;  from  benzene  in  smaller  needles ; 
melts  at  179°. 

5.  Fi/roiisnic  acid,  CuHuOs,  prepared,  as  already  described  by  the 
author  (Gazzetta,  1876,  113;  Ghem.  Soc.  J.,  1876,  [ii],  202),  is  con- 
verted  by  boiling  with  excess  of  acetic  chloride,  into  an  acetyl-deriva- 
tive which  crystallises  in  prisms  often  forming  radiate  groups,  having 
a  silky  lustre  when  large  and  isolated.  They  have  a  faint  ro.sy  tint 
like  that  of  manganous  salts,  melt  at  205°,  and  dissolve  in  alcohol, 
ether,  benzene,  acetic  acid,  aqueous  alcohol,  and  boiling  water,  with- 
out alteration  even  at  boiling  heat.  The  composition  of  this  acetyl- 
derivative  has  not  been  completely  made  out,  but  the  analyses  agree 
best  with  the  formula  of  a  diacetyl-compound.  It  is  not  altered  by 
heating  with  water  up  to  120°,  but  at  higher  temperatures  acetic  acid 
is  formed,  together  with  a  brown  oily  substance. 

VOL.    Z.LII.  4  c 
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6.  Usneol,  CnHnOa,  is  formed  by  the  dry  distillation  of  pyronsnic 
acid  in  a  current  of  hydrogen  :  CinHijOs  =  CO2  +  Cu^uOa.  When 
purified  by  repeated  crystallisation  from  aqueons  alcohol,  or  from 
ether  or  benzene,  it  forms  radial  groups  of  small  white  prisms,  having 
a  pearly  lustre  when  crystallised  from  benzene.  When  pure,  it  melts 
nt  175°.  It  is  very  soluble  in  alcohol  and  ether,  only  slightly  in 
chloroform  and  commercial  benzene,  still  less  in  cold  water;  more 
soluble  in  pure  benzene.  The  aqueous  solution  reduces  silver  nitrate, 
and  gives  a  dirty  white  precipitate  with  ferric  chloride. 

Usneol  dissolves  in  acetic  chloride  at  the  boiling  heat,  and  on  dis- 
tilling off  the  excess  of  the  latter  after  several  hours'  heating,  there 
remains  a  brown  oily  substance,  which  gradually  solidifies  to  a  blackish 
crystalline  mass ;  and  on  removing  the  brown  substance  by  washing 
with  ether  and  repeatedly  crystallising  the  residue  from  aqueous 
alcohol,  ether,  and  acetic  acid,  white  needles  are  obtained  melting  at 
141 — 142°,  volatile  without  decomposition,  and  giving  by  analysis 
numbers  approaching  nearly  to  the  composition  of  a  diacetyl  deriva- 
tive, CiiHioXcjOs.  It  is  remarkable  that,  whereas  the  acetyl-deriva- 
tives  of  carbusnic  acid,  pyrousnetic  acid  and  usnetol,  have  melting 
points  lower  than  those  of  the  compounds  from  which  they  are 
derived,  the  acetyl-derivative  of  pyronsnic  acid  melts  at  a  higher  tem- 

Eerature  than   pyronsnic  acid  itself.     Usneol  fused  with  potassium 
ydroxide  yields  a  substance  analogous  to  catechol. 

7.  TJsvolic  Acid. — This  name  was  given  by  Stenhouse  and  Groves, 
as  already  stated,  to  a  derivative  of  usnic  acid,  to  which  they  assign 
the  formula  C27H240io,  founded  on  the  mean  results  of  their  analyses, 
viz.,  63'78  per  cent,  carbon  and  5*02  hydrogen.  As,  however,  this 
formula  has  no  obvious  relation  to  that  of  usnic  acid,  or  to  those  of 
any  of  its  derivatives  above  described,  the  author  was  induced  to  re- 
examine the  composition  of  the  acid,  which  he  prepared  exactly  in  the 
manner  described  by  Stenhouse  and  Groves.  In  five  analyses  he  ob- 
tained 62*27  to  62"90  per  cent,  carbon,  and  4*87  to  5'13  hydrogen,  but 
he  has  not  attempted  to  deduce  a  formula  therefrom. 

8.  Usnic  Anilide,  C24H21O6N  =  NH2(C2iHi906). — This  compound  is 
prepared  by  gently  heating  usnic  acid  dissolved  in  benzene  or  sus- 
pended in  alcohol,  with  excess  of  aniline,  and  crystallising  the  pro- 
duct from  boiling  alcohol  or  from  acetic  acid  ;  also  by  beating  an 
alcoholic  solution  of  potassium  usnate  with  aniline  hydrochloride.  It 
crystallises  from  boiling  alcohol  in  thin  laminae  having  a  pale  lemon- 
yellow  colour  and  vitreous  lustre,  and  from  acetic  acid  in  hard  heavy 
prisms.  It  melts  at  170 — 171°  ;  is  moderately  soluble  in  boiling,  very 
sparingly  in  cold  alcohol ;  sparingly  also  in  ether,  very  freely  in  hot 
acetic  acid  and  in  benzene. 

Usnic  anilide  dissolves  readily  in  cold  aqueous  potash,  forming  a 
yellow  solution  from  which  hydrochloric  acid  throws  down  a  substance 
having  the  appearance  and  melting  point  (169 — 171")  of  the  anilide 
itself,  but  differing  therefrom  in  composition,  its  analysis  leading  to 
the  formula  C23H23O6N,  analogous  to  that  of  decarbusne'in.  The 
anilide  is  not  altered  in  any  way  by  boiling  with  dilute  hydrochloric 
or  sulphuric  acid,  but  dissolves  in  strong  sulphuric  acid,  yielding  a 
red  solution  from  which  water  throws  down  yellow  flocks  of  a  new 
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snbstance  still  containing  the  aniline  residue.  The  anilide  likewise 
remains  unaltered  when  boiled  with  acetic  chloride,  but  when  heated 
in  sealed  tubes  at  120°  with  acetic  anhydride,  it  partly  decomposes, 
apparently  however  without  formation  of  acetyl-derivatives.  At 
160°  in  sealed  tubes,  it  is  converted  into  a  substance  crystallising 
from  boiling  alcohol  in  very  slender  needles,  which  begin  to  become 
coloured  at  200°,  scarcely  soften  at  220",  but  decompose  at  a  higher 
temperature,  giving  off  aniline,  together  with  other  volatile  products. 

II.  FiscTC  Acid. — This  name  is  given  by  the  author  to  a  new  acid, 
extracted  by  himself  and  Scichilone  from  Fi^eia  parietina,  a  lichen 
growing  abundantly  in  Sicily  on  the  branches  of  shrubs.  It  is  pre- 
pared by  exhausting  the  lichen  in  a  percolator  with  boiling  alcohol, 
whereby  a  black  viscous  mass  is  obtained ;  and  on  treating  this  with 
ether,  the  new  acid  remains  undissolved  in  the  form  of  a  nearly  black 
powder,  which  may  be  purified  by  washing  with  ether,  and  crystal- 
lising several  times  from  benzene,  in  presence  of  animal  charcoal.  The 
yield  is  very  small. 

Fiscic  acid  forms  red-brown  crystals,  which  melt  at  204 — 204*5'', 
and  dissolve  readily  in  potassium  hydroxide  and  carbonate,  forming 
red  salts  like  those  of  chrysophanic  acid.  When  reprecipitated  from 
the  potash-solution,  and  crystallised  from  alcohol,  it  loses  it^  red 
colour  and  crysta,llises  in  canary-yellow  needles  melting  at  200°,  appa- 
rently identical  however  with  the  original  substance.  It  exhibits 
considerable  resemblance  to  chrysophanic  acid,  but  is  distinguished 
from  the  latter  by  its  composition  and  higher  melting  point.  Heated 
with  acetic  anhydi'ide,  it  fonns  an  acetyl-derivative,  and  when  dis- 
tilled with  zinc-dust,  it  yields  a  solid  hydrocarbon  different  from 
anthracene  and  methylanthracene,  but  not  yet  satisfactorily  examined. 

The  greater  part  of  the  alcoholic  extract  of  Fiscia  parietina  con- 
sists of  a  brovvn  viscid  substance,  which  when  heated  with  potash, 
gives  off  a  very  volatile  base  having  a  strong  alkaline  reaction  and 
ammoniacal  odour. 

III.  Atranoric  Acid  and  its  Derivatives.  Bangiformic  Acid. — 
Atranoric  acid  originally  found  in  Lecanora  atra,  and  afterwards  in 
Stearocaulon  vesuviauum  (Gazzefta,  1878,  289),  has  lately  been  ob- 
tained by  the  author  from  Cladnvia  rangiformis,  which  grows 
abundantly  in  thickets  near  Palermo.  It  is  extracted  by  ether, 
together  with  usnic  acid,  from  Lecanora  atra ;  and  is  accompanied 
in  Cladonia  rangiformis  by  a  new  acid  called  by  the  author  rangi- 
formic  acid. 

Cladonia  rangiformis,  well  dried  in  the  sun  and  pulverised,  gives  up 
to  ether  about  a  third  of  its  weight  of  a  nearly  white  or  slightly  yellow 
crystalline  product,  from  which  the  atranoric  acid  may  be  obtained  by 
first  treating  it  with  boiling  alcohol  and  with  ether,  which  remove  the 
rangiformic  acid,  and  crystallising  the  undissolved  residne  from 
chloroform,  from  benzene,  or  better  from  boiling  xylene.  Atranoric  acid 
thus  prepared  melts,  like  that  obtained  from  the  other  lichens  above 
mentioned,  at  190 — 194°,  according  to  the  purity  of  the  specimen  ;  it 
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is  very  slightly  soluble  in  cold  alcohol,  ether,  chloroform  or  benzene, 
moderately  soluble  in  boiling  chloroform  and  benzene,  more  freely  in 
hot  xylene.  Potash  and  ammonia  dissolve  it  readily,  forming  canary- 
yellow  solutions,  from  which  it  separates  unaltered  on  addition  of  hydro- 
chloric acid.  Its  analysis  gave  60"G0  to  61'19  per  cent.  C  and  492  to  5"19 
H,  leading  to  the  formula  CigHigOe,  which  requires  6096  C  and  4"81  H. 
Atranorinic  acid,  C9H10O4,  and  Atraric  acid,  C10H10O5,  are  formed, 
with  evolution  of  carbonic  anhydride,  when  atranoric  acid  is  heated 
with  water  in  sealed  tubes  at  150".  The  former,  which  is  much  the 
more  soluble  in  boiling  water  of  the  two,  crystallises  in  the  tubes  in 
splendid  needles ;  the  latter,  which  is  much  less  soluble,  separates  in 
the  form  of  a  brown  resinous  mass.  Atranorinic  acid  purified  by  re- 
peated crystallisation  from  boiling  water  melts  at  100 — 101°;  it  is 
much  less  soluble  in  cold  than  in  boiling  water,  moderately  soluble  in 
alcohol  and  in  ether,  easily  soluble  in  alkalis  and  alkaline  carbonates, 
forming  yellow  solutions.  With  silver  nitrate  its  ammoniacal  solution 
gives  a  greenish  precipitate  which  alters  rapidly  on  exposure  to 
light.  Its  aqueous  solution  is  coloured  brownish-green  by  ferric 
chloride,  blood-red  by  calcium  chloride.  Atraric  acid,  purified  by 
crystallisation  from  alcohol  in  presence  of  animal  charcoal,  crystallises 
in  micaceous  laminse,  melting  at  140 — 141°,  only  slightly  soluble  in 
water  even  at  the  boiling  heat,  freely  soluble  in  alcohol  and  in  ether. 
It  dissolves  readily  also,  without  coloration,  in  alkalis  and  alkaline 
carbonates ;  its  silver  salt  quickly  turns  brown  on  exposure  to  light. 
With  calcium  chloride,  it  reacts  like  atranoric  and  atranorinic  acid, 
but  gives  no  reaction  with  ferric  chloride.  The  formation  of  these 
two  acids  from  atranoric  acid  is  represented  by  the  equation  : 

CigHisOs  +   H20  =  C9Hio04  +   C10H10O5. 

The  evolution  of  carbonic  anhydride  appears  to  be  due  to  a 
secondary  action. 

Rangiformic  acid  is  contained  in.  Gladonia  rangiferina,  together 
with  atranoric  acid,  from  which  it  may  be  separated  by  its  greater 
solubility  in  alcohol.  By  crystallisation  from  boiling  benzene,  it  is 
obtained  in  white  laminae  melting  at  104 — 106°.  It  gave  by  analysis 
65'13  per  cent.  C  and  9*84  H,  agreeing  approximately  with  the 
formula  CuHigOa,  which  requires  66'G6  C  and  909  H.  It  may  there- 
fore be  regarded  as  a  lower  homologue  of  Schredermann  and  Knop's 
lichenstearic  acid,  C14H24O3.  It  dissolves  readily  in  ammonia,  and 
silver  nitrate  added  to  the  solution  throws  down  white  flocks  of  silver 
rangiformate.  Farther  details  respecting  this  acid  are  promised  in  a 
future  communication.  H.  W. 

Formation  and  Decomposition  of  Acetanilide.    By  N.  Men- 

SCHUTKIN  (Journ.  Buss.  Chem.  80c.,  1882,  260 — 277). — The  author 
refers  to  his  previous  papers  on  the  etherification  of  alcohols  and  acids, 
and  proceeds  to  investigate  the  question,  how  far  the  same  phenomena 
as  in  the  above  case  are  repeated  with  compounds  which  are  not 
ethereal  salts  ?  Such  compounds  are  amides  of  acids.  But  as  the 
investigation  of  amides  offers  some  experimental  difficulties,  the 
author   has    hitherto  examined   only   substituted   amides.       Ho   has 
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selected  for  his  experiments  acetanilide,  the  formation  of  which  takes 
place  according  to  the  following  equation :  PhHaN  +  JcHO  = 
AcPhHN  +  H2O.  In  order  to  study  this  reaction  as  fully  as  pos- 
sible, the  author  has  applied  an  experimental  method  strictly 
analogous  to  that  employed  by  him  in  his  previous  researches  on 
etherification.  Weighed  quantities  of  aniline  and  acetic  acid  were 
sealed  in  glass  tubes,  and  after  being  heated  for  a  definite  length  of  time 
and  to  different  temperatures,  the  quantities  of  the  substances  which 
entered  into  reaction  were  calculated  from  the  amount  of  acetic  acid 
which  remained  after  the  reaction  in  the  form  of  aniline  acetate.  The 
quantity  of  acetic  acid  was  determined  volumetrieally  by  baryta  added 
until  the  neutral  reaction  was  restored,  as,  according  to  the  author's 
experiments,  baryta  completely  decomposes  aniline  acetate,  which,  like 
all  salts  of  aniline,  shows  an  acid  reaction.  The  results  obtained  by 
the  author  are  contained  in  four  sections  : — 

(1.)  Velocity  of  Formation  of  Acetanilide  and  the  Influence  of  Tem- 
perature on  its  Formation. — The  experiments  were  carried  on  with 
molecular  quantities  of  acetic  acid  and  aniline.  The  following 
numbers  give  the  velocity  and  limit  of  amidation  (formation  of  the 
amide,  a  term  analogous  to  etherification)  in  the  above  mixture 
at  155°  :— 


Coefficient.        1  hr. 

2hr8. 

4  hre.           8  hrs. 

12  hre. 

24  hrs. 

0-3921        58-28 

65-86 

73-61        77-30 

78-12 

79-17 

48hr3. 

120  hrs. 

168  hn. 

240  hre. 

7977 

79-68 

79-97 

79-52 

The  initial  velocity  of  "  amidation  "  (during  the  first  hour)  =  58-28 
per  cent,  is  very  great,  and  the  limit  is  reached  in  24  hours. 

The  distribution  of  the  velocity  is  seen  from  the  following 
numbers  : — 

Absolute  Telocity. 
Per  cent,  in  1  hour. 

During  the  1st  hour 5828 

2nd    „    7-58 

„           3rd  and  4th  hour 3-87 

From  4  to  8  hours 0-92 

„      8  to  12    „    0-20 

The  relative  initial  velocity,  the  limit  79-68  being  taken  as  100,  is 
=  73- 14,  a  number  which  is  larger  than  the  absolute  velocity.  It 
decreases  rapidly,  being  after  the  fii-st  hour  =  9-51,  after  the  second 
hour  =  4-86,  and  so  on.  As  the  initial  velocity  is  very  great,  and  as 
during  the  first  hour  no  acetanilide  is  decomposed  by  the  action  of  water, 
the  author  has  most  carefully  investigated  the  formation  of  acetanilide 
during  the  first  hour.  The  mixture  was  sealed  in  a  small  and  thin 
glass  tube,  theu  dipped  into  the  bath  for  a  definite  number  of  minutes 
and  afterwards  cooled  quickly.  The  time  was  determined  by  means  of 
a  "  secondimeter "  and  the  error  committed  was  not  above  half  a 
second.     The  folio  wiugr  results  were  obtained : — 
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1  min.  2  min.  3  min.  4  min.  5  min.  10  tnin. 

1-80  6-03  7-86  9-50  12-30  25-30 

1-89  4-68  7-69  10-78  —  2542 

15  min.  30  min.  ,  45  min.  1  hour. 

34-86  48-18  51-10  58-28 

34-57  47-23  52-42  (mean) 

The  distribution  of  velocity  of  tbe  formation  of  acetanilide  during 
the  first  hour  is  given  by  the  following  numbers  : — 

Absolute  velocity. 

During  the  1st  minute 1-84  per  cent. 

2nd     „        3-01        „ 

3rd     „       2-92       „ 

4th     „      2-37       „ 

6th     „      2-16       „ 

From  5  to  10  minutes 2-16  in  one  minute. 

„    10  „  15       „        1-88     ,,         „ 

,,    15  „  30       „        0-86     „ 

„    30  „  45       „        0-27    „ 

,,    45  „  60       „        0-43    „ 

The  velocity  diminishes  rapidly  with  increasing  time,  but  as  the 
maximum  falls  within  the  2nd  minute,  it  seems  that  a  kind  of  inertia 
must  be  overcome  before  the  reaction  is  fully  established.  The  follow- 
ing numbers  were  found  at  a  temperature  of  125° : — 

Coefficient.        15  min.  30  min.  1  hr.  2  hrs.  12  hrs. 

0-3921  12-27  22-58  33-19  49-89  73-51 

24  hrs.        168  hrs.        216  lira.        240  hrf. 

7900        82-99        82-23        83-13 

The  velocity  reaches  a  maximum  during  the  first  hour,  and  shows  a 
distribution  analogous  to  that  in  the  above  cases.  The  same  is  seen 
from  the  following  numbers  expressing  the  formation  of  the  amide  at 
100°  :— 

CoefP.         1  hr.       2  hrs.       4  hrs.       8  hrs.      12  hrs.     24  hrs.     36  hrs.     48  hrs. 

0-3921     14-25    23-62     34-67    49-32     54-97     60-62     71-27     74-32 

C2  hrs.  96  hrs.  144  hrs.  240  hrs.  312  hrs.  384  hrs.  456  hrs. 

78-43    80-81     82-48  |  ^^;^^  1 84-93     84-91     85-31 

Finally,  at  the  ordinary  temperature,  the  following  numbers  were 
found : — 

Days.  2.  5.  12.  31,  59,  139. 

Percentage  of  "amidation"..    1-13     5-44     8-22     12-22     25-54    43-77 

As  regards  the  influence  of  temperature  on  the  formation  of  acet- 
anilide, the  author  shows  that  it  begins  to  take  place  at  the  ordinary 
temperature,  as  aniline  acetate  cannot  exist  even  under  those  condi- 
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tions  •without  being  decomposed,  and  farther,  that  the  quantity  of 
acetanilide  formed  by  the  "amidation"  increases  with  increasing 
temperature.  The  same  quantity  of  acetanilide  (about  13  per  cent.) 
requires  for  its  formation  the  following  length  of  time  at  different 
temperatures  : — 

Percentage  of 
Temperature.  Time.  "  amidation." 

Ordinary 31  days  (=  9000)  12-22 

100° lhour(=  12)  U-25 

125 15mins.(=  3)  1227 

155 5     „     (=  1)  12-30 

The  following  quantities  of  acetanilide  require  the  aame  length  of 
time  for  their  formation  : — 

Temperature.  Initial  Telocity. 
100°  14-25 

125  3319 

155  68-28 

For  shorter  intervals : — 

Temperature.  30  min.  15  min. 

125°  22-61  12-27 

155  47-70  34-71 

On  comparing  the  formation  of  acetanilide  with  that  of  the  ethyl  or 
plienyl  acetate,  the  author  shows  that  the  former  takes  place  far  more 

quickly. 

(2.)  Existence  of  a  Limit  in  the  Formation  of  Acetanilide,  and  the  Rela- 
tion between  the  Limit  and  the  Temperature. — Simultaneously  with  the 
formation  of  acetanilide  fi'om  acetic  acid  and  aniline,  its  decomposi- 
tion by  water  takes  place,  and  after  some  time  a  limit  is  reached  at 
which  the  two  reactions  are  in  a  state  of  equilibrium.  In  addition  to 
the  above  numbers  the  following  numbers  were  found : — 

Temp.  Coeff.  168  hre.  216  hrs.  240  hre. 

135°  0-3921  82-30  82-25  82-65 

145  0-3921  81-26  8123  81-17 

According  to  Berthelot  and  P.  de  St.  Gilles,  the  limit  of  etheri- 
fication  in  the  formation  of  ethereal  salts  does  not  change  with  the 
temperature,  and  Menschutkin  has  shown  that  the  temperature  exerts 
the  same  influence  on  the  velocity  of  the  direct  and  the  inverse 
reactions.  In  the  case  of  acetanilide,  this  influence  of  temperature  is 
unequal,  and  therefore  the  limit  of  its  formation  varies  with  the  tem- 
perature, as  is  seen  from  the  following  numbers  : — 

Temperature.  Limits. 

100°  85-05 

125  83-11 

135  82-39 

145  81  -22 

155  79-68 
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A  rise  of  temperature  is  more  favourable  to  the  decomposition  of 
acetanilide  by  water  than  to  its  formation. 

(3.)  The  decomposition  of  Acetanilide  by  water  could  be  studied  only  in 
two  cases,  owing  to  the  action  of  water  on  glass  at  high  temperatures. 
In  order  to  avoid  such  an  action,  a  trace  of  free  acetic  acid  was  added. 
On  heating  acetanilide  with  water  in  molecular  quantities  at  155°,  the 
following  numbers  were  found  : — 

Time.  72  hrs.  192  hrs. 

Acetanilide  decomposed  ....      19-75  1957 

Limit 80-25  80-34 

Owing  to  the  experiments  being  less  accurate,  the  numbers  differ 
a  little  from  the  limit  79-68  as  found  above. 

(4.)  Influence  of  Mass  on  the  Velocity  of  Formation  of  Acetanilide 
and  on  the  Limit  of  that  Reaction. — (a.)  1  mol.  of  acetic  acid  was 
heated  with  varying  quantities  of  aniline  at  155°.  The  numbers  indi- 
cate the  percentage  of  acetic  acid  converted  into  acetanilide  : — 

Proportion.  CoefF.       15  min.       1  hr.     24  hrs.  Limit  (216  hrs.). 

0-3921     34-71     58-28     79-17         7968 

0-2439     2S-n{ll.'^f^}  91-^0     [HH 

0-1769     23-45     57-59    94-18        94-61 
0-1412       —      52-43     92-53        9617 


ICfiH^N  +  IC^H.Oa 

2C6H,N  +  ICeHA 

3C7H,N  +  ICjHA 
4C6H7N  +  IC2H4O2 

SCeHvN  +  IC2H4OJ 


0-0746    17-13    43-60    86-23 


/96- 
197- 


88 
57 


As  the  quantity  of  aniline  is  increased,  the  limit  increases  at  first 
rapidly  and  afterwards  slowly,  but  the  conversion  is  not  complete,  the 
highest  percentage  being  9722.  On  the  contrary  the  initial  velocity 
diminishes  with  increase  in  the  quantity  of  aniline  ;  for  this  reason  only 
in  the  first  three  cases  is  the  limit  reached  in  24  hours. 

(b.)  1  mol.  of  aniline  was  heated  with  varying  quantities  of  acetic 
acid  at  155°,  and  the  following  numbers  indicating  the  percentage  of 
the  aniline  converted  into  acetanilide  were  found  : — 


Proportion. 

Coeff. 

15  min. 

Ihr. 

24  hrs.  Limit  (216  hrs.) 

ICeHvN  +  IC2H4O3     . 

0-3921 

34-71 

58-28 

79-17        79-68 

ICeH^N  +  2C2H402    . 

.      0-5633 

57-30 

91-38 

94-60        96-88 

ICsHvN  +  4C2H4O2    . 

.     0-7207 

78-08 

96-64 

98-12        99-80 

The  limit  increases  with  increase  in  the  quantity  of  acetic  acid,  and 
already  with  4  mols.  of  the  latter,  the  conversion  is  complete.  The 
increase  of  the  initial  velocity  is  of  a  normal  character,  unlike  that 
in  case  (a).  B.  B. 

Thiocarbamates.  By  W.  Will  (Ber.,  15,  1.303— 1309).— A  con- 
tinuation of  the  author's  researches  (this  vol.,  p.  723).  As  the  bases 
formed  by  the  action  of  the  alcoholic  iodides  on  the  thiocarbamides 
readily  give  oif  mercaptan,  it  is  probable  that  the  iodide  at  first 
attaches  itself  to  the  molecule  with  loosening  of  the  double  bond  of 
the  sulphur-atom,  and  then  the  resultant  unstable  combination  gives 
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np  a  molecule  of  hydriodic  acid.  This  view  is  supported  by  the  isola- 
tion of  the  intermediate  product  formed  by  the  direct  addition  of 
methyl  iodide  to  the  ethylene  salt  of  phenyldithiocarbamic  acid. 

The  ethyl  salt  of  phenyldithiocarbamate,  CSSEt.NHPh,  is  prepared 
by  heating  the  base  formed  by  the  action  of  ethyl  iodide  on  thiocarb- 
anilide,  or  by  warming  phenylthiocarbimide  with  ethyl  mercaptan 
(Hofmann).  It  crystallises  in  colourless  tables  (m.  p.  60°),  soluble  in 
alcohol  or  benzene,  insoluble  in  water  and  dilute  acids,  decomposed  by 
concentrated  alkalis  with  evolution  of  mercaptan,  and  by  alcoholic 
ammonia  or  aniline  with  formation  of  phenylthiocarbamide  or  thiocarb- 
anilide. 

The  amyl  salt,  prepared  by  heating  phenyl  mercaptan  with  amyl- 
thiocarbimide,  forms  a  leafy  crystalline  mass  (m.  p.  71°),  soluble  in 
dilute  alkalis,  and  undergoes  the  same  reaction  as  the  ethyl  salt. 

Rathke  and  Liebermann  have  shown  that  the  aromatic  thiocarb- 
amides  and  ethereal  salts  of  phenylthiocarbamic  acid  are  soluble  in 
alkalis,  and  form  silver  salts  which  can  be  converted  into  a  methyl  salt 
of  formula  SMe.C(OEt)  !NPh.  These  reactions  point  to  the  presence 
of  a  sulphydryl  group  in  thiocarbamide  (cf.  this  vol.,  p.  724)  ;  but  this 
view  has  been  opposed  by  Bernthsen,  who  assigns  to  the  silver  salt 
the  formula  CS(OEt).NAgPh.  In  order  to  corroboi-ate  the  former 
view,  the  author  endeavoured  to  obtain  a  silver  and  methyl  salt  of 
ethyl  phenyldithiocarbamate,  but  without  success.  V.  H.  V. 

Tetraphenylthiocarbamide.  By  A.  Bernthsen  and  G.  Friese 
(Ber.,  15,  1580). — By  the  action  of  carbon  bisulphide  at  260 — 
270"  on  tetraphenylguanidine,  the  authors  have  succeeded  in  obtaining 
this  symmetrical  compound  according  to  the  equation : 

2[NH:C(NPh2)o]  +  CSj  =  CS(NPh02  +  NH:C(NPh,),,CNSH, 

the  latter  compound  being  decomposed  into  diphenylamine  and  other 
products  :  the  yield  of  the  pure  thiocarbamide  is  about  60  per  cent,  of 
the  theoretical.  By  several  times  recrystal Using  the  crude  product 
from  alcohol,  it  is  obtained  in  long  transparent  yellowish  needles 
(m.  p.  195°),  which  are  insoluble  in  water,  slightly  soluble  in  cold, 
freely  in  hot  alcohol.  It  is  dissolved  by  sulphuric  acid  in  the  cold, 
and  precipitated  unchanged  on  dilution  ;  when  heated  with  the  acid, 
it  is  decomposed,  with  evolution  of  sulphurous  anhydride  and  forma- 
tion of  diphenylamine  products.  It  is  not  decomposed  by  boiling 
with  an  alkaline  solution  of  lead  oxide,  but  on  adding  sodium  amal- 
gam the  formation  of  lead  sulphide  is  at  once  apparent.  It  is  not 
altered  by  prolonged  boiling  with  mercuric  oxide,  which  is  in  harmony 
with  the  absence  of  amide  hydrogen.  Heated  with  aniline  at  the 
boiling  point  of  the  latter,  no  hydrogen  sulphide  is  evolved,  and 
therefore  no  pentaphenylguanidine  is  formed.  When  heated  alone,  it  is 
decomposed  at  its  boiling  point  with  formation  of  diphenylamine,  and 
probably  phenyl  sulphide. 

That  this  body  is  tetraphenylthiocarbamide  and  not  the  isomeric 
phenylimidothiophenyldiphenylcarbamine,  NPh !  C(SPh).NPh2,  is 
proved  by  the  absence  of  phenylmercaptan  and  aniline  from  the  pro- 
ducts of  its  decomposition  by  sulphuric  acid  (50  per  cent.) . 
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By  the  preparation  of  tetraphenylthiocarbamide  and  the  previous 
preparation  of  ethylphenyldithiourethane,  NBtPh.CS.SEt,  the  authors 
have  established  the  typical  connections  of  thiocarbamide  and  dithio- 
carbamic  acid.  The  analogy  of  the  monothio-  with  the  dithio-carba- 
mates  strengthens  the  probability  that  the  former  also  are  derived 
from  the  normal  type.  The  proof  of  the  existence  of  two  isomeric 
classes  of  the  thiamides  of  carbonic  acids,  such  as  has  been  previously 
established  by  the  authors  for  the  thiamides  of  monobasic  acids,  is 
now  complete  for  the  first  of  the  following  groups,  and  is  rendered 
probable  for  the  second  and  third : — 

(1.)  Thiocarbamide»,  CSj^S^,  and  imidothiocarbamates,  C(NH)a|r', 

NRo  SR 

(2.)  Dithiocarbamates,  CS  „  o*,  aad  imidoditbiocarbonat^es,  C(NH) ^p. 

NR  SR 

(3.)  Thiocarbamates,  CSqj,*,  and  imidomonothiocarbonates,  C(NH)j-.o. 

The  authors  conclude  with  certain  strictures  of  a  personal  character 
on  recent  publications  of  Will's  on  the  carbon  bisulphide  reaction  and 
cognate  subjects.  C.  F.  C. 

Action  of  Alcoholic  Iodides  on  Ditolylthiocarbamides.  By 
"W.  Will  and  0.  Biklschowski  (Ber.,  15,  1309 — 1318). — The  authors 
have  examined  the  products  formed  by  the  action  of  alcoholic  iodides 
on  ortho-  and  para-tolylthiocarbamides,  and  obtained  compounds 
homologous  with  those  formed  from  phenylthiocarbamide  (this  vol., 
723). 

P  ar  a-deriv  ativ  es . — Paratolylimidotolyl'metliylthiocarhamate, 

NC,H7:C(SMe).NH.C,H7, 

is  obtained  by  heating  paraditolylthiocarbamide  with  methyl  iodide  in 
molecular  proportions.  It  crystallises  in  colourless  needles  melting  at 
128°,  easily  soluble  in  sulphuric  acid,  insoluble  in  water.  When  heated, 
it  decomposes  with  evolution  of  methyl  mercaptan.  It  is  converted  by 
alkalis  and  hydrochloric  acid  into  ditolylcarbamide,  and  on  boiling 
with  aniline,  it  yields  phenylditolylguanidine. 

TolyUhiometliylthiocarbamate,  CSSMe.NH.C7H7,  is  formed  together 
with  tolylthiocarbamide  by  heating  the  above  base  with  carbon  bisul- 
phide ;  on  removal  of  the  thiocarbimide  by  distillation  in  a  current  of 
steam,  the  methylthiocarbamate  is  obtained  in  large  prisms  (84°) 
soluble  in  alcohol  and  ether,  insoluble  in  water.  When  heated,  it  is 
decomposed  into  methyl-mercaptan  and  tolylthiocarbamide ;  with 
alcoholic  ammonia,  it  forms  monotolyl-,  and  with  toluidine,  ditolyl- 
thiocarbamide. 

Tolylmethylthiocarhamate,  COSMe.NH.C7H7,  is  obtained,  together 
with  toluidine,  by  heating  the  imidomethyl  base  with  dilute  sulphuric 
acid,  thus  :  NC,H7  !  C(SMe).NH.C7H7  +  H,0  =  COSMe.NH.C7H,  + 
C7H7.NH2.  It  crystallises  in  colourless  needles  melting  at  107°,  easily 
soluble  in  alcohol  or  ether,  insoluble  in  water.  When  boiled  with 
ammonia,  it  gives  monotolyl-,  and  with  toluidine,  ditolyl -thiocarbamide 
with  evolution  of  methyl  mercaptan. 
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f-TohjlimidntolylHTiylthiocarhamate,  'SC^B^ '.  C(SEt).NH.C7H7,  is 
formed  in  a  manner  similar  to  the  correspondinjf  methyl  compound ; 
it  cryKtallises  in  colourleKS  needles  melting  at  87°  ;  forms  crystalline 
compounds  with  hydrochloric  and  sulphuric  acids;  and  in  its  reactions 
is  analogous  to  the  methyl  compound. 

TuJyUhioethiflthlocarhaniate,  CSSEt.NH.C7H7,  crystallises  in  needles 
(m.  p.  74")  ;  toh/lethi/lthiorarhamate  crystallises  in  needles  (m.  p.  79°), 
insoluble  in  alkalis  ;  it  differs  from  the  isomeride  described  by  Lieber- 
mann  in  not  forming  methyl  ethyl  ether  on  warming  with  methyl 
iodide  and  alkali. 

TolyUmidotolylethi/lenefJaocarhamate,  NC7H7I  C<^  on'ij'^j is  formed 

by  dissolving  ditolylthiocarbamate  in  ethylene  bromide;  it  crystal- 
li.ses  in  leaflets  melting  at  112°,  soluble  in  hot  alcohol;  gives  crystal- 
lino  salts  with  acids.     The  corresponding  dithiocarbcmuUe, 

o'n^  NC7H7  V. 
^•^<SC,H.>' 

forms  light  golden  crystals  melting  at  126°,  insoluble  in  dilute  acids  and 
alkalis.     It  combines  directly  with  methyl  iodide  to  form  a  compound, 

MeS.CI<|gH,>_ 

crystallising  in  prisms,  which  is  decomposed  by  alkalis  or  silver  oxide, 
yielding  ethylene  thiocarbamate ;  and,  on  boiling  with  ammonia  or 
the  amines,  gives  derivatives  of  imidotolylethylenecarbamate. 

Tohjlethylcnethiocarhaviate,   0  !  C<^  ^pu '>»    crystalli.ses    in    long 

delicate  needles  melting  at  88°,  insoluble  in  dilute  acids  and  alkalis. 

The  or^ /io-derivatives  were  prepared  by  the  same  processes  as  those 
for  the  para- derivatives  ;  they  are  described  shortly  below. 

TolyHmidotolylnu'thylthiocarhainate,  colourless  needles  (m.  p.  60°)  ; 
the  ethyl  salt,  needles  (m.  p.  151°)  ;  tolylinetliylthtocarbanwte,  leaflets 
(m.  p.  70°)  ;  the  ethyl  salt,  glistening  tables  (m.  p.  66°)  ;  tolylthioethyU 
thiocarbamate,  thiek  prisms  (m.  p.  72°).  Tolylimidotolylethylenethio- 
carbamate,  glistening  leaflets  (m.  p.  91°)  ;  tolylthioethylthiocarbamate 
melts  at  129°.  It  combines  directly  with  methyl  iodide  to  form  a 
compound  crystallising  in  pi  isms  (m.  p.  161°),  analogous  to  the  para- 
derivative.  V.  H.  V. 

Thiocarbamides  of  Phenylhydrazine.  By  E.  Fischer  and 
E.  BesthORN  {Anttalen,  212,  316 — 338).  —  Dipheiiylthiocarbazide^ 
C13H14N4S,  a  comjwund  described  in  a  former  paper  {Annaleti,  190, 
118;  C.  J.,  1878,  Abstr.,  308),  is  remarkable  for  the  facility  with 
which  it  is  converted,  under  various  circumstances,  into  a  colouring 
matter,  consisting  of  diphenylthiocarhazone,  C13H12N4S,  the  change 
consisting,  as  will  be  presently  explained,  in  the  conversion  of  a 
hydrazine-group  — NH — NH —  into  an  azo-group  — NZZN — .  When 
finely  pulverised  diphenylthiocarbazide  is  boiled  for  10 — 15  minutes 
with  moderately  strong  alcoholic  potash,  it  dissolves,  with  excep- 
tion of  a  small  quantity  of   dark-coloured  resin  ;  and  the  dark-red 
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filtered  liquid,  on  addition  of  dilute  sulphuric  acid,  deposits  the 
diphenylthiocarbazone  in  blue-black  flocks,  together  with  another 
product  to  be  described  further  on.  To  remove  the  latter,  the  mass 
freed  from  mother-liquor  is  lixiviated  with  dilute  soda-ley ;  the  filti  ate 
is  again  precipitated  by  sulphuric  acid  ^  and,  for  farther  purification, 
the  product,  after  washing  with  water  and  pressing  between  filter- 
paper,  is  dissolved  in  warm  chloroform,  and  precipitated  from  the 
concentrated  solution  by  alcohol.  The  physical  properties  of  this 
thiocarbazone  have  been  already  described  (loc.  cit.).  It  has  decidedly 
the  characters  of  an  acid  ;  its  compounds  with  the  alkalis  and  alkaline 
earths  are  easily  soluble  in  water,  and  have  a  dark-red  colour.  Its 
alkaline  solution  is  easily  decolorised  by  zinc-dust,  even  at  ordinary 
temperatures  ;  bat  on  removal  of  the  zinc,  it  quickly  turns  red-violet 
in  contact  with  the  air,  and,  after  acidulation,  deposits  red  crystalline 
flocks,  consisting  of  an  insoluble  lac-like  compound  of  the  thiocar- 
bazone with  zinc  oxide,  (Ci3Hi2N4S)2ZnO,  which  may  also  be  regarded 
as  a  monohydrate  of  the  normal  zinc  salt,  (•Ci3HnN4S)2Zn,H20.  This 
zinc-salt  dissolves  with  moderate  facility  in  hot  chloroform,  less  readily 
and  with  purple-red  colour  in  benzene,  more  readily  in  dilute  acids, 
forming  a  zinc-alkalimetal  salt,  from  the  solution  of  which  the  free 
thiocarbazone  is  precipitated  by  hot  strong  hydrochloric  acid.  The 
same  decomposition  is  effected  by  heating  the  dry  zinc-salt  with  strong 
acids.  The  silver,  mercury,  and  lead  compounds  of  diphenylthio- 
carbazone are  likewise  insoluble  in  water. 

The  formation  of  diphenylthiocarbazone  by  the  action  of  alkalis  on 
the  corresponding  thiocarbazide  consists  in  a  simaltaneous  oxidation 
and  reduction,  analogous  to  that  which  takes  place  in  the  resolution  of 
an  aldehyde  under  the  influence  of  alkalis  into  an  acid  and  an  alcohol, 
one  part  of  the  thiocarbazide  being  converted  by  loss  of  hydrogen 
into  the  thiocarbazone,  while  another  portion  is  resolved,  with  assump- 
tion of  hydrogen,  into  aniline  and  a  compound  CvHgNsS,  to  be 
described  farther  on :  2C,3HhN4S  =  •CiaH.^NiS  +  CeHvN  +  CHgN^S. 

In  accordance  with  the  constitution  of  the  carbamides  of  phenyl- 
hydrazine  (Abstr.,  1878,  807),  that  of  diphenylthiocarbazide  may  be 
represented  by  the  formula  PhNH.NH.CS.NH.NHPh,  and  its  con- 
version  into  the  thiocarbazone  results  from  the  oxidation  of  one  of  the 
hydrazine-groups  — NH.NH — :  consequently,  the  thiocarbazone  must 
be  represented  by  the  formula  PhN  \  M.CS.NH.NHPh,  which  like- 
wise affords  a  satisfactory  representation  of  all  known  transformations 
of  this  compound. 

Oxidation  of  Diphenylthiocarbazone. — When  a  solution  of  this  com- 
pound in  alcoholic  potash  is  heated  on  the  water-bath,  and  hydrated 
manganese  dioxide  is  added,  with  frequent  agitation,  the  colour  of  the 
liquid  changes  from  dark  to  light  red ;  and  if  the  solution  be  then  fil. 
tered  and  left  to  cool,  it  deposits  a  portion  of  the  oxidation-product  in 
small  red  needles,  while  the  rest  remains  mixed  with  the  manganese 
oxide,  and  may  be  extracted  therefrom  by  boiling  with  alcohol.  This 
product,  purified  by  recrystallisation  from  hot  alcohol,  has  the  compo- 
sition of  diphenylthiocarbodiazone,  Ci3HioT»r4S  =  PhN  I  N.CS.N  '.  NPh, 
and  is  formed  by  oxidation  of  the  second  hydrazine-group  of  the  thio- 
carbazide to  an  azo-group.     It  differs  from  diphenylthiocarbazone  in 


ORGANIC  CHEMISTRY.  1093 

the  absence  of  acid  properties.  It  is  insoluble  in  alcohol,  sparingly 
soluble  in  ether  and  in  benzene,  easily  soluble  in  chloroform  and  in  hot 
alcohol.  When  heated,  it  detonates  before  fusing.  By  careful  reduc- 
tion in  alcoliolio  solution  with  a  small  quantity  of  zinc-dust,  it  is 
converted  into  diphenylthiocarbazone,  as  shown  by  the  splendid  purple 
colour  of  the  resulting  zinc-salt ;  but  on  prolonged  action  this  colour 
disappears  in  consequence  of  further  reduction,  . 

Reduction  of  DtphentfUhiocarbaxone. — When  the  dark-red  solution  of 
this  colouring  matter  in  cold  dilute  soda-ley  is  treated  with  zinc-dust, 
it  first  acquires  a  splendid  red-violet  colour,  due  to  the  formation  of 
the  zinc  sodium  salt  already  mentioned.  If,  however,  the  quantity  of 
zinc-dust  present  be  not  too  small,  this  colour  disappears  completely 
on  agitation,  but  reappears  where  the  solution  comes  in  contact  with 
the  air.  On  filtering  the  colourless  solution  into  dilute  acetic  acid, 
a  light  red  crj'stalline  precipitate  is  formed,  consisting  of  diphenyl- 
thiocarbazide,  CnHuN^S.  If,  on  the  other  hand,  the  decolorised 
alkaline  liquid  be  heated  on  the  water-bath  together  with  the  zinc- 
dust,  it  does  not  afterwards  become  coloured  in  contact  with  the  air, 
and  the  alkaline  solution  contains,  no  longer  a  trace  of  diphenyl- 
thiocarbazide,  but  only  aniline  and  the  body  07119X38,  which,  as 
already  observed,  is  formed  as  a  bye-product  in  the  preparation  of 
diphenylthiocarbazone.  If  the  reduction  with  soda  and  zinc-dust 
tc'ikes  place  in  alcoholic  solution,  the  compound  remains  dissolved  in 
the  warm  liquid,  and  separates  on  cooling,  after  removal  of  the  zinc- 
dust,  in  faintly  coloured  needles,  and  may  be  obtained  by  recrystal- 
lisation  from  hot  alcohol  in  small  white  prisms  melting  at  200 — 201". 
This  compound  is  phenylthiosemicarbazide,  NH2.CS.NH.NHPh. 
Its  formation,  together  with  aniline  and  diphenylthiocarbazone  by 
heating  the  thiocarbazide  with  alcoholic  or  aqueous  potash,  has  been 
already  noticed  (p.  1092).  It  is  also  produced  by  heating  the  thio- 
carbazone  with  alkali  and  zinc-dust,  and  directly  from  phenyl- 
hydrazine  by  the  action  of  thiocyanic  acid;  on  agitating  this  base 
with  aqueous  thiocyanic  acid,  the  slightly  soluble  thiocyanate  sepa- 
rates in  colourless  larainre ;  but  on  heating  the  dry  salt  in  the  oil-bath 
to  160 — 170°,  a  brisk  evolution  of  ammonia  takes  place,  and  the  melt 
solidifies  to  a  crystalline  mass,  which,  when  lixiviated  with  cold 
water,  leaves  nearly  pure  phenylthiosemicarbazide.  The  reaction, 
however,  takes  place  much  more  definitely  on  heating  phenylhydrazine 
hydrochloride  and  ammonium  thiocyanate  together  in  alcoholic  solution, 
whereby  a  crystalline  mixture  of  sal-ammoniac  and  phenylthiosemi- 
carbazide is  obtained ;  and  on  filtering,  washing  out  the  sal-ammoniac 
with  cold  water,  and  crystallising  the  residue  once  or  twice  from 
boiling  alcohol,  the  phenylthiosemicarbazide  is  obtained  pure. 

Phenylthiosemicarbazide  dissolves  sparingly  in  ether,  benzene,  and 
chloroform,  much  more  readily  in  hot  alcohol,  from  which  it  separates 
on  cooling  in  well-defined  monoclinic  prisms,  having  the  axial  ratio 
a:b:c  =  2-6028  :  1  :  1-4714,  and  the  angle  ac  =  83"  49'.  Observed 
faces  OP,  P,  coPcb,  2Pdb,  2P.  The  crystals  are  prismatically  elongated 
in  the  direction  of  the  orthodiagonal,  and  always  developed  at  one  end 
only.  The  compound  melts  with  incipient  decomposition  at  200 — 
201°.     It  is  indifferent  to  acids,  and  is  not  altered  by  boiling  with 
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dilute  hydrocliloric  or  sulphuric  acid.  It  is  readily  dissolved  on 
heating  with  strong  potash-ley,  the  solution  on  cooling  depositing  a 
well-crystallised  salt,  which  is  decomposed  by  water  with  formation  of 
thiocarbamide.  With  mercunc  chloride  and  amraoniacal  silver- 
solution,  the  aqueous  solution  gives  white  precipitates,  which  blacken 
after  some  time.  Ferric  chloride  oxidises  the  compound,  with  sepa- 
ration of  sulphur. 

NH 
PhenyltJnocarbizine,  CvHjNjS  =  CS<(^  (  ,  is  obtained  by  heating 

phenylthiosemicarbazide  (10  g.)  with  (30  c.c.)  hydrochloric  acid  of  20 
por  cent,  in  sealed  tubes  at  125 — 130°  for  12  hours.  On  leaving  the 
contents  of  the  tubes  to  cool,  the  hydrochloride  of  the  thiocarbizine 
separates  for  the  most  part  in  tufts  of  pale-yellow  needles,  which  must 
be  strained  on  a  pump-filter,  dissolved  in  a  small  quantity  of  warm 
water,  decolorised  with  animal  charcoal,  and  precipitated  from  the 
filtrate  by  a  stream  of  gaseous  hydrochloric  acid.  On  mixing  the  pure 
white  salt  with  an  alkali,  the  sparingly  soluble  base  separates  in 
colourless  flocks,  and  may  be  obtained  by  recrystallisation  from  water 
in  thin  silvery  laminae.  It  melts  at  129°,  distils  in  small  quantities 
without  decomposition,  dissolves  readily  in  alcohol,  ether,  and  chloro- 
form, very  sparingly  in  cold  water.  It  unites  with  acids,  forming 
well-crystallised  salts.  The  Jiydrochloride,  CTHeNjS.HCl,  is  readily 
soluble  in  water,  and  separates  on  addition  of  strong  hydrochloric  acid 
in  white  slender  needles,  dissolves  readily  in  alcohol,  and  is  preci- 
pitated therefrom  by  ether.  It  melts  at  240°.  The  platinochluride, 
(C7H6N2S)2HjPtCle,  crystallises  from  hot  water  in  oblique  yellow 
prisms.  The  easily  soluble  sulphate  crystallises  in  tufts  of  needles. 
The  chromnte,  which  is  nearly  insoluble,  separates  in  thin  red  needles  on 
adding  chromic  acid  to  an  acid  solution  of  the  base,  and  is  not  attacked 
by  boiling  water.  The  picrate  is  sparingly  soluble  in  water,  and  crys- 
tallises in  slender  yellow  needles.  Phenylthiocarbizine  is  indifferent 
to  alkalis  ;  but  on  adding  its  aqueous  solution  to  an  ammoniacal  solu- 
tion of  silver,  a  white  flocculent  precipitate  is  formed,  having  the 
composition  C7HftN2SAg. 

Phenylthiocarbizine  is  distinguished  from  most  other  hydrazine- 
compounds  by  its  greater  stability.  Most  of  the  ordinary  reducing 
agents  have  no  effect  upon  it ;  but  when  heated  at  200°  with  fuming 
hydriodic  acid  and  phosphonium  iodide,  it  is  decomposed,  with  for- 
mation of  carbonic  anhydride,  hydrogen  sulphide,  ammonia,  and  aniline. 
It  is  almost  equally  inditFerent  to  oxidising  agents,  and  may  be  boiled 
for  a  long  time  without  alteration  with  Fehling's  solution,  mercuric 
oxide,  ammoniacal  silver  solution,  or  chromic  acid  and  dilute  sulphuric 
acid.  Permanganic  acid,  on  the  other  hand,  oxidises  it  rapidly,  both 
in  acid  and  in  alkaline  solution,  converting  all  the  sulphur  into  sul- 
phuric acid.  An  equally  energetic  action  is  exerted  by  bleaching 
powder  or  alkaline  hypochlorites,  the  solutions  of  which  immediately 
produce,  with  a  cold  aqueous  solution  of  the  base,  a  dark  violet  floc- 
culent precipitate,  insoluble  in  most  solvents,  but  dissolving  with  deep 
red  colour  in  strong  sulphuric  acid.  This  reaction  is  very  charac- 
teristic, and  may  serve  for  the  detection  of  the  base. 
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NZc 

Mnnaeeti/l-phenylthiocarhizine,  CS<f  |        ,  is  formed  by  heating  the 

^N.Ph 
base  for  a  short  time  with  acetic  anhydride,  and  partly  separates  in 
crystals  on  cooling.  The  rest  may  be  obtained  by  repeatedly  heating 
the  liquid  with  alcohol  on  the  water-bath  to  expel  the  excess  of  acetic 
acid,  and  crystallising  the  residue  from  boiling  alcohol.  In  this 
manner,  colourless  tabular  crystals  are  obtained,  very  soluble  in  hot 
alcohol,  sparingly  in  water,  melting  at  187°. 

The  corresponding  hciizoyl-compuuud,  obtained  by  heating  the  base 
with  benzoic  chloride,  forms  colourless  crystals  melting  at  186°. 

NMe 

Methylphenylthiocarhizine,  CSV^  |       . — The  hydriodide  of  this  base 

^NPh 
is  formed  when  phenylthiocarbizine  is  heated  with  twice  its  weight  of 
methyl  iodide  in  a  sealed  tube  at  IW  for  10  or  12  hours.  On  decom- 
posing this  salt  with  an  alkali,  the  methvl-base  separates  in  white 
flocks,  and  may  be  obtained  by  recrystallLsation  from  hot  water  in 
colourless  plates,  melting  at  123°,  very  slightly  soluble  in  water, 
readily  in  alcohol,  ether,  and  chloroform.  It  volatilises  without  decom- 
position, and  is  distinguished  from  the  non-methylated  base  by  not 
being  attacked  by  nitrous  acid,  even  at  the  boiling  heat. 

Bromophenylfhiocarhizine,  C7HjN2SBr,  is  formed  on  mixing  the  cold 
very  dilute  chloroform-solutions  of  phenylthiocarbizine  and  bromine, 
and  separates  immediately  in  crystals ;  and  on  washing  these  with 
chloroform,  dissolving  them  in  sulphurous  acid,  and  supersaturating 
with  an  alkali,  the  bromine-compound  separates  in  very  slender  white 
needles,  which,  after  recrystallisation  from  dilute  alcohol,  melt  at  210°. 

H.  W. 

Oxidation  of  Metatoluenesulphonamide.     By  I.  Remsen  and 

C.  Palmer  i^Amer.  Chem.  J.,  4,  122 — 124'). — Aletatoluenesulphonamide 
was  prepared  by  introducing  a  sulpho-group  into  orthobromotoluene, 
and  then  replacing  the  bromine  by  hydrogen,  by  the  action  of  sodium- 
amalgam  on  the  aqueous  solution  of  the  sodium  salt.  On  neutralising 
the  resulting  liquid  with  sulphuric  acid  and  concenti-ating,  a  large 
quantity  of  sodium  sulphate  separated  out,  and  after  as  much  as  pos- 
sible of  this  had  been  removed,  the  last  mother-liquor  was  evaporated 
to  dryness,  the  dried  residue  treated  with  phosphorus  pentachloride, 
and  the  resulting  sulphochloride  converted  by  boiling  with  aqueous 

I  3 

ammonia  into  the  sulphonamide,  C6H4(CH3)(S03NH2).  The  product 
was,  however,  mixed  with  orthotoluenesulphonaraide,  the  presence  of 
which  was  due  to  that  of  parabromotoluene  in  the  orthobromotoluene 
employed;  for  when  sulphuric  acid  acts  on  ^-bromotoluene,  the  pro- 
duct contains  the  sulpho-group  in  the  ortho-position  relatively  to  the 
methyl,  so  that  when  the  bromine  is  removed,  the  product  must  be 
o-toluenesulphonamide.  The  meta-amide,  after  purification,  exhibited 
the  properties  ascribed  to  it  by  Hiibner  and  MuUer  (Annalen,  169,47), 
and  melted  at  90—91°. 

By  oxidation  with  potassium  permanganate  in  alkaline  solution, 
and  by  chromic  acid  mixture,  metatoluenesulphonamide  is  converted 
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into  metasulpliaTnine-benzoic  acid,  C6H4(COOH)(S02NH2),  identical 
with  the  so-called  "  sulphobeuzamic  acid,"  which  is  obtained  by 
treating  sulphobenzamide  or  ammonium  ethyl  sulphobenzoate  with 
potassium  hydroxide  (Limpricht  and  v.  Uslar,  Annalen,  106,  27),  and 
by  the  action  of  sulphuric  oxide  on  benzonitril  (Engelhardt,  /.  pr. 
Chem.,  75,  363). 

The  oxidation  of  metatoluenesulphonamide  by  potassium  perman- 
ganate does  not  take  place  readily.  The  same  is  the  case  with  the 
para-amide,  whereas  the  ortho-amide  is  very  easily  oxidised  by  the 
same  reagent.  H.  W. 

Phenolphthalein  Anhydride  and  the  Constitution  of  Fluo- 
rescein. By  A.  Baeyer  (^ /ma/en,  212,  347 — 353). — The  diflPerence 
in  chemical  cha.racter  of  the  phenols  arising  from  differences  in  the 
relative  position  of  the  hydroxyl-groups,  is  especially  conspicuous  in 
their  compounds  with  phthalic  anhydride.  Among  these  differences, 
tlie  most  important  is  that  all  the  phthaleins  derived  from  di-  or  tri- 
hydroxylated  benzenes  give  up  water,  the  elements  of  which  are 
furnished  by  two  phenolic  hydroxy  Is,  which  is  not  the  case  with 
ordinary  phenolphthalein.  Now  since  the  latter — as  shown  by  the 
formation  of  j?-dihydroxybenzophenone  by  fusing  it  with  potash — is  a 
^ara-derivative,  it  may  be  inferred  that  the  hydroxyl-group  in  the 
para-position  is  not  disposed  for  the  formation  of  an  anhydride,  and 
further  that  hydroxyls  situated  in  the  ortho-  or  meta-position  are 
favourably  disposed  to  that  transformation.  Whether  the  ortho-  and 
meta-positions  of  the  hydroxyls  exhibit  any  difference  in  the  facility 
with  which  they  allow  of  the  elimination  of  water  cannot  at  present 
be  determined,  as  both  appear  to  admit  of  the  formation  of  anhy- 
drides. Hydroquinone-phtlialein  cannot  be  employed  for  the  deter- 
mination of  this  question,  since  its  hydroxyls  are  in  the  ortho-meta- 
position ;  but  phenolphthalein  anhydride,  obtained  as  a  secondary 
product  in  the  preparation  of  phenolphthalein,  appears  to  be  better 
adapted  for  the  purpose. 

In  the  preparation  of  phenolphthalein  by  heating  phthalic  anhy- 
dride with  sulphuric  acid,  there  is  obtained,  as  secondary  product,  a 
dirty-looking  mass  insoluble  in  alkalis,  from  which  by  alternate  boil- 
ing with  alkalis  and  recrystallisation  from  alcohol  with  addition  of 
animal  charcoal,  there  is  obtained  a  colourless  substance  which  crystal- 
lises in  large  flat  deeply  striated  needles  melting  at  173 — 175°.  This 
substance  is  the  anhydride  of  phenolphthalein,  C20H13O3.  It  is  not 
attacked  by  alcoholic  potash ;  dissolves  without  alteration,  and  with 
strong  greenish-yellow  fluorescence,  in  strong  sulphuric  and  nitric 
acids  ;  and  is  nitrated  by  heating  with  a  mixture  of  the  acids.  With 
bromine  dissolved  in  glacial  acetic  acid,  it  yields  a  dibromophthaleiu 
anhydride,  C2oiIioBr203,  melting  at  255 — 258°,  very  slightly  soluble  in 
alcohol. 

Phenolphthalin  anhydride^  C20H14O3,  obtained  by  treating  the  phthalein 
anhydride  with  alcoholic  soda-ley,  alcohol,  and  zinc-dust,  crystallises 
from  alcohol  in  small  needles,  dissolves  readily  in  dilute  alkalis  and 
their  carbonates,  also  in  ether,   more   sparingly  in  benzene.     Strong 
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sulphuric  acid  dissolves  it  on  moderate  heating,  with  yellow  colour, 
quickly  chanf^ing  to  green,  and  on  further  heating  to  cherry-red ;  and 
on  pouring  this  red  solution  into  water,  a  red-brown  precipitate  is 
obtained  which  resembles  ferric  hydrate  in  appearance,  and  dissolves 
in  ether  with  bright  fluorescence  resembling  that  of  an  aminoniacal 
solution  of  fluorescein.  Phenolphthalin  anhydride  dissolves  in 
liot  concentrated  alkalis,  the  solutions  on  cooling  depositing  the 
corresponding  alkali-salts.  It  is  not  acted  on  by  phosphorus  penta- 
chloride  at  1U0°.     It  melts  at  214—217°. 

The  anhydrides  of  phenolphthalein  and  phenolphthalin  are  repre- 
sented by  the  following  constitutional  formulae: — 

.(CeH,).0 

^C,H4.C0  HCf 

I  ^C,H,.COOH 

— 0—1 

Phenolphthalein  anhydride.        Phenolphthalin  anhydride. 

Constitution  of  Fluorescein. — According  to  the  author's  latest  in- 
v('stigations  (Annahm,  202,  36),  this  substance  is  the  dihydroxy- 
p'leijolphthalein  anhydride  represented  by  the  first  of  the  following 
lormula),  and  the  corresponding  chloride,  or  dichlorophthale'in  anhy- 
dride, is  represented  by  the  second  formula  : — 

.(C.H3.0H),0  (aH3Cl),0 


'C«H4.C0 

—0—1 


^CbH^.CO 

-0 — I 


Fluoreacein.  Chloride. 

Phfhalin  of  Fluorcscem  Chloride. — This  chloride  offers  considerable 
resistance  to  the  action  of  alkalis,  separating  unaltered  for  example, 
on  evaporation  from  its  solution  in  soda-ley.  Nevertheless  this  solu- 
tion contains  a  salt  of  a  substituted  triphenyl-carboxylic  acid,  inasmuch 
as  zinc-dust  under  the  same  conditions  as  with  phenolphthalein  anhy- 
dride, separates  from  it  a  derivative  of  triphenylmethane-carboxylic 
acid,  viz.,  the  phthaliii  of  flaoresceiii,  chloride.  To  prepare  this  sub- 
stance, a  solution  of  fluorescein  chloride  in  an  alcoholic  soda-solution 
containing  a  large  quantity  of  alcohol  is  mixed  with  water  to  incipient 
turbidity,  and  boiled  with  zinc-dust,  with  gradual  addition  of  water, 
till  all  the  alcohol  is  driven  off.  The  zinc-dust  is  then  filtered  off  and 
washed  with  water,  and  the  filtrate  is  treated  with  dilute  sulphuric 
acid,  which  throws  down  the  phthalin  in  white  curdy  flocks,  which  by 
solution  in  alcohol  and  precipitation  with  water  may  be  converted  into 
colourless   needles.      This    substance   is  represented  by  the    formula 

(CeHsCl),© 
HC\  ,  and  is  accordingly  a  strong  acid,  dissolving  readily 

^C6H4.C00H 
in  dilute  alkalis  and  their  carbonates.    It  melts  at  226°  and  dissolves  in 
alcohol,  ether,  benzene,  and  acetone,  but  not  in  light  petroleum.   Strong 
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sulphuric  acid  dissolves  it,  forming  a  yellow  solution,  from  which 
water  throws  down  the  original  substance  :  consequently  this  body, 
like  fluorescein,  is  not  capable  of  yielding  a  phthalidin.  The  carbonic 
acid  in  it  cannot  be  estimated  by  ignition  with  baryta,  as  a  further 
decomposition  would  thereby  be  produced.  In  other  respects  it  is 
a  very  stable  compound,  not  being  attacked  by  sodium-amalgam,  or  by 
boiling  acetic  anhydride.  It  is  identical  with  the  reduction-product 
'Which  the  author  obtained  by  the  action  of  hydriodic  acid  with 
fluorescein  chloride  {Aimalen,  183,  20).  H.  W, 

Paracresolphthalein  Anhydride.  By  V.  Drewsen  (Annalen,  212, 
340 — 347).  —  To  prepare  this  compound,  crystallised  paracresol 
(20pts.),  phthalic  anhydride  (14),  and  sulphuric  acid  (8)  were  heated 
in  an.  oil-bath  at  160 — 165°,  till  the  melt  became  viscid ;  and  the  pro- 
duct, after  being  freed  from  excess  of  cresol  by  a  current  of  steam, 
was  boiled  with  dilute  potash,  till  the  filtered  liquid  no  longer  ex- 
hibited  a  brownish  or  reddish  colour.  The  chief  product  thus  obtained 
is  not  a  homologue  of  phenolphthalein,  but  an  anhydride  thereof  in- 
soluble in.  alkalis.  A  small  quantity  of  a  substance  soluble  with  violet 
colour  in  alkalis  is  however  formed  at  the  same  time,  respecting  which 
it  is  at  present  impossible  to  say  whether  it  is  the  true  phthale'in  of 
23-cresol,  or  merely  an  impurity.  The  crude  anhydride  was  dissolved 
in  hot  glacial  acetic  acid,  from  which  it  separated  in  small  crystals  on 
cooling,  and  was  purified  by  repeated  crystallisation. 

Paracresolphthalem-anhydride  C^S^.O,  =  CO.CeH^.C  :  (CeHjMe)^^ 

I 0 ^1 

is  somewhat  soluble  in  alcohol,  ether,  and  benzene,  more  soluble  in 
glacial  acetic,  very  easily  in  chloroform,  insoluble  in  light  petroleum, 
aqueous  potash,  and  dilute  acids.  Strong  sulphuric  acid  dissolves  it 
with  yellow  colour  and  green  fluorescence,  and  on  dilution  with  water, 
the  unaltered  compound  is  separated  in  white  flocks.  If  however  the 
acid  solution  is  strongly  heated,  it  turns  red  and  then  gives  no  further 
precipitate  with  water.  From  chloroform,  the  anhydride  separates  in 
light  yellow  well-defined  crystals;  it  melts  at  246°  and  sublimes  un- 
dtcomposed  when  cautiously  heated.  The  crystals  belong  to  the 
rhombic  system  {a  :  b  :  c  =  0'46o8  :  1  :  0*7753),  and  have  the  form  of 
rectangular  plates  or  thick  prisms  exhibiting  the  combination  coPdo, 
ooP,  OP,  Poo.     Angle  P  :  P  =  49°  46' ;  Fob  :  P  (above)  =  75°  38'. 

Paracresolphth aim  anhydride, 

C22H18O3  =  COOH.C6H4.CH(CeH3Me)20, 
is  formed  by  direct  hydrogenation  of  the  phthale'in  anhydride.  On 
boiling  the  latter  with  glacial  acetic  acid  and  zinc-dust  till  the  evolu- 
tion of  hydrogen  begins  to  become  rapid,  and  adding  water  to  the 
filtered  solution,  white  flocks  are  separated,  consisting  of  a  body  which 
is  no  longer  distinguished,  like  the  phthale'in,  by  its  insolubility  or 
sparing  solubility  in  most  solvents,  but  on  the  contrary  dissolves 
very  easily  in  alcohol,  ether,  benzene,  and  glacial  acetic  acid.  From 
chloroform,  in  which  it  is  also  very  soluble,  it  separates  in  especially 
fine  crystals.  It  dissolves  readily  also  in  dilute  alkalis  and  alkaline 
carbonates,  and  separates  from  concentrated  alkaline  solutions  after 
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some  time,  in  combination  with  the  alkali,  sometimes  in  laminar 
crystals,  sometimes  in  flocks.  It  melts  at  210°,  and  when  slowly  heated 
sublimes  without  decomposition.  It  is  a  very  stable  compound,  not 
being  altered  by  remaining  for  months  in  contact  with  the  air.  It 
dissolves  with  rise  of  temperature  in  strong  sulphuric  acid,  forming  a 
brown  solution  from  which  water  throws  down  chocolate-brown  flocks, 
which  dissolve  in  ether  with  yellow  colour  and  splendid  reddish-green 
fluorescence.  The  body  thus  formed,  which  is  perhaps  a  phthalide'in, 
decomposes  quickly  ;  and  appears  not  to  be  rendered  more  stable  by 
bromination  or  acetylisation ;  neither  could  a  phthalide'in  be  obtained 
from  it  by  oxidation. 

Products  of  the  Decomposition  of  Paracresolphthaletn  Anhydride  hy 
Fusion  with  Potash. — When  the  anhydride  is  fused  with  potash  at  a 
moderate  heat,  part  of  it  dissolves  on  treating  the  melt  with  water, 
and  acids  added  to  the  solution  throw  down  ji)-cresol-phthalem :  hence 
it  appears  that  the  anhydride  takes  up  1  mol.  water  when  fused  with 
potash :  if  however  the  temperature  be  raised  above  200°,  the  product 
cakes  together  after  some  time  into  resinous  lumps,  and  if  the 
operation  be  then  interrupted,  the  greater  part  of  the  product  dissolves 
to  a  yellow  liquid,  which  becomes  milky  on  addition  of  an  acid.  Oa 
mixing  this  milky  liquid  with  alcohol  and  boiling  till  the  solution  has 
become  clear  again,  it  deposits  after  some  time  splendid  yellow  needles 
which,  remembering  the  behaviour  of  phenolphthale'in  when  fused 
with  potash,  may  safely  be  regarded  as  a  dimethyl-dihydroxyhenzQ- 
phenone  having  the  constitution  CO(C6H3Me.OH)2. 

On  distilling  the  acidulated  solution  of  the  melt  in  a  current  of 
steam,  benzoic  acid  passes  over.  Consequently  the  decomposition  of 
paracresolphthale'in  anhydride  by  fusion  with  potash  may  be  repre- 
sented by  the  equation — 

CO.CeHi.C :  (C6H3Me)20 
I  I  +  2H2O  =  COCCeHaMe.OH),  +  CeHa.COOH. 

I 0 — I 

Dimethyl-dihydroxybenzophenone  melts  at  104 — 105",  and  volatilises 
undecomposed  at  a  higher  temperature.  It  is  insoluble  in  water  and 
in  dilute  acids,  but  dissolves  readily  in  caustic  alkalis,  alcohol,  and 
ether. 

Condensation-products  of  Paracresolphthaldn  Anhydride  hij  concentratfd 
Sulphuric  Acid. — When  this  phthale'in  anhydride,  or  a  mixture  of 
paracresol  and  phthalic  anhydride,  is  heated  for  some  time  at  200'^ 
with  a  large  quantity  of  strong  sulphuric  acid,  there  is  formed,  exact 'y 
as  in  the  case  of  the  corresponding  phenol-compound,  an  anthra- 
quinone-derivative,  which  may  also  be  prepared  by  heating  1  pait 
T^-cresol,  1  part  phthalic  anhydride,  and  20  parts  strong  sulphuric  acid 
for  about  two  days,  the  temperature  being  slowly  raised  from  160°  to 
200°.  The  flocks  thrown  down  by  water  are  separated  by  filtration, 
then  dried  and  exhausted  with  ether ;  the  residue  is  dissolved  in 
potash ;  barium  chloride  is  added ;  and  the  resulting  barium-lake  is 
decomposed  by  hydrochloric  acid.  The  body  thus  obtained  was  too 
small  in  quantity  for  analysis,  but  its  reactions  show  it  to  be  a  methy'- 
erythroxyanthraquinone,  inasmuch   as  it  forms  with  baryta-water  a 
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dark  red- violet  lake,  whicli  is  decomposed  by  carbonic  acid  ;   dissolves 

in   alkalis   with  violet-red   colour,   like   that  obtained   with    erythro- 

hydroxyanthraquinone ;  is  insoluble  in  cold  strong  aqueous  ammonia, 

somewhat  soluble  in  the  same  when  warm ;  sublimes  in  reddish-yellow 

needles ;    and  when  quickly  heated  yields  oily  drops  which  quickly 

solidify  in  radio-crystalline  forms.     Consequently  the  body  in  question 

is  a  methylerythro-hi/droo'yanthraquinone  represented  by   the  formula 

CO  '  ^  . 

C6H4<^p^>C6H2(CH3)(OH).     This  affords  a  new  demonstration   of 

the  correctness  of  Baeyer's  formnlaB  of  the  hydroxyanthraquinones, 
according  to  which  paracresol  must  necessarily  yield  a  methyl- 
erythro-hydroxyanthraquinone  ;  whereas  orthocresol  should  yield  an 
ordinary  methyl-hydroxyantliraquinone,  and  according  to  Fraude's 
investigations  {Annalen,  202, 153,  Abstr.,  1879,  635),  actually  does  so. 

H.  W. 
Artificial  Indigo.  (Chem.  Centr.,  1882,  366.)— The  group  of 
alkaline  reducing  agents,  which  like  grape  or  milk  sugar,  effect  the 
conversion  of  orthonitrophenylpropiolic  acid  into  artificial  indigo, 
includes,  according  to  further  investigations  of  the  Baden  Aniline 
and  Soda-works,  the  sulphides,  sulphydrates,  polysulphides,  thio- 
carbonates,  and  ethereal  thio-carbonates  of  the  alkalis  and  alkaline 
earths,  and  especially  the  alkaline  xanthates.  These  reducing  agents 
act  already  in  the  cold  and  more  quickly  on  warming  the  aqueous  or 
alcoholic  solution.  When  xanthates  are  U'^sed,  the  formation  of 
artificial  indigo  takes  place  to  a  great  extent  after  the  S">lution  has  been 
evaporated.  Thus,  e.g.,  the  addition  of  an  alkaline  sulphydrate  to  a 
solutio)!  of  an  alkaline  salt  of  orthonitrophenyljiropiolic  acid,  causes 
the  separation  of  a  precipitate,  which  besides  indigo  and  free  sulphur 
contains  violet  and  red  dye-stuffs  soluble  in  alcohol,  belonging  to  the 
indigo-group.  The  reaction  is  still  more  energetic  when  a  concentrated 
solution  of  an  alkaline  polysulphide  is  added  to  a  concentrated  solu- 
tion of  an  alkaline  orthonitrophenylpropiolate.  When  xanthates  are 
used,  the  following  process  is  adopted : — 1  kilo,  orthonitrophenyl- 
propiolic acid  is  suspended  in  about  half  the  quantity  of  water, 
treated  with  05  kilo,  potassium  carbonate,  and  after  neutralising, 
15  kilo,  potassium  xanthate  is  added,  and  the  mixture  agitated 
thoroughly.  It  is  then  dried  at  the  ordinary  temperature.  The 
colouring  matter  forms  rapidly,  and  when  the  presence  of  unaltered 
orthoniti'ophenylpropiolic  acid  can  no  longer  be  detected,  the  reaction 
is  complete.  The  dark  blue  product  is  then  washed  with  water, 
collected  and  dried.  It  is  purified  with  suitable  solvents  such  as 
carbon  bisulphide  or  alcohol.  The  same  reducing  agents,  especially  the 
xanthates,  can  be  used  for  producing  artificial  indigo  direct  on  the 
fibre.  The  formation  of  colouring  matter  takes  place  also  in  the  cold 
after  drying,  and  more  quickly  in  a  drying  chamber.  D.  B. 

Compounds  of  the  Indigo-group.  By  A.  Baetee  {Ber.,  15, 
'77h — 787). — Part  III. — Eth3'l  indoxylate  is  converted  by  oxidation 
into  three  compounds,  which  may  be  regarded  as  presenting  different 
stages  of  oxidation.  (1.)  Ethyl  indoxanthidate,C2iSi2oN20s;  (2)  ethyl 
indoxanthinate,  OuHuNOi ;  (3)  ethyl  oxalylanthranilic  acid,  CuHnNOs. 
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The  second  of  these  compounds  is  obtained  by  the  careful  oxidation 
of  ethyl  indoxylate  dissolved  in  acetone,  with  ferric  chloride  at  60°. 
The  product  yields  this  compound  to  ether,  forming  a  solution  having 
a  slight  green  fluorescence,  from  which  it  may  be  obtained  by  recrystal- 
lisation  in  light  yellow  needles,  m.  p.  107°.  When  boiled  with  alkahV, 
it  is  resolved  into  orthamidobenzoic  acid.  Its  aqueous  solutions 
when  treated  with  acids  give  an  amorphous  yellow  precipitate,  having 
the  composition  CziH-io^iO-!,  which  is  soluble  in  alkalis,  forming  a 
green  solution  in  which  acids  produce  an  indigo-coloured  precipitate. 

Ethyl  nitroso-iiidoxanthinate,  CiiHio(NO)N04,  is  obtained  by  acting 
on  ethyl  indoxanthinate  with  sodium  nitrite  and  sulphuric  acid.  It  is 
sparingly  soluble  in  water,  hut  easily  soluble  in  alcohol,  ether,  and 
glacial  acetic  acid,  and  melts  with  evolution  of  gas  at  113°.  By 
reducing  agents  it  is  converted  into  ethyl  indoxylate ;  it  yields 
Liebermann's  reaction,  and  is,  therefore,  a  nitrosamine,  and  consequently 
ethyl  indoxanthinate  must  contain  an  imido-group,  and  its  constitu- 
tion may  be  represented  as  follows: — 

C.H4<^^>C(0H).C0.Et. 

Ethyl-oxalylanthranilic  add  is  the  final  product  of  the  action  of 
potassium  dichromate  and  sulphuric  acid  on  ethyl  indoxylate ;  it 
crystallises  from  alcohol  in  colourless  needles,  melting  at  180 — 181°. 
Hydrochloric  acid  resolves  it  into  oxalic  and  orthamidobenzoic  acids. 
Its  production  may  be  represented  by  supposing  it  to  be  the  product 
of  oxidation  of  ethyl  indoxanthinate,  thus : — 

C.^<l^^>CiO^).GOO^t  +  O  =  CeH.>^^OOH  ^^^^^. 

The  formation  of  this  body  is  analogous  to  the  production  of  acetyl 
amidobenzoic  acid  from  methylketol  {Ber.,  14,  879)  :  further  by  oxida- 
tion with  ferric  chloride,  methylketol  appears  to  yield  a  compound 
analogous  to  ethyl  indoxanthinate. 

II.  Beductiou  of  Ethyl  Indoxanthinate. — By  reduction  with  zinc- 
dust  and  acetic  acid,  or  by  hydriodic  acid,  this  compound  is  converted 
into  ethyl  indoxylate,  which  may  be  represented  as  taking  place  in  two 
stages  :  (I)  the  addition  of  hydrogen,  (2)  a  loss  of  1  mol.  of  water — 
a  representation  analogous  to  that  used  to  explain  the  formation  of 
methyl-ketol  from  amidobenzylmethyl ketone,  thus  : — 

C6H4<^^2— >^^^^)'^^^^*~^"^^  =  C6H,<^^^^^>C.C00Et 

Intermediate  product.  Ethyl  indoxylate. 

From  this  it  would  appear  that  the  constitution  formerly  assigned 
to  ethylindoxylate  is  not  correct. 

III.  Constitution  of  Ethyl  Isatogenate. — Reducing  agents  convert 
this  compound  into  ethyl  indoxylate,  a  fact  yielding  but  little  insight 
into  the  constitution  of  this  compound.  Ethyl  isatogenate  is,  how- 
ever, formed  by  treating  ethyl  indoxanthinate  with  ferrous  chloride  or 
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sulphate,  and  consequently  ethyl  isatogenate  is  supposed  to  have  the 

CO.C.CO.OEt 
following  constitution  :  C6H4<(^     /  \  .It   will  be  seen  that 

^N— O 

j^ rj 

it  contains  the  group    v        y,    which   the  author  styles  "  carbazoxy- 

group,"  in  which,  by  the  addition  of  a  molecule  of  hydrogen,  an 
amido-group  and  a  hydroxy  1-gro up  are  formed.  This  formula  ex- 
plains the  formation  of  azoxybenzoic  acid  when  ethyl  isatogenate  is 
treated  with  alkalis. 

IV.  Action  of  nitrous  acid  on  the  members  of  the  indoxyl-group. 

C(OEt) 

Nitrosamtne  of   Ethyl-indoxyl,  C6H4  \  /CH,  is  obtained  by 

acting  on  an  alcoholic  solution  of  indoxyl  with  acetic  acid  and  sodium 
nitrite ;  it  forms  pale  yellow  slender  needles,  melting  at  84 — 85°,  is 
insoluble  in  water  and  alkalis,  but  soluble  in  alcohol,  &c.,  and  is  con- 
verted by  reducing  agents  into  ethylindoxyl.  Ethyl  indoxylate, 
treated  with  nitrous  acid,  forms  three  products,  all  of  which  are  in- 
soluble in  alkalis.  The  chief  product  has  the  formula  C32Hi8N408, 
and  is  probably  a  dinitrosamine  of  ethyl  indoxylate  ;  it  melts  at  173°. 
Of  the  other  two  products,  one  melts  at  120°  and  the  other  at  143°. 

Nitrosindcyxyl  is  obtained  by  the  action  of  nitrous  acid  on  ethyl 
indoxylic  acid.  In  a  former  communication  (Ber.,  14, 1743)  the  formula 
CuHio(NO)N04  was  assigned  to  this  compound ;  farther  examina- 
tion of  the  same  has,  however,  shown  that  its  composition  is  expressed 
by  the  formula  C8H6(NO).NO.  In  the  production  of  this  compound 
it  would  appear  that  ethylindoxylic  acid  loses  carbonic  anhydride,  and 
that  the  ethyl-group  is  replaced  by  hydrogen.  Its  constitution  may 
be  expressed  by  one  of  the  two  following  formulae  : — 

y^^^^K  CO 

(1.)  C6H4/  >C.NO.         (2.)  C6H4<itV;>CH.NO. 

According  to  the  first,  it  is  a  nitroso-derivative  of  oxindol ;  according 
to  the  second,  a  nitroso-derivative  of  a  reversed  oxindole.  The  former 
of  these  is  regarded  as  the  more  correct,  inasmuch  as  this  com- 
pound possesses  the  characters  of  a  feebly  dibasic  acid,  also  the  cha- 
racters of  a  phenol,  and  forms  an  ethyl  salt  having  acid  properties.  It 
is  not  a  nitrosamine,  since  it  does  not  yield  Liebermann's  reaction. 
By  reducing  agents,  nitroso-indoxyl  does  not  form  indoxyl,  but  a  pro- 
duct which  is  probably  an  amido-indoxyl,  since,  when  treated  with 
ferric  chloride,  it  forms  isatin.  The  fact  that  indole  is  converted  in 
tlie  animal  organism  into  indoxyl,  together  with  the  phenol-like  cha- 
racters of  this  latter,  would  make  it  appear  that  indoxyl  is  a  hydroxy- 
lated  indole.  Kow  the  action  of  nitrous  acid  on  indoxyl  reveals  the 
presence  in  it  of  an  amido-group,  so  that  indole  must  also  contain  this 
group.  The  presence  of  this  group  has  been  shown  by  treating  an 
alcoholic  solution  of  dichlorindole  {Ber.,  12,  456)  with  caustic  soda 
and  methyl  iodide,  whereby  a  compound,  C9H7CI2N,  was  obtained  ;  it  is 
insoluble  in  alkalis,  and,  like  dichlorindole,  reddens  pine- wood  moistened 
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with  hydrochloric  acid.  It  is  insoluble  in  nitrons  acid,  and  crystal- 
lises from  alcohol  in  lustrous  needles,  melting  at  58 — 59°.     Its  proper- 

ties  prove  it  to  have  the  constitution  CeEU^  ^CCl^  and  hence  di- 

CCl 
chlorindole  must  be  CtlB.t<(        /CCl,  and  indole  most  have  the  for- 

mula  C6Hi<^  ^CH  assigned  to  it  several  years  ago  by  the 
author.  P.  P.  B. 

Action   of   Copper  on  Benzotrichloride.      By  U.    Hanhart 

(lier.,  15,  898 — 901). — When  pure  copper  (free  from  oxide),  in  the 
form  of  powder,  is  moistened  with  benzotrichloride  and  warmed  on 
a  water-bath,  an  energetic  reaction  takes  place,  and  two  isomerio 
dichlorotolanes,  CuHioClz,  are  produced.  The  crystals  melt  at  60°  and 
140°  respectively.  On  distillation  with  a  large  excess  of  copper,  the 
dichlorotolanes  are  converted  into  tolane,  and  by  the  action  of 
hydriodic  acid  and  amorphous  phosphorus  at  170°,  they  are  converted 
into  dibenzyl,  CuHu. 

When  a  mixture  of  benzotrichloride  (1  part)  and  benzene  (2  parts) 
is  boiled  with  3  parts  of  copper-dust,  tolane  tetrachloride  is  produced. 

w.  c.  w 

Some  Derivatives  of  Carbazole  (Imidodiphenyl).    By  G.  L. 

CiAMiciAN  and  P.  SiLBEK  (Gazzt'tta,  1882,  272 — 2S0)  .—Carhazole-car- 
boxylic  or  Carbazolic  acid,  C13H9NO2  =  CuHgN.COOH,  is  prepared  by 
heating  potassium-carbazole,  CioHsKN  (obtained  by  fusing  carbazole 
with  potassium  hydroxide)  at  270°,  and  passing  a  current  of  dry  carbonic 
anhydride  through  the  fused  mass,  which  gradually  solidifies.  The  pro- 
duct is  treated  with  water,  which  dissolves  the  potassium  carbazolate, 
leaving  the  unaltered  carbazole;  and  on  filtering  and  treating  the  concen- 
trated filtrate  with  dilute  sulphuric  acid,  the  carbazolic  acid  is  obtained 
in  the  form  of  a  copious,  whitish,  flocculent  precipitate.  For  purification, 
it  is  redissolved  in  potassium  carbonate ;  the  solution  is  boiled  with 
animal  charcoal  and  reprecipitated  by  sulphuric  acid ;  the  precipitate, 
after  washing  with  water  and  drying  in  the  exsiccator,  is  macerated, 
with  occasional  heating,  in  a  quantity  of  alcohol  not  sufficient  to  dissolve 
it  completely  ;  and  the  solution  is  filtered  after  cooling,  this  series  of 
operations  being  repeated  fifteen  or  twenty  times.  Lastly,  the  residue 
left  on  evaporating  the  alcohol  is  sublimed  at  150 — 160°;  the  sublimate, 
still  containing  traces  of  carbazole,  is  dissolved  in  potassium  carbonate  ; 
and  the  acidified  filtrate  is  treated  with  ether,  which  dissolves  the 
carbazolic  acid,  and  leaves  it  on  evaporation  in  the  form  of  a  nearly 
white  powder.  On  dissolving  this  in  boiling  alcohol  and  leaving  the 
solution  to  cool  slowly,  the  acid  is  finally  obtained  in  colourless  scales 
or  fl.attened  prisms  having  a  nacreous  lustre  and  faint  blue  fluo- 
rescence. 

Carbazolic  acid  melts  at  271 — 272°  ;  it  is  nearlv  insoluble  in  water 
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•whether  cold  or  boiling,  slightly  soluble  in  cold,  more  soluble  in 
boiling  alcohol,  easily  in  ether.  It  does  not  react  like  carbazole  with 
nitric  acid.  It  is  sublimable,  but  when  suddenly  heated  splits  up  into 
carbazole  and  carbonic  anhydride,  still  more  readily  when  heated  with 
lime.  Its  silver  salt,  CisHgAgNOa,  is  a  white  precipitate.  The 
barium  salb,  (Ci3ll8N02)2Ba,  likewise  obtained  by  precipitation,  forii.s 
•white  scales  nearly  insoluble  in  wat«r,  and  having  a  nacreous  lustre. 

Bromacetyl-carbazole,  Ci^IIvBrNXc,  is  obtained  by  heating  Graebe's 
acetyl-carbazole  (Annalen,  163,  343)  dissolved  in  carbon  bi- 
sulphide with  a  molecular  proportion  of  bromine  at  100"  in  a  reflux 
apparatus,  and  remains,  on  distilling  off  the  solvent,  as  a  yellow  crys- 
talline mass,  which  by  repeated  crystallisation  from  the  same  solvent, 
yields  the  compound  in  colourless  lamellae,  melting  at  128°,  very 
soluble  in  boiling  alcohol  and  toluene,  and  separating  therefrom  com- 
pletely on  cooling ;  sparingly  soluble  in  ether.  It  is  not  decomposed 
by  aqueous  potash,  but  when  boiled  with  excess  of  alcoholic  potash  it 
yields : 

Brovwcarbazole,  CuHgBrN",  which  crystallises  from  alcohol  in  large 
rhombic  laminae,  having  a  strong  vitreous  lustre,  melting  at  199'', 
easily  soluble  in  boiling  alcohol,  and  separating  therefrom  completely 
on  cooling. 

Tetranitrocarhazole,  Ci2Hs(N02)4N. — This  compound  is  obtained  in 
four  different  modifications  by  the  action  of  fuming  nitric  acid  on 
acetyl-carbazole.  They  are  all  nearly  insoluble  in  the  ordinary 
solvents,  but  dissolve  with  moderate  facility  in  glacial  acetic  acid  at 
the  boiling  heat,  and  may  be  separated  from  one  another  by  repeated 
fractional  crystallisation, 

a.  By  employing  a  large  quantity  of  glacial  acetic  acid,  the  greater 
part  of  the  crystalline  precipitate  which  separates  from  the  nitric  acid 
solution  may  be  dissolved,  leaving  only  a  small  fraction  in  the  form  of 
faintly  yello^w  needles,  melting  -with  decomposition  at  about  308^. 
They  remain  unaltered  when  exposed  to  the  air  or  left  in  a  vacuum, 
and  do  not  lose  weight  when  heated  at  110°.  When  treated  with 
potash,  they  acquire  a  deep  yellow  colour,  and  after  some  time  a 
roseate  tint. 

j8.  The  acetic  solution  filtered  from  the  crystals  just  described, 
deposits  on  cooling,  after  about  24  hours,  faintly  yellow  tabular  hexa- 
gonal crystals,  which  lose  their  lustre  and  transparency  on  exposure  to 
the  air,  acquiring  at  the  same  time  a  lighter  colour.  This  modification, 
after  drying  at  105°,  does  not  melt  even  at  320°,  and  quickly 'acquires 
a  bright  red  colour  when  treated  with  potash. 

The  solution  from  which  the  yellow  crystals  have  separated, 
deposits,  after  a  portion  of  the  acetic  acid  has  been  distilled  off,  other 
crystals,  always  in  the  form  of  rhombic  plates,  having  a  dingy  yellow 
colour,  and  melting  with  decomposition  at  about  285°.  The  crystals 
of  j3-  and  7-tetranitrocarbazole,  probably  contain  acetic  acid,  which 
they  lose  spontaneously  on  exposure  to  the  air. 

S.  The  portion  of  the  nitro-compound  obtained  by  precipitating  the 
acid  solution  with  water  dissolves  completely  in  boiling  glacial  acetic 
acid ;  and  the  solution  on  cooling  deposits,  in  addition  to  a  small 
quantity  of  the  7-crystals,  small  square-based  yellow  prisms,  which  are 
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not  altered  either  by  exposure  to  the  air  or  by  heating  to  110°,  but 
decompose  completely  before  melting.  H.  W. 

Anthramine.  By  C.  Liebermann  and  A.  Bollert  (Btr.,  15,  852 — 
864). — Although  anthramine  cannot  be  produced  by  the  action  of 
ammonia  on  anthracene-monosulphonic  acid,  it  can  easily  be  prepared 
by  heating  at  250°  a  solution  of  anthrol  in  60  times  its  weight  of 
10  per  cent,  aqueous  ammonia. 

Anthramine  hydride,  CuHnNHj,  obtained  by  treating  an  alcoholic 
solution  of  anthramine  with  sodium  amalgam,  crystallises  in  needles, 
which  are  very  soluble  in  alcohol.  The  hydrochloride  forms  sparingly 
soluble  needle-shaped  crystals.  W.  C.  W. 

Nitro-  and  Amido-anthraquinonesulphonic  Acids.  By  A. 
Claus  (Ber.,  15,  1514 — 1525). — Anthraquinonesulphunic  acid  (Na 
salt)  heated  with  a  mixture  of  nitric  and  sulphuric  acids,  is  dis- 
solved to  a  mixture  of  two  isomeric  nitro-acids.  The  a-acid  separates 
completely,  on  cooling,  and  is  purified  by  recrystallisation  from  its 
solution  in  boiling  dilute  nitric  acid.  The  /3-acid,  which  remains  in 
solution,  is  isolated  by  diluting  and  evaporating  several  times  until 
the  nitric  acid  is  expelled,  neutnilising  with  barium  carbonate,  and 
allowing  the  barium  salt  to  crystallise.  From  the  barium  salt  the  acid 
is  easily  obtained. 

a.-Nitroanthraquino7iesulphouic  acid  crystallises  in  yellowish  plates 
(m.  p.  255°)  ;  freely  soluble  in  water  and  alcohol ;  on  evaporation  with 
nitrates  it  decomposes  these  salts  with  expulsion  of  their  nitric  acid. 
The  sodium  salt  may  be  obtained  directly  by  the  long-continued 
action  of  boiling  concentrated  nitric  acid  on  sodium  anthraqninone- 
sulphonate.  It  crystallises  from  boiling  water,  with  1  mol.  H^O,  in 
long  needles.  The  potassium  salt  crystallises  from  its  hot  aqueous 
solution  in  shining  needles,  which  are  anhydrous. 

The  ammoniasalt,  Ci4H6(N02)02.S03NH4,-|H20,  crystallises  in  slender 
needles.  The  calcium  salt,  {CuH6(NO)2.S03}2Ca,H20,  crystallises  in 
microscopic  needles,  which  are  only  slightly  soluble  in  hot  water. 
The  barium  salt  crystallises  in  anhydrous  needles.  The  sulphochJoride, 
CuH6(N02)O2  SO2CI,  is  obtained  by  heating  any  of  the  above  salts,  in 
the  anhydrous  state,  with  phosphorus  pentachloride  at  140°.  The 
chloride  is  almost  insoluble  in  alcohol  and  in  ether,  but  is  easily  soluble 
in  hot  glacial  acetic  acid,  and  crystallises  from  this  solution  on  cooling 
in  yellowish  needles  melting  at  194°.  It  is  not  easily  attacked  by  water, 
the  reaction  between  them,  with  regeneration  of  the  acid,  requiring 
the  aid  of  a  high  temperature. 

a-Nitroanthraquinonesulphonic  acid  when  fused  with  potash  yields 
alizarin  in  the  first  instance,  and  on  prolonged  heating,  purpurin  or  a 
similar  colouring-matter. 

ft-Anthraqinnunesulphonic  acid  is  freely  soluble  in  water  and  in 
alcohol,  and  is  left  on  evaporation  of  the  solvent  as  a  grey  semi-crys- 
talline powder  melting  at  250°.  The  salts  of  this  acid  are  likewise  very 
soluble ;  the  sodium,  potassium,  and  ammonium  salts  can  only  be 
isolated  by  the  complete  evaporation  of  their  solutions.  The  hariutn 
salt,    [CuH6(N02)02.S03]2Ba,3^HoO,    crystallises    from    its    concen- 
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trated  aqueous  solution  in  yellowish-red  needles  ;  the  lead  salt  in  small 
white  needles  containing  2  mols.  H2O.  The  /3-acid  yields  no  alizarin 
on  fusion  with  potash,  but  a  greyish-brown  substance  which  is  still 
under  investigation. 

On  distillation,  the  calcium  salts  of  both  acids  yield  a  product  of 
decomposition  which  crystallises  in  shining  red  needles  melting  at  262°, 
and  resembles  amidoanthraquinone  in  its  properties.  In  this  case 
also,  however,  the  authors  reserve  their  verdict. 

Action  of  Reducing  Agents  on  the  Nitro-acids. — This  subject  the 
author  has  studied  together  with  Albersheim,  with  the  following 
results : — 

By  the  action  of  sodium-amalgam  on  dilute  solutions  of  the  sodium 
salts  in  the  cold,  the  con*esponding  amido-acids  are  formed.  By  the 
further  action  of  the  amalgam  in  hot  solution,  a  body  resembling 
amidoanthraquinone  is  formed ;  and  by  pushing  the  action  still 
further,  in  concentrated  solutions,  sodium  anthracenesnlplionate  and 
hydranthracenesulphonate  are  formed.  It  is  remarkable  that  the 
amido-acids  are  formed  by  the  action  of  hydrogen  sulphide  on  the 
lead  salts  of  the  nitro-acids,  and  this  method  was  employed  in  the 
preparation  of  the  /3-amido-acid. 

a- Amidoanthraquinones'ul phonic  acid  is  precipitated  from  the 
aqueous  solution  of  its  sodium  salt,  on  addition  of  an  acid,  as  a  fine 
grey  powder,  which  dries  to  a  bronze  coloured  powder  with  a  metallic 
lustre.  It  is  only  slightly  soluble  in  alcohol  and  in  ether.  Heated 
to  110°,  it  loses  1  mol.  water.  Its  salts  are  of  a  deep  red  colour,  and 
those  which  are  soluble  in  water  are  capable  of  application  for  dyeing 
purposes. 

The  sodium  salt,  Ci4H6(NH2)02.SO?N"a,l^H20,  crystallises  from  its 
solution  in  hot  alcohol,  in  groups  of  red  needles  ;  the  calcium  salt, 
[CuH6(NH2)02.S03]2Ca,5H20,  from  its  aqueous  solution  in  shining 
red  needles ;  the  barium  salt  with  3^  mols.  H2O  also  in  red  needles ; 
the  lead  salt  with  2^  mols.  H2O ;  the  copper  salt  with  7^  mols.  H2O 
in  yellowish-red  needles. 

^-Amidoanthraquinonesulphonic  acid  is  obtained  as  a  reddish-brown 
resinous  mass ;  both  the  acid  and  its  salts  are  extremely  soluble  in 
water,  forming  red  solutions  which  exceed  those  of  the  a-acid  in 
tinctorial  power. 

Action  of  sulphttric  acid  on  the  nitro-acids. — This  has  been  investigated 
by  the  author  in  collaboration  with  Engelsing,  with  the  following 
results : — 

a-Nitroanthraquinonesulphonic  enters  into  reaction  with  sulphuric 
acid  at  198°,  a  considerable  evolution  of  sulphurous  anhydride  taking 
place.  If  the  temperature  is  maintained  at  this  point  the  decom- 
position is  limited  to  the  formation  of  two  bodies,  one  having  a  violet, 
the  other  a  magenta-red  colour ;  these  bodies  are  held  by  the  author 
to  be  derivatives  of  a  dihydroxynitroanthraquinonesulphonic  acid. 

The  blue  compound  was  found  in  effect  to  be  entirely  converted 
into  the  latter  red  body  by  the  action  of  sulphuric  acid  in  excess  at 
198°.  The  ethereal  character  of  the  former  compound  is  shown  by  its 
conversion  on  boiling  with  dilute  potash,  into  dihydroxyanthraquinone- 
sulphonic   acid.      This    acid  was   obtained  as  a   reddish   powder   on 
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evaporating  its  aqueous  solution.  It  is  soluble  in  hot  alcohol,  sepai-ates 
on  cooling  as  a  ci-ystalline  powder,  which  on  drying  acquires  a  green 
metallic  Instre.  The  authors  are  engaged  in  the  completion  of  these 
investigations.  C.  F.  C. 

An  Isomeric  Dichlorocamphor.  By  P.  Cazeneuve  (Compt. 
rend.,  94,  13G0 — 1302). — A  diclilorocamphor,  CioHiiCUO,  has  already 
been  obtained  by  the  author  by  passing  chlorine  into  a  solution  of 
camphor  in  absolute  alcohol,  decomposing  the  viscous  liquid  thus  ob- 
tained with  water,  and  dissolving  the  product  in  alcohol  (93°)  ;  on 
cooling  the  solution  in  a  freezing  mixture,  the  dichlorocamphor  is  de- 
posited in  a  crystalline  state.  By  precipitating  the  mother-Hquor 
with  water,  pressing  the  butyraceous  product  on  a  slab  of  plaster  to 
remove  water  and  an  aromatic  oil,  washing  the  residue  with  dilute 
alcohol,  and  crystallising  from  the  smallest  possible  quantity  of  abso- 
lute alcohol  by  means  of  a  refrigerating  mixture,  an  isomeride  of  the 
above  is  obtained.  It  is  exceedingly  soluble  in  alcohol,  from  which  it 
crystallises  with  difficulty ;  it  is  also  very  soluble  in  ether  and  chloro- 
form, liquefying  even  in  their  vapours.  It  liquefies  in  contact  with 
chloral  hydrate,  in  which  it  diflers  from  its  isomeride,  which  the 
author  calls  normal  dichlorocamphor.  It  softens  at  70°  and  melts  at 
7'?°,  whilst  the  normal  compound  melts  at  96°.  Even  when  not 
exposed  to  sunlight,  the  isomeric  chlorocamphor  evolves  acid  vapours. 

Its  solution  in  alcohol  has  the  rotatory  power  [^sl]^  =.  +  57'4° ;  in 
chloroform  [a]y  =  -j-  60" (5° ;  for  both  liquids  the  normal  compound 
[a]j  =  57-3".  L.  T.  O'S. 

Curcumin.  By  C.  L.  Jackson  and  A.  E.  Menke  (Ainer.  Chem.  J., 
4,  77 — 91). — This  substance,  the  yellow  colouring  matter  of  turmeric, 
has  been  examined  by  several  chemists,  whose  experiments  have  led 
to  the  conclusion  that  its  formula  is  either  CioHmOs  or  C16H16O4 ;  that 
it  melts  at  172°;  forms  red-brown  salts  with  alkalis  ;  is  converted  by 
boric  or  sulphuric  acid  into  rosocyauine  ;  by  reduction  with  zinc-dust 
into  an  oily  body  ;  by  oxidation  into  oxalic  or  terephthalic  acid ;  and 
by  fusion  with  potash,  into  protocatechuic  acid.  The  experiments  of 
Jackson  and  Menke  have  however  led  to  results  differing  in  many 
respects  from  those  above  detailed,  which  were  probably  obtained 
with  impure  preparations. 

The  curcumin  used  in  the  authors'  experiments  was  prepared  by 
treating  ground  turmeric  root  (Bengal  or  Madras)  with  light  petro- 
leum to  remove  turmeric  oil,  and  then  with  ether,  which  dissolves  the 
curcumin  together  with  a  large  quantity  of  resin ;  and  it  was  finally 
purified  by  crystallisation  from  alcohol.  The  quantity  of  curcumin 
thus  obtained  was  only  0*3  per  cent,  of  the  root ;  the  total  quantity 
contained  in  the  root  is  however  much  larger,  as  a  considerable  amount 
remains  mixed  with  the  resinous  impurities,  and  some  also  in  the  oil. 

Curcumin  thus  prepared  crystallises  from  alcohol  in  stout  needles, 
appearing  on  microscopic  examination  to  be  made  up  of  well-formed 
prisms  with  square  ends,  or  in  spindle-shaped  crystals  often  arranged  in 
radiate  groups.    It  has  an  orange  to  yellow  colour,  according  to  the  size 
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of  the  crystals,  with  a  beautiful  blue  reflex;  its  solution  in  ether  exhibits 
a  strong  green  fluorescence.  It  is  inodorous  when  pure;  melts  at 
178°,  apparently  with  decomposition.  It  is  nearly  insoluble  in  water, 
somewhat  soluble  in  cold,  more  readily  in  hot  ethyl  and  methyl 
alcohols,  more  soluble  in  glacial  acetic  acid,  less  in  ether,  very  slightly  in 
benzene  and  carbon  bisulphide,  and  all  but  insoluble  in  light  petroleum. 
Strong  sulphuric  acid  dissolves  it  with  a  fine  reddish-purple  colour, 
gradually  changing  to  black  from  charring ;  the  same  eficct  is  pro- 
duced, tliough  more  slowly,  by  strong  hydrochloric  acid.  Curcumin 
dissolves  readily  in  alkalis  and  alkaline  carbonates,  to  a  slight  extent 
also  when  boiled  with  water  and  calcium  carbonate.  Its  ammoniaoal 
solution  gives  oS  ammonia  when  boiled,  and  deposits  unaltered  cur- 
cumin. Baryta-water  converts  it  into  a  blackish-red  powder,  but 
lime-water  gives  a  red  solution  like  that  obtained  with  calcium  car- 
bonate.    Curcumin  is  not  affected  by  acid  sodium  sulphite. 

Pure  curcumin  gives,  as  the  mean  of  several  analyses,  68*30  per 
cent,  carbon  and  5"63  hydrogen,  leading  to  the  formula  CuHuO^, 
which  requires  68"29  C,  569  H,  and  2u02  O ;  and  this  formula  has 
been  confirmed  by  the  analysis  of  several  derivatives. 

The  dipotassium  salt,  CuHijKjOi,  prepared  by  adding  a  large  excess 
of  strong  alcoholic  potash  to  a  hot  alcoholic  solution  of  curcumin,  sepa- 
rates in  flame-coloured  crystals,  and  may  be  precipitated  from  weaker 
solutions  by  addition  of  ether.  When  first  formed,  it  consists  of  globular 
radiate  groups  of  flame-coloured  needles,  but  assumes  a  deep  claret 
colour  on  drying.  It  is  freely  soluble  in  water,  somewhat  less  so  iu 
alcohol,  and  nearly  insoluble  in  ether.  The  alcoholic  solution  assumes 
a  magenta  colour  on  exposure  to  the  air,  probably  from  oxidation. 
The  monopotassiuni  salt,  CUH13KO4,  is  formed  on  adding  an  excess  of 
potassium  carbonate  to  a  hot  solution  of  curcumin  in  absolute  alcohol, 
and  separates  on  addition  of  ether  in  crimson-black  flocks,  having  the 
lustre  of  rosaniline  and  a  somewhat  blacker  green  colour.  It  is  very 
soluble  in  water  and  in  alcohol.  It  may  also  be  made  by  adding  an 
excess  of  curcumin  to  the  dipotassium  salt,  or  by  adding  potash,  not  in 
excess,  to  curcumin  suspended  in  alcohol.  The  calcium  salt,  obtained 
by  precipitation  from  the  monopotassium  salt,  is  flame-coloured,  and 
slightly  soluble  in  water.  The  zinc  salt  appears  to  be  soluble,  the 
barium  salt  insoluble  ;  the  silver  salt  appears  to  be  very  unstable. 

The  fact  that  only  one  atom  of  the  hydrogen  in  curcumin  can  be  re- 
placed by  the  potassium  in  potassic  carbonate,  seems  to  indicate  the 
existence  of  one,  and  only  one,  carboxyl-group  in  its  molecule,  whilst 
the  replacement  of  a  second  H-atom  by  the  action  of  an  excess  of 
potassium  hydroxide  points  to  the  existence  of  a  hydroxyl-group, 
probably  a  phenolic  hydroxy  1,  and  leads  to  the  inference  that  curcumin 
is  a  diatomic  monobasic  acid. 

Parabronwbenzyl-curcuviin,  CuHi3(C7H6Br)03,  is  formed  by  adding 
an  excess  of  p-bromobenzyl  bromide  to  an  alcoholic  solution  of  mono- 
potassium-curcumin,  and  separates  in  pale  yellow  crystals,  which,  after 
purification,  melt  at  7Q — 78°.  It  is  more  soluble  in  glacial  acetic  acid 
than  in  alcohol,  but  crystallises  better  from  the  latter;  readily  soluble 
in  ether  and  in  benzene,  slightly  in  carbon  sulphide,  nearly  insoluble 
in  light  petroleum  ;  it  is   not   attacked  by  potassium  carbonate,  but 
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disgolvesin  caustic  potash,  thongh  withoat  the  red  colour  characteristic 
of  curcumin. 

Oxidation  of  Curcumin. — By  oxidation  with  chromic  acid  mixture, 
curcnmin  is  wholly  converted  into  acetic  acid  and  carbonic  anhydride, 
not  a  trace  of  terephthaiic  acid  having  been  found  in  the  product;  by 
incomplete  oxidation  with  potassium  permanganate  in  alkaline  solu- 

1  8  4 

t'um,  it  yields  vanillin,  CgHsO,  =  C«H3(CH0)(0Me)(0H).  Hence, 
and  from  the  fact  previously  established  that  curcumin  contains  a  car- 
boxyl-group,    the   authors   infer   that   its   constitutional    formula    is 

CaH3(CH.aHvC00H)(0Me)(0H).  The  structure  of  the  group  C»H, 
will  be  made  the  subject  of  further  investigation.  H.  W. 

Is  Gelsemic  Acid  Identical  with  Aesculin  P  Observations 
on  the  Preparation,  Properties,  and  Recovery  when  absorbed 
of  the  Important  Constituents  of  Gelsemium  sempervirens,  and 
on  Gelsemium  Poisoning.  By  T.  G.  Wormlky  (P/iann.J.  Trans.  [3], 
13,  lOG — 108).— Cifelsemic  acid  was  prepared  by  extracting;'  the  acidu- 
lated extract  of  the  root  with  ether ;  and  from  the  extracted  liquid 
pelsenn'ne  was  obtained  by  neutralisation  and  agitation  with  ether. 
Comparison  of  the  properties,  chemical  and  physical,  shows  that  gelse- 
mic acid  is  not  identical  with  aesculin  ;  the  solubility  of  gelsemic  acid 
in  water  is  1  in  2912  (18—24°),  in  ether  1  in  330.  Results  with 
vnrious  reagents  are  fully  described,  and  also  the  effect  produced  on 
animals,  the  fatal  period  being,  as  found  in  a  few  cases  of  poisoning, 
1 — 8  hours.  No  antidote  is  known  ;  electricity  and  hypodermic  injec- 
tion of  morphia  have  proved  beneBcial.  In  applying  the  tests  for 
gelsemic  acid  to  the  ether  residue  from  the  acid  solution,  it  should  be 
remembered  that  although  the  reaction  of  the  nitric  acid  and  ammonia 
test  is  common  to  gelsemic  acid  and  aesculin,  yet  when  obtained  from 
an  ether  extract  it  is  characteristic  of  the  former,  as  the  latter  is  not 
extracted  by  ether.  The  principal  tests  are  as  follows  :  sulphuric  acid 
dissolves  gelsemic  acid  with  a  yellow  colour,  no  change  being  produced 
by  heat ;  if  a  drop  of  aqueous  ammonia  be  added  to  the  solution,  a 
dirty  white  cloud  of  minute  needles  is  formed.  Nitric  acid  dissolves 
gelsemic  acid  with  a  yellow  colour,  and  the  addition  of  ammonia  in 
excess  produces  a  deep  red  ;  this  test  detects  -ooVo  g^u.  With  gel- 
semine,  nitric  acid  produces  a  bix)wn  green,  changing  to  deep  green  ; 
t'lis  serves  to  distinguish  the  alkaloid  from  strychnine,  &c.  The 
reaction  with  sulphuric  acid  and  potassium  dichromate  somewhat 
resembles  that  of  strychnine.  E.  W.  P. 

Pyridine-betaine.  By  E.  v.  Gerichten  (Ber.,  15, 1251 — 1254). — 
The  author  has  described  a  base,  dibromapophylline,  CuHioBr4N204,  a 
bve-product  of  narcotine,  which  when  heated  with  hydrochloric  acid 
yields  methyldibromopyridyl-ammonium  chloride.  As  the  former 
po-'sesses  a  molecular  weight  double  of  that  indicated  by  theory  for 
dibroTnopyridine-beta'ine,  the  author  to  establish  the  identity  of  these 
compounds  has  prepared  pyridiue-betaine  and  its  dibromo-derivative 
8\  nthetically.  Pyridine-beta'ine  hydrochloride  is  obtained  by  heating 
pyridine  and  mouochloracetic  acid  in  molecular  proportions ;  a  dark 
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golden  syrup  is  formed  whicli  on  further  heating  solidifies  to  a  mass  of 
white  needles ;  on  crystallising  these  from  water  the  salt  is  obtained 
pure  in  the  form  of  large  glistening  rhombic  tables.     The  reaction  is 

as  follows :  CsHjN  +  CHjCl.COOH  =  C5H5N/      %C0,HC1.     The 

salt  is  sparingly  soluble  in  cold  water,  alcohol,  and  ether ;  it  softens 
at  190°,  and  at  202 — 205°  melts  to  a  brown  liquid,  with  violent 
evolution  of  carbonic  anhydride  and  methyl  chloride,  according  to  the 

reaction  C5H5N<r          ^CO.HCl  =  CO2  +  MeCl  +  CsH^N.  Its  platino- 

chloride  forms  orange-red,  tough  crystals,  soluble  in  cold  water,  in- 
soluble in  alcohol.  The  free  base  was  obtained  by  digesting  the 
hydrochloride  wifh  freshly  precipitated  silver  oxide;  it  crystallises  in 
glistening  rhombic  tables  containing  1  mol.  of  water.  It  is  easily 
soluble  in  water,  insoluble  in  ether.  At  150°  it  melts  partially,  with 
evolution  of  gas,  and  subsequent  formation  of  a  carbonaceous  mass. 
The  aqueous  solution  of  the  betai'ne  hydrochloride  is  coloured  deep 
blue  by  sodium  amalgam  ;  the  colour  disappears  on  shaking  the  solu- 
tion in  the  air,  but  is  renewed  on  heating.  The  author,  however,  did 
not  examine  the  nature  of  the  reaction.  On  heating  dibromopyridine 
with  monochloracetic  acid,  a  partial  reaction  takes  place  after  some 
time,  with  formation  of  dibromopyridine-betaine  hydrochloride.  This 
salt  begins  to  decompose  at  184°,  and  at  193°  melts  into  a  black  liquid, 
with  evolution  of  gas.  The  platinochloride  crystallises  in  large  brown 
glistening  prisms.  The  researches  are  insufficient  to  establish  the 
identity  of  dibroraapophylline  with  dibrompyridine-betaine. 

On  heating  quinoline  and  monochloracetic  acid  in  molecular  pro- 
portions,  a  brown  syrup  is  obtained,  which  gives  a  platinochloride 
crystallising  in  star-like  orange-golden  needles.  V.  H.  V. 

Tetrabromoquinoline  and  Di-iodoquinoline.  By  A.  Clads 
and  E.  Istel  (Ber.,  15,  820 — 825). — Quinoline  dissolved  in  carbon  bi- 
sulphide, when  acted  upon  by  bromine  dissolved  in  the  same  solvent, 
yields  a  resinous  pi'oduct,  from  which  quinoline  hydrobromide  and  a 
small  quantity  of  tetrabromoquinoline  can  be  obtained. 

Tetrabromoquinoline,  C9H3Br4N,  is  insoluble  in  water,  but  soluble  in 
alcohol  and  carbou  bisulphide.  From  the  former,  it  crystallises  in  long 
needles,  and  from  the  latter  in  short  thick  yellowish  prisms  melting  at 
119°.  It  sublimes  without  decomposition ;  has  no  basic  properties  ; 
is  dissolved  without  action  by  concentrated  sulphuric  acid  ;  withstands 
the  action  of  aqueous  and  alcobolic  potash.  On  heating  it  with  con- 
centrated nitric  acid,  bromine  is  evolved,  and  a  nitro-compound  (m.  p. 
264-266°)  is  obtained. 

Dibromotetrahydroquin&line,  C9H9Br2N^,  is  obtained  by  the  action  of 
sodium  amalgam  on  an  alcoholic  solution  of  tetrabromoquinoline. 
This  compound  is  insoluble  in  water,  but  soluble  in  the  other  ordinary 
solvents;  crystallises  in  tabular  colourless  crystals  (m.  p.  65 — 66°).  It 
is  volatile  in  steam,  and  exhibits  basic  properties.  The  following  salts 
have  been  prepared  : — 
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The  sulphate,  C9H9Br2N,H2SOi,  forms  white  leaflets ;  the  oxalate 
forms  tabular  colourless  crystals  (m.  p.  171°)  ;  the  nitrate  crystallises 
in  reddish  columnar  crystals  (m.  p.  189°)  ;  the  hydrochloride  crystal- 
lises from  water  in  reddish  stellate  groups  of  needles  (m.  p.  74 — 
75°)  ;  the  platijwchloride,  (C9H9Br2N",HCl)jPtCU  -t-  2H20,  is  obtained 
as  a  light-yellow  crystalline  precipitate. 

Di-iodoquinolhie,  C9H7I2N,  is  formed  by  the  action  of  a  solution  of 
iodine  in  carbon  bisulphide  on  a  similar  solution  of  quinoline.  It  is 
a  direct  addition-product,  forms  dark-green  lustrous  needles  melting 
at  90°,  and  is  easily  soluble  in  alcohol,  ether,  &c.  It  possesses  basic 
properties,  and  forms  a  platinochloride.  By  the  action  of  sodium 
amalgam  the  iodine  is  removed,  and  diquinoline  appears  to  be 
formed  (Ber.,  14,  1939).  Carbon  bisulphide  is  without  action  on 
quinoline,  even  at  high  temperatures ;  sulphur,  however,  acts  on  it 
at  high  temperatures,  hydrogen  sulphide  being  evolved,  and  a  reddish- 
brown  mass  obtained,  which  is  insoluble  in  water,  but  soluble  in 
alcohol,  &c. ;  this  exhibits  basic  properties,  and  forms  a  dark-red 
platinochloride.  P.  P.  B. 

Quinoline  Derivatives.  By  Z.  H.  Skracp  (Ber.,  15,  893—898).— 
The  following  table  shows  that  the  metatoluquinoline  derivatives  melt 
or  boil  at  a  higher  temperature  than  the  corresponding  ortho-  and 
para-compounds. : — 

Ortha  Para.  Meta. 

Toluquinoline  boils  at 236°  245°         252° 

Hydroxyquinoline  melts  at . .        75  <b.  p.  258°)     190  238  (circa) 

Quinolinebenzocarboxylic  acid 

^  melts  at 187  291  above  350° 

The  hydroxyquisolines  are  soluble  in  hot  water  and  in  alcohol.  The 
ortho-compound  is  also  soluble  in  benzene,  and  is  volatile  in  a  current 
of  steam.  The  platinum  salt  of  orthhydroxyquinoline  forms  golden- 
yellow  needles;  the  corresponding  para-  and  meta-com pounds  form 
reddish-yellow  precipitates.  Ferric  chloride  gives  a  green  coloration 
with  orthhydroxyquinoline,  a  faint  red  with  meta-,  and  no  colomtion 
with  parhydroxyquinoline. 

Parabenzochloroquinoline  melts  at  264° ;  parachloroquinoline,  like 
the   three   hydroxyquinolines   and   toluquinolines,   yields   a   platino- 
chloride containing  2  mols.  H2O. 
N 


Phenanthroline,  /\/\  /  obtained  by  the  action  of  glycerol  and 


sulphuric  acid  on  metadiamidobenzene,  crystallises  in  transparent 
plates  (m.  p.  79°),  soluble  in  alcohol.  The  crystals  unite  with  water, 
forming  the  hydrate,  CijHgN'a  -f  2H2O,  which  melts  at  66"^.  On  the 
addition  of  bromine  to  the  aqueous  solution  of  the  hydrochloride,  a 
yellow  crystalline  addition-product,  Ci2H8N2Br2,  is  obtained,  which  is 
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not  decomposed  by  boiling  water,  but  is  oonverted  by  hot  alcohol  into 
a  compound  crystallising  in  beautiful  red  plates,  probably  CizHgN^Brj 
+  CnHg^.BrH. 

When  phemnthroline  is  heated  in  closed  tubes  With  bromine  and 
water,  CnHeBr^N,  is  formed.  On  reduction  with  tin  and  hydrochloric 
acid,  a  non- crystalline  product,  CnHuNj  or  Ci2Hi6N2,  is  obtained,  and 
on  oxidation  with  potassium  permanganate,  dipyrklyldlcarhoxijlic  acid, 
Cn^H^iOi  +  2H.iO,  is  produced.  This  acid  crystallises  in  prisms, 
which  melt  at  217°,  but  when  heated  at  200°  for  some  time  lose  car- 
bonic anhydride  and  form  dipi/ridylmonocarboxylic  acid  (m.  p.  179°). 
Paradiamidobenzene  also  yields  a  new  base,  CizHsNa  (m.  p.  173°). 

The  author  finds  that  salts  of  the  amido-compounds  may  be  used 
instead  of  the  free  bases  in  the  glycerol  quinoline  reactions. 

w.  c.  w. 

Addition-products  of  the  Bases  obtained  from  Quinoline  and 
the  Alkyl  Chlorides  and  Iodides.  By  W.  La  Coste  (Ber.,  15, 
809 — 811). — This  is  a  reply  to  the  criticisms  of  Claus  {Ber.,  15,  475) 
ou  a  former  communication  of  the  author  (ibid.,  186).  P.  P.  B. 

Contribution  to  the  Knowledge  of  the  Alkaloids  of  the  Papa- 
veracese.  By  J.  F.  Eykman  (Pharm.  J.  Trans.  [3],  13,  87).— Of  the 
alkaloids  of  the  Papaveraceie  but  little  is  known,  except  those  con- 
tained in  P.  somniferum.  Of  the  remaining  papaveraceous  plants, 
Sanguinaria  and  Chelidontum  have  been  the  most  studied.  In  a  Japa- 
nese plant,  Madeya  cordata  (Japanese,  Tachiobaku),  the  author  has 
found  a  new  alkaloid,  Machyine.  The  laborious  method  of  extraction 
and  purification  is  fully  described.  The  alkaloid  melts  at  200'5 — 201°, 
and  is  almost  insoluble  in  water  and  alkalis.  Its  composition  is 
C20H19NO5.  The  chemical  properties  of  macleyine  closely  resemble 
those  ascribed  to  protopine  in  opium  (Hesse),  but  as  yet  the  identity 
is  not  fully  proved,  although  it  is  highly  probable.  E.  W.  P. 

Morphine  and  Codeine.  By  E.  v.  Gerichten  and  H.  Schrotter 
{Bee.,  15,  1484 — 1488). — The  authors  having  obtained  phenanthrene 
from  morphine  by  distilling  it  with  ziuc-dust,  and  being  desirous  of 
establishing  the  reaction  as  one  of  simple  direct  transformation,  and 
the  hydrocarbon  therefore  as  the  "  dominant  "  of  the  morphine  mole- 
cule, have  applied  to  the  solution  of  this  point  a  reaction  suggested  by 
Hofmann's  researches  on  the  pyridine  bases  (ibid.,  14,  494,  &c.),  as 
follows  : — 

Bromocode'ine  was  converted  into  the  ethiodide,  and  this  into  the 
corresponding  ammonium  base.  The  latter  on  boiling  was  trans- 
formed with  loss  of  water  into  the  tei-tiary  base,  orthobromocode'ine, 
according  to  the  equation — 

CigH^oBrNOsEt.OH  =  CisHisBrEtNOa  +  H^O, 

analogous  to  the  decompositions  of  the  homologous  methyl  base 
(Grimaux,  ibid.,  14,  2^593),  and  of  dimethylpiperyl-ammoniura  hy- 
droxide (Hofmann,  loc.  cit.),  as  represented  by  their  respective  equa- 
tions— 


ORGANIC  CHE31ISTRY.  1113 

CisHjiNOaMe.OH  =  CuH^oMeNOa  +  HjO. 
Methocodeine. 

CsHioMeNMeOH  =  CsHsMe^N  +  H^O. 
Dimethylpiperidino. 

The  resulting  tertiary  base,  ethobromocodeine,  was  converted  into 
the  methiodide,  and  the  corresponding  ammonium  base  heated  for 
some  time  on  the  water-bath.  It  was  found  to  be  thus  resolved  into 
a  mixture  of  bases,  trimethylamine  and  others,  and  a  non-nitrogenous 
body,  CisHgBrOa,  obtained  in  the  crystalline  state  (m.  p.  121°).  On 
oxidation  with  chromic  acid  in  acetic  solution,  this  body  yielded  a 
quinone  closely  resembling  phenanthraquinone. 

Similar  results  were  obtained  with  codeine  itself.  The  products  of 
resolution  of  the  ammonium  base  were  chiefly  methylethylpropyl- 
amine  and  a  non-nitrogenous  body,  C15H10O3,  obtained  in  colourless 
needles  melting  at  65°,  and  yielding  phenanthrene  on  distillation  with 
zinc-dust.     The  resolution  of  the  base  may  be  thus  formulated : — 

CsHjoNOaEtMe.OH  =  MeEtPrN  +  CjH.oOz  +  2H2O. 

The  authors  withhold  the  more  complete  discussion  of  these  results 
in  their  bearings  on  the  constitution  of  morphine  until  that  of  the 
phenanthrene  derivative  is  definitely  established.  C.  F.  C. 

Remarkable    Behaviour    of    Quinine    Hydrochloride.      By 

VuLi'ius  (Ann.  Phann.  [8],  20,  8G1). — If  silver  nitrate  be  cautiously 
added  to  quinine  hydrochloride,  both  in  dilute  solution,  so  as  to  avoid 
excess  of  the  former,  no  precipitate  of  silver  chloride  is  formed. 
This  may  arise  from  the  formation  of  a  soluble  double  chloride.  Some 
other  alkaloids  appear  to  behave  in  the  same  manner,  but  morphine 
does  not.  E.  W.  P. 

Cinchona  Alkaloids.  By  O.  Hesse  (Ber.,  15,  854 — 859). — 
Hydroqninidine,  C2oHo6N»02  +  2IH2O,  contained  in  the  mother- 
liquors  from  quinidine  sulphate,  crystallises  in  efflorescent  prisms 
(m.  p.  168°)  which  are  soluble  in  hot  alcohol  and  chloroform.  A 
solution  of  the  base  in  dilute  sulphuric  acid  exhibits  a  blue  fluo- 
rescence. On  addition  of  chlorine-water  and  ammonia  in  excess 
to  this  solution,  a  dark-green  coloration  is  produced.  The  neutral 
sulphate  resembles  quinidine  sulphate  in  appearance,  but  is  distin- 
guished from  the  latter  substance  by  its  greater  stability  when  treated 
with  potassium  permanganate. 

Hydroqninine,  CooHaeNaOo  (m.  p.  168°),  is  soluble  in  alcohol  and 
ether.  The  sulphuric  acid  solution  exhibits  a  blue  fluorescence,  and 
yields  a  white  precipitate  with  ammonia.  It  resembles  quinine  in  its 
reaction  with  chlorine  and  ammonia,  but  differs  from  quinine  in  its 
power  of  resisting  the  action  of  potassium  permanganate  in  acid 
solutions.  The  following  salts  were  prepared:  (C20H 26X002) oCiHeOe 
-|-  H2O,  colourless  prisms,  slightly  more  soluble  in  cold  water  than 
quinine  tartrate  ;  CooHoeNiO.^PtCleH.,  +  2H2O ;  and  (C.,oH26No02),H2S04 
T  5H3O,  colourless  needles,  sparingly  soluble  in  cold  water.     This  salt 
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has  a  somewhat  feebler  Isevogyratoiy  action  on  polarised  light,  than 
quinine  sulphate. 

CincJwline  is  prepared  from  the  first  mother-liquor  obtained  in  the 
manufacture  of  quinine  sulphate.  After  adding  potassium- sodium 
tartrate,  potassium  thiocyanate  is  then  dropped  into  the  mixture 
until  no  further  precipitate  is  produced.  The  alkaloids  in  the  filtrate 
are  set  free  by  addition  of  soda,  and  extracted  with  ether.  The 
residue  which  remains  on  evaporating  the  extract  is  repeatedly  boiled 
with  water,  and  the  volatile  alkaloids  are  collected  in  dilute  hydro- 
chloric acid.  The  aqueous  solution  is  evaporated  to  dryness,  mixed 
with  soda,  and  extracted  with  ether.  The  ethereal  solution  is  washed 
with  water  and  mixed  with  an  ethereal  solution  of  oxalic  acid,  which 
precipitates  cincholine  oxalate. 

Cincholine  is  a  pale-yellow  oil,  lighter  than  water.  It  dissolves 
readily  in  ether,  alcohol,  chloroform,  and  hydrochloric  acid. 

W.  C.  W. 

Pyrocinchonic  Acid  and  its  Formation  from  Oil  of  Turpen- 
tine. By  W.  RosER  (Ber.,  15,  1.318— 1322).— The  author  in  a  former 
communication  has  described  an  acid  of  the  composition  of  acrylic 
acid  which  is  obtained  by  the  oxidation  of  oil  of  turpentine  and  as  a 
bye-product  in  the  preparation  of  terebic  acid.  If  the  mother-liquor 
from  the  tei'ebic  acid  is  distilled,  a  golden  oil  passes  over  which  crys- 
tallises in  the  receiver  ;  after  purification,  it  forms  glistening  leaflets 
(m.  p.  96°,  b.  p.  223°),  subliming  in  the  air,  of  composition  CeHgOs. 
Its  aqueous  solution  is  strongly  acid  and  decomposes  carbonates  ;  the 
calcium  salt,  C6H604Ca,  and  barium  salt  crystallise  in  needles;  the 
silver  salt,  CeHeOiOjAga,  is  a  bulky,  sparingly  soluble  precipitate 
which  on  heating  decomposes  thus :  CeHeO^Ago  =  CeHgOs  -f-  Aga  +  O. 
With  ferric  chloride,  a  solution  of  the  sodium  salt  gives  a  dark-red 
coloration,  and  with  lead  and  mercuric  chlorides,  bulky  crystal- 
line precipitates.  On  oxidation  with  chromic  mixture  the  substance 
yields  acetic  acid  and  carbonic  anhydride,  thus  :  CeHeOa  +  O4  +  H2O 
=  2MeC00H  -f  2CO2.  The  substance  in  question  is  probably  the 
anhydride  of  a  dibasic  acid,  C6H8O4,  and  its  lactonic  nature  (sponta- 
neous formation    of    an  anhydride),    taken   in   connection    with   the 

MeC.CO. 
formation  of  acetic  acid  on  oxidation,  point  to  a  formula       ||  ,0, 

MeCCQ/ 
which  is  that  of  an  anhydride  of  dimethylfumaric  acid. 

This  substance  is  probably  identical  with  Weidel's  pyrocinchonic 
acid,  which  is  derived  from  cinchomeronic  acid,  thus  :  CtHsNOi  + 
H2O  +  H2  =  NH3  +  C^HeOs  and  CHgOs  =  CeHsOa  +  CO2.  It  is  also 
probable  that  the  imperfectly  described  metacamphoric  acid  is,  con- 
sidering the  relation  of  camphor  to  turpentine,  impure  dimethyl- 
fumaric anhydride  (pyrocinchonic  acid).  The  xeronic  acid  of  Fittig, 
C8H12O4,  is  an  analogue  of  dimethylfumaric  acid,  possessing  similar 
properties,  and,  as  it  is  formed  from  citraconic  acid,  it  is  probably 
diethylfumaric  acid,  the  reaction  being  as  follows : — 

2(C00H.CHMe.C.C00H)  =  CH2Me(C00H)C  !  C(COOH).CHMe 

+  2C0..  V.  H.  V. 
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Piperylhydrazine.  By  L.  Knobr  (Ber.,  15,  859 — 861). — On  re- 
duction with  zinc-dust  and  acetic  acid,  nitrosopiperidine  is  converted 
into  piperylhydrazine ;  small  quantities  of  piperidine  and  ammonia  ai*e 
also  formed.  (If  sodium-amalgam  is  used  instead  of  zinc-dust  and 
acetic  acid,  piperidine  and  ammonia  are  the  chief  products  of  the 
reaction.)  The  crude  product  is  mixed  with  an  excess  of  alkali  and 
-distilled.  The  distillate  deposits  crystals  of  dipiperyltetrazone,  which 
are  removed  by  filtration.  The  filtrate  is  neutralised  with  hydrochloric 
acid,  evaporated  to  dryness,  and  dissolved  in  hot  alcohol.  From  this 
solution  needle-shaped  crystals  of  piperylhi/drazine  hydrochloride, 
CftHioN.NHjjHCl,  are  deposited.  The  crystals  (m.  p.  162°)  dissolve 
in  water  and  in  hot  alcohol.  The  free  base  is  an  oily  liquid  boil- 
inEf  at  145°.  By  the  action  of  mercuric  oxide  on  its  ethereal  solutioa 
it  is  converted  into  the  tetrazone,  C10H20N4,  melting  at  45°.  This  com- 
pound is  almost  insoluble  in  water ;  it  dissolves  in  acids,  but  is  decora- 
posed  when  heat  is  applied  to  the  acid  solution.  W".  C.  W. 

Action  of  Acids  on  Pilocarpine.  By  P.  Chastaing  (Compt.  reml., 
^4,  968 — 970). — Fuming  nitric  acid  transforms  pilocarpine  into 
nitrate  of  jaborandine,  CioHijNj03,HN03.  Hydrochloric  acid,  by 
acting  on  pilocarpine  in  presence  of  the  oxygen  of  the  air,  gives 
rise  to  hydrochloride  of  jaborandine,  and  also  to  jaborine  in  small 
<juantity.  R.  R. 

Substances  analogous  to  the  Ptomaines  in  Digested  Albu- 
minoid Matters.  By  J.  B^champ  (Compt.  reml.,  94,  973 — 975). — 
The  paper  describes  investigations  which  show  that  certain  normal 
products  of  the  organism  and  of  the  digestion  of  albuminoid  bodies, 
contain  substances  which  have  the  characters  of  ptomaines,  and  in  their 
chemical  reactions  closely  resemble  certain  very  poisonous  alkaloids. 
These  substances  are,  however,  physiologically  harmless  in  their  effects 
on  frogs.  R.  R. 

The  Mechanism  of  Putrid  Fermentation  of  Proteid  Sub- 
stances. By  A.  Gautier  and  A.  Etard  (Compt.  rend.,  94,  1357 — 
1300). — The  authors  have  observed  the  different  stages  of  putrefaction 
of  the  flesh  of  the  ox,  horse,  and  fish  exposed  to  the  heat  of  summer 
in  large  oak  barrels  or  glass  vessels. 

At  first  the  ox  or  horse  flesh  had  an  acid  reaction  and  no  smell. 
After  some  days,  even  when  protected  from  vibrios,  the  flesh  emitted 
an  acid  odour ;  and  a  clear,  almost  colourless  syrupy  liquid  exuded  from 
it,  resembling  a  thick  serum,  and  containing  per  litre  21 — 22  grams 
albumin  coagulable  by  heat,  and  a  very  small  quantity  of  casein. 
This  liquid  appears  to  be  formed  by  an  incipient  digestion  of  the  flesh, 
due  to  a  fermentation  peculiar  to  itself.  At  the  same  time,  lactic  and 
butyi'ic  fermentation  set  in  under  the  influence  of  large  bacilli  with 
three  or  four  joints,  and  bacteria  and  mobile  granulations. 

During  the  process,  gases  are  evolved  containing  at  diff'erent  stages 
carbonic  anhydride,  nitrogen,  hydrogen,  sulphuretted  hydrogen,  and 
phosphoretted  hydrogen,  but  no  trace  of  hydrocarbons  was  detected  at 
any  stage. 

4  e  2 
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At  first  principally  carbonic  anhydride  and  hydrogen  are  evolved^ 
attaining  almost  equal  proportions  between  the  6th  and  11th  days, 
which  suggests  the  decomposition  of  some  carbohydrate  into  lactic 
and  butyric  acids,  thus :  2C6H,206  =  2C3H6O3  +  CiHgOz  +  2CO2  + 
2H2.  Ordinary  lactic  acid  (not  sarcolactic  acid),  normal  butyric  acid 
and  homologues,  and  some  acitls  which  reduce  silver  salts  and  fonn 
sparingly  soluble  zinc  salts,  are  found  in  the  liquid.  This  phenome- 
non precedes  the  true  putrid  fermentation,  which  begins  towards 
the  4th  or  5th  day,  with  evolution  of  nitrogen,  the  large  bacilli  and 
bacteria  disappearing  at  the  same  time,  whilst  very  small  bacilli  take 
their  place.  The  albuminoid  molecule  is  now  attacked,  carbonic 
anhydride  and  ammonia  are  evolved,  and  the  reaction  becomes 
alkaline  ;  the  prote'id  molecule  is  partially  decomposed,  with  evolution 
of  nitrogen,  sulphuretted  hydrogen,  and  phosphoretted  hydrogen,  but 
the  greater  portion  forms  leitcines  and  leuceines,  together  with 
smaller  quantities  of  phenol,  skatole,  indole,  and,  according  to  the 
authors'  researches,  carbylamine  and  ptomaines. 

After  a  certain  time,  even  in  the  middle  of  summer,  the  putrefactive 
action  ceased  simultaneously  with  the  evolution  of  gas,  the  flesh  pre- 
serving its  colour  and  form,  and  seeming  to  have  reached  a  non-putres- 
cible  state,  even  after  all  the  products  of  the  fermentation  had  been 
separated  and  it  was  again  submitted  to  the  action  of  air  and  water. 

That  the  acid  fermentation  is  not  necessary  to  putrefaction,  and 
does  not  affect  the  albuminoid  molecule,  is  more  clearly  shown  in  the 
putrefaction  of  fish,  in  which  case  the  amount  of  hydrogen  evolved 
and  butyric  acid  formed  is  very  small,  the  latter  being  neutralised  by 
the  ammonia  and  methylamines  which  are  accompanied  by  sul- 
phuretted and  phosphoretted  hydrogen.  As  in  the  case  of  beef,  the 
evolution  of  gas  ceases  after  some  time,  but,  on  the  contrary,  the 
molecular  decomposition  continues.  The  liquid  at  first  contains  21 
grams  albumin  per  litre,  but  after  some  months  this  disappears  ;  neither 
does  it  contain  casein,  but  it  contains  substances  soluble  in  alcohol, 
and  very  similar  in  colour  and  smell  to  those  obtained  from  flesh. 
On  heating  the  liquid  and  evaporating  it  in  a  vacuum,  crystals  are 
obtained  which  appear  to  consist  of  leucine,  leuce'ine,  ammoniacal 
salts,  and  putrefactive  alkaloids.  L.  T.  O'S. 

Urochloralic  Acid.  By  E.  Kulz  (Ber.,  15,  1538).— The  recent 
appearance  of  a  paper  by  v.  Mering  (ihid.,  1019)  on  the  reduction 
processes  of  the  animal  body,  in  which  he  ignores  the  author's  pub- 
lished work  (ibid.,  14,  2291)  on  the  preparation  of  urochloralic  acid 
fi'om  the  urine  of  dogs  under  treatment  with  chloral  hydrate,  has 
evoked  from  the  author  this  reproduction  in  full  of  certain  passages 
in  his  original  paper,  and  the  expression  of  the  hope  that  v.  Mering 
may  be  induced  to  duly  recognise  his  contributions  to  the  subject. 

C.  F.  C. 
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Influence  of  Peptones  on  the  Diastatic  Action  of  Saliva. 
By  R.  H.  Chittenden  and  J.  S.  Ely  (Amer.  Gheni.  J.,  4,  107 — 128). 
— Human  mixed  saliva  in  presence  of  an  equal  volume  of  artificial 
gastric  juice  containing  0*05  p.c.  hydrochloric  acid,  can  form,  out  of  a 
given  quantity  of  starch,  a  much  larger  amount  of  sugar  than  that 
which  would  be  produced  by  the  action  of  the  same  quantity  of  saliva 
alone  under  a  like  degree  of  dilution  ;  this  being  the  more  remarkable 
when  it  is  remembered  that  the  same  percentage  of  acid  by  itself 
greatly  retards  the  diastatic  action.  Many  of  the  digestive  processes 
of  the  body  appear  indeed  to  be  dependent,  for  their  full  action,  on 
the  stimulating  or  other  influence  caused  by  the  mere  presence  of 
many  of  the  digestive  products,  in  a  greater  degree  than  has  hitherto 
been  supposed.  It  is  true  that  several  of  the  products  of  digestion, 
when  present  in  the  digestive  mixture  in  excess — especially  sugar  in  the 
case  of  salivary  digestion  and  peptones  in  gastric  digestion — actually 
retard  the  digestive  process;  but  in  the  normal  body  under  ordinary 
circumstances,  all  conditions  are  favourable  for  a  rapid  absorption  of 
the  digestive  products,  and  thus  any  excessive  accumulation  is  pre- 
vented. 

Schmidt  Miilheim,  in  his  recent  study  of  proteid  digestion  {Du 
Bois  Reymoud's  Arcldo.  f.  Physiologie,  1879,  39),  found  that  in  the 
case  of  dogs,  the  quantity  of  peptones  present  in  the  stomach  was 
practically  the  same  at  all  times  duiing  digestion;  thus  1,  4,  and  6 
hours  after  a  dog  had  been  fed  with  0"1  gram  of  albumin,  the  stomach 
was  found  to  contain  3'08,  3'31,  and  2'91  grams  respectively  of  pep- 
tones, indicating  apparently  that,  after  the  formation  of  a  definite 
quantity  of  the  digestive  products,  the  transportation  of  these  bodies 
keeps  pace  with  the  digestion.  Again  there  are  no  facts  to  warrant 
the  belief  that  the  products  of  one  digestive  process  necessarily  hinder 
the  action  of  some  other  allied  ferment ;  indeed  it  is  commonly  under- 
stood that  any  accumulation  of  the  digestive  products  simply  hinders 
the  action  of  the  particular  ferment  to  whose  action  they  are  due,  by 
clogging  the  digestive  fluid.  There  is  therefore  nothing  inconsistent 
in  the  statement  that  the  products  of  one  digestion  may  act  as  a 
stimulant  to  some  other  digestive  process. 

The  experiments  described  in  the  present  paper  have  established 
the  following  facts : — 

1.  Peptones,  a  product  of  gastric  digestion,  exercise  a  decided  influence 
on  salivary  digestion,  stimulating  the  ferment  to  increased  action,  particu- 
larly in  presence  of  acid,  lohich  by  itself  completely  prevents  the  conversion 
of  starch  into  sugar. 

2.  The  inorganic  salts  contained  in  the  peptones  play  hut  an  unimpor- 
tant part  in  the  stimulating  action  noticed  in  an  alkaline  solution  contain- 
ing 0"3,  0'15,  and  0'05  p.c.  sodium  carbonate.  H.  W. 
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Microzymas  of  the  Gastric  Glands,  and  their  Digestive 
Power.  Answer  to  the  question  "  Does  the  Stomach  Digest 
Itself"  P  By  A.  B^champ  (Compt.  rend.,  94,  879— 888).— This  paper 
describes  the  methods  by  which  the  author  succeeded  in  isolating  the 
organised  agent  which  constitutes  the  active  organic  matter  of  the 
gastric  juice  in  the  glands  of  the  stomach.  It  is  formed  of  isolated 
microzymas  and  of  microzymas  still  united  as  granular  nuclei  of  the 
glandular  cells.  In  presence  of  hydrochloric  acid,  this  matter  is 
capable  of  dissolving  fibrin,  casein,  musculin,  &c.,  in  the  same  manner 
as  the  gastric  juice.  It  is  constituted  of  a  special  modification  of 
albuminoid  matter. 

As,  under  the  influence  of  hydrochloric  acid  at  the  physiological 
temperature,  the  mucus  of  the  stomach  would  disappear  except  the 
microzymas,  the  stomach  is  itself  digested  by  its  microzymas,  but 
in  the  action  of  the  glands  their  cells  become  turbid,  that  is  to 
say,  there  is  organisation,  multiplication  of  microzymas,  formation  of 
new  cells  to  replace  those  which  disappear.  If  therefore  the  gland 
does  not  seem  to  dissolve,  it  is  because  production  is  greater  than  con- 
sumption. B.  R. 

Gastric  Microzymas  and  Pepsin.  By  A.  Bi^champ  (Gompt, 
rend.,  94,  970 — 973). — In  reference  to  a  statement  of  Gautier's  affirm- 
ing that  "  insoluble  pepsin  is  gradually  transformed  by  pure  water 
into  soluble  pepsin,"  the  author  reiterates  his  observations  concerning 
the  organised  bodies  to  which  he  has  given  the  name  oi  microzymas, 
and  which  have  since  been  everywhere  observed,  but  in  Germany  have 
fceen  called  micrococcus.  As  organisms  these  are  necessarily  insoluble. 
They  are  capable,  under  certain  conditions,  of  evolving  vibriones  by 
passing  through  the  state  of  associated  microzymas  to  which  the 
name  of  tornla  has  been  given.  Their  functions  in  the  various  organs 
are  diverse,  as  they  may  produce  bacteria  or  even  tissues.  In  spite  of 
their  extreme  smallness,  they  produce  pepsin  by  chemical  actions  of  a 
vital  kind,  and  contain  it,  just  as  the  liver  produces  and  contains  bilCy 
glucose,  &c.  The  pepsin  thus  secreted  manifests  its  chemical  activity 
on  albuminoid  substances  only  in  a  suitably  acidulated  medium. 

R.  R. 

Papayotin.  By  E.  Geissler  (Arch.  Pharm.  [3],  20,  457). — 
Whilst  pepsin  is  capable  of  dissolving  a  hundred  times  its  own  weight 
of  coagulated  albumin,  papayotin  can  only  bring  into  solution  at  the 
most  28  times  its  weight.  B.  W.  P. 

Pancreatic  Digestion.  By  E.  Duclaux  (Compt.  rend.,  94,  808 — 
810). — The  action  of  the  pancreatic  secretion  was  examined  by  the 
author  by  introducing  fragments  of  the  pancreas  itself  into  solutions 
in  such  a  manner  as  to  prevent  access  of  the  ferment  germs  usually 
present  in  the  pancreatic  juice.  A  small  fragment  of  the  pancreas 
caused  the  liquefaction  of  starch-paste  and  the  disappearance  of  the 
starch  granules,  with  the  exception  of  their  exterior  covering,  which 
is  formed  of  cellulose.  A  milligram  of  pancreas  tissue  rendered 
10  c.c.  of  milk  transparent  in  a  few  hours,  and  then  it  was  not  pre- 
cipitable  either  by  acids  or  by  potassium  ferrocyanide.      The  action  of 
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the  pancreas  on  raw  meat  consisted  of  a  solution  of  the  interfibrillary 
substance,  so  that  the  elementary  fibril lae  became  separated,  and  this 
was  followed  by  the  gradual  transformation  of  the  whole  of  the  meat 
into  a  pulp,  without,  however,  a  complete  solution  taking  place.  Frag- 
ments of  pancreas  which  had  remained  for  a  year  were  removed  with 
their  original  forms  and  dimensions  from  the  vessels  in  which  they 
had  produced  these  transformations.  This  shows  that,  contrary 
to  the  received  opinions,  the  pancreas  does  not  digest  itself. 

R.  R. 

Pancreatic  Albuminoids.  By  J.  BficHAMP  (Compt.  rend.,  94, 
883 — 88G). — The  experiments  described  in  this  paper  tend  to  establish 
the  difference  between  the  gastric  and  pancreatic  digestions.  In 
the  former  the  rotatory  power  of  the  transformed  matter  is  but  little 
lessened,  or  remains  unchanged,  or  is  increased,  whilst  in  the  latter  it 
is  always  enormously  lowered.  R.  R. 

Digestion  of  Fatty  and  Celluloid  Matters.  By  E.  Ddclaox 
{Compt.  rend.,  94,  'J70 — 1»80). — The  author  considers  that  the  fatty 
matters  of  food  are  completely  emulsified  by  the  pancreatic  juice  and 
are  then  directly  absorbed  by  the  blood.  Celluloid  substances  are 
incapable  of  transformation  by  the  gastric  and  panci-eatic  diastases, 
and  must  therefore  be  rendered  soluble  by  the  action  of  diastases 
contained  in  the  intestinal  fluids.  Some  observations  on  the  condition 
of  grains  of  barley  taken  from  the  crop  of  birds  are  described.  In 
these  the  amylaceous  masses  were  found  without  envelopes,  floating 
in  a  liquid  containing  multitudes  of  minute  organisms  analogous  to 
the  amylobacteria  which  are  known  to  act  as  ferments  on  cellulose. 

R.  R. 

Intestinal  Digestion.  By  E.  Duclaux  (Compt.  rend.,  94,  877 — 
879). — In  the  intestinal  digestion,  certain  ferments  play  a  part  by 
producing  diastases  which  superimpose  their  own  digestive  actions  on 
those  set  up  by  the  diastases  of  the  organism.  Neither  the  diastases  of 
ferments  nor  those  of  the  organism  ever  cause  a  disengagement  of 
gas,  and  the  carbonic  acid  and  hydrogenated  gases  formed  in  the 
intestines  must  be  attributed  to  the  microbes  living  therein. 

R.  R. 

Digestive  Fluids  and  Digestion  in  Horses.  By  Ellenbergeb 
and  HoFMEisTER  (Bied.  Centr.,  1882,  375 — 379). — The  parotid  gland 
yields  saliva  to  the  amount  of  about  1000  grams  per  hour  ;  this  fluid 
is  at  first  thick,  then  becomes  clear  and  thin,  of  alkaline  reaction,  and 
having  a  sp.  gr.  1"006 — 1"0075.  Exposed  to  the  air,  it  becomes  opaque 
owing  to  the  formation  of  calcium  carbonate  ;  it  contains  albuminoids, 
fat,  chlorine,  phosphates,  sulphates,  potassium,  sodium,  lime,  and 
magnesium,  but  no  thiocyanates.  The  saliva  secreted  by  the  sub- 
maxillary gland  is  at  first  clear  and  colourless,  becoming  thick  and  ropy  ; 
it  is  not  so  readily  affected  by  exposure  to  the  air,  and  from  it  alcohol 
precipitates  mucin  and  ptyalin  ;  starch  is  converted  into  sugar  by  it, 
and  it  does  not  contain  thiocyanates.  The  mixed  salivas,  which  were 
collected  by  means  of  a  "P  canula  inserted  into  the  gullet,  are  colour- 
less and  clear,  but  soon  change  into  an  opalescent  liquid,  are  alkaline, 
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and  have  a  sp.  gr.  1"0004 ;  they  contain  considerable  quantities  of 
chlorides,  and  but  small  amounts  of  the  other  inorganic  salts.  Their 
action  on  starch  is  energetic.  Fat,  ptyalin,  and  mucin  are  present, 
bat  no  thiocyanates. 


Analyses  of  Saliva  (average  per  1000  parts). 


Parotid. 

Submaxillary. 

Sp.gr. 
1-006-10075. 

Sp.  gr.  1  -005. 

Sp.  gr. 
1-0035-1-003. 

Mixed. 

Sp.  gi-. 

1-0075-1007. 

Clear. 

Thick. 

Water 

991  -613 

8-387 
5-958 
2-429 

993  -118 

6-882 
4-274 
2-608 

991  -689 
8-311 
3-404 
4-817 

992  -500 
7-500 
2-575 
4-925 

989-152 

Dry  matter 

Salts   

10  -846 
8-197 

Organic  matter 

2-649 

Quantitative  Analyses  of  Organic  Matter  (in  1000 parts). 


Acid  albuminate. .  . . 

0-087 
1-740 
0-017 

— 

— 

0-580 
3-580 

0-680 
1  -000 

Fat 

0-50 

Mucin 

3-800 

The  saliva  possesses  powerful  diastatic  properties,  converting  starch 
in  half  an  hour  into  achroodextrin  and  sugar;  after  15  seconds  the 
erythrodextrin  is  to  be  found,  and  sugar  after  a  quarter  of  an  hour ; 
in  the  animal,  this  conversion  takes  place  in  the  mouth,  when  oats, 
hay,  straw,  are  given,  but  potato-starch  is  converted  in  the 
Btomach.  In  the  parotid,  a  saliva  peptonising  ferment  is  found  in 
small  quantity,  which  only  acts  on  fibrin  and  not  on  albumin.  The 
mixed  salivas  contain  also  a  peptonising  ferment.  Cellulose  is  not 
dissolved  by  the  saliva.  E.  W.  P. 

Richness  in  Oxygen  of  the  Blood  of  Animals  Living  in 
Elevated  Regions.  By  P.  Bkkt  (Compt.  rend.,  94,  805—807).— 
The  blood  of  difierent  herbivorous  animals  acclimatised  at  an  elevation 
of  3700  meters  was  found  by  the  author  to  be  much  richer  in  oxygen 
than  the  blood  of  similar  animals  inhabiting  lands  near  the  sea-level. 
100  c.c.  of  the  blood  contained  from  16-2  to  21-6  c.c.  of  oxygen  in  the 
cases  of  animals  from  the  elevated  region,  whereas  the  amount  for 
animals  in  France  is  only  10  to  12  c.c.  R.  R, 

Occurrence  of  Acetoacetic  Acid  in  Urine.  By  R.  v.  Jaksch 
(Ber.,  15,  1496). — The  author  has  isolated  from  urine  a  body  having 
the  reactions  and  properties  of  acetoacetic  acid,  and  has  the  subject 
under  further  investigation.  C.  F.  C. 

Researches  on  the  Cause  of  Tuberculosis.  By  Koch,  Baum- 
GAETEN,  and  TousSAiKT  (Bied.  Centr.,  1882,  387 — 390). — Bacillse  in  the 
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blood  appear  to  be  tbe  cause  of  this  disease,  and  they  may  be  detected 
in  the  serum  by  a  mixture  of  alkaline  methylene-blue,  and  vesuvine, 
whereby  they  alone  are  coloured  blue.  Cultivated  bacillae  when 
introduced  into  the  animal,  produce  all  the  ordinary  symptoms  of 
tuberculosis,  and  it  is  thought  that  they  alone  are  the  cause  of 
illness.  They  do  not  lose  their  power  of  infecting  even  after  drying 
for  eight  weeks  :  hence  it  is  possible  that  excreta  from  diseased  persons 
may  be  the  means  of  transmitting  the  disease  to  healthy  individuals. 

E.  W.  P. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Schizomycetic  Fermentation.  By  A.  Fitz.  Part  VII.  {Ber., 
15,  8G7 — 880). — To  obtain  a  crop  of  Bacillus  butylicus  unmixed  with 
other  spores,  a  liquid  containing  this  ferment  is  diluted  with  water 
until  a  drop  of  the  mixture  does  not  contain  more  than  a  single  germ. 
One  drop  of  the  liquid  is  then  brought  into  a  flask  containing  a  3  per 
cent,  solution  of  sugar,  mannitol,  or  gylcerol,  1  per  cent,  of  meat 
extract,  and  pure  calcium  carbonate,  this  mixture  having  been  pre- 
viously sterilised  by  exposure  to  a  temperature  of  110°. 

A  temperature  of  40°  is  most  favourable  for  the  growth  of  the 
bacillus ;  between  45°  and45"5°  it  ceases  to  produce  fermentation.  The 
spores  are  destroyed  by  exposure  to  a  temperature  of  100°  for  5  to 
15  minutes,  or  by  a  more  lengthened  exposure  (6  to  11  hours)  at  a 
lower  temperature,  which  must  not,  however,  be  below  80°.  Fermen- 
tation is  stopped  by  the  addition  of  2' 7 — 3"3  per  cent,  of  ethyl  alcohol, 
or  of  0"9  to  1"05  per  cent,  of  butyl  alcohol,  or  O'l  per  cent,  of  butyric 
acid.  The  bacillus  continues  to  grow  in  a  liquid  containing  25  per 
cent,  of  glycerol.  It  also  thrives  in  solutions  of  calcium  lactate, 
glycerate,  malate,  tartrate  and  citi'ate,  ammonium  lactate  and  tartrate, 
erythrol,  milk-sugar,  and  quercite,  although  it  does  not  induce  fer- 
mentation in  these  liquids. 

1(jO  parts  of  glycerol,  mannitol,  or  invert  sugar,  yield  the  following 
products  when  decomposed  by  the  Bacillus  hzitylicus  : — 

Glycerol.  Mannitol.  Invert  sugar. 

Butyl  alcohol    8-1  102  0'5 

Butyric  acid    174  35-4  42-5 

Lactic       „       17  0-4  0-8 

Succinic    „       —  O'Ol  trace 

Trimethylene  alcohol  ....      3'4  —  — 

Bacillus  butylicus  which  has  been  cultivated  in  an  unfermentable 
liquid  freely  exposed  to  the  air,  loses  its  power  of  acting  as  a  ferment. 
The  enzym  inverts  a  solution  of  cane-sugar,  but  has  no  action  on 
milk-sugar,  urine,  or  starch.     It  slowly  dissolves  insoluble  albumin. 

w.  c.  w. 
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Action  of  Hydrogen  Dioxide  on  Ferments,  &c.  By  P.  Bert 
and  P.  Regnard  (Gompt.  rend.,  94,  1383 — 1386). — It  has  been  stated 
by  Dumas,  in  his  report  on  Bechamp's  works,  that  blood  fibrin  is  the 
only  animal  matter  which  decomposes  hydrogen  dioxide.  The  authors 
find,  however,  that  all  fermentation  produced  by  an  organised  ferment 
is  arrested  by  hydrogen  dioxide,  and  the  ferment  is  killed  ;  but  soluble 
ferments  as  saliva,  diastase,  &c.,  are  not  acted  on  by  it. 

Hydrogen  dioxide  is  not  acted  on  by  fats,  starch,  egg-albumin, 
casein,  fibrin,  creatine,  creatinine,  or  urea,  but  it  is  rapidly  destroyed 
by  musculin,  blood  fibrin,  and  different  nitrogenous  vegetable  sub- 
stances.    This  action  ceases  at  a  temperature  of  70°. 

L.  T.  O'S. 

Ropy  Milk.  By  A.  Schmidt  (Landw.  Versuchs.-Stat,  28,  91 — 
109). — The  ropy  condition  which  milk  sometimes  assumes  is  due  to 
the  presence  of  a  micrococcus  which  has  a  diameter  of  0"001  mm.  This 
ferment  acts  on  the  saccharine  matter,  and  not  on  the  casein,  with 
production  of  mucilage.  This  mucilage  can  be  precipitated  by  alcohol 
from  a  ropy  solution  of  lactose.  During  this  mucic  fermentation,  no 
production  of  mannitol  or  carbonic  anhydride  was  noticed,  and  this 
observation  is  therefore  opposed  to  those  of  Pasteur.  Sound  milk,  con- 
taminated to  the  amount  of  ^"7^  with  this  ropy  milk,  assumes  a  like 
condition,  as  does  also  whey.  Solutions  of  1 — 5  per  cent,  lactose  are 
affected  most  at  temperatures  of  30 — 40° ;  60"  is  fatal  to  the  fermen- 
tation, although  the  ferment  is  not  destroyed  at  100".  It  is  necessary 
for  fermentation  that  phosphates,  sulphates  of  potassium,  and  mag- 
nesium be  present,  as  is  also  the  presence  of  a  trace  of  albuminoids, 
preferably  in  the  form  of  peptones  ;  neither  nitrates  nor  salts  of  ammo- 
nium support  the  life  of  the  ferment.  The  addition  of  0*5 — 1  per  cent, 
boric  acid  preserves  the  milk  from  fermentation  for  a  week,  and  5  per 
cent,  of  this  substance  completely  kills  the  ferment.  E.   W.  P. 

Separation  of  Free  Nitrogen  during  Putrefaction.    By  B.  E. 

DiETZELL  (JBied.  Centr.,  1882,  417 — 420). — Animal  matter,  when 
putrefying,  evolves  a  certain  amount  of  nitrogen  in  the  free  state. 
This  is  due  to  the  action  of  free  nitrous  acid  on  the  amides  present. 
To  obviate  this  loss,  an  excess  of  calcium  carbonate  must  be  added  to 
the  decomposing  mass.  E.  W.  P. 

Structure  of  Starch  Grains.  By  A.  Meyer  (Bied.  Centr.,  1882, 
396 — 398). — Meyer  believes  with  Schimper  that  the  growth  of  starch 
grains  occurs  according  to  the  apposition  theory.  He,  however,  does 
not  agree  with  Schimper's  explanation,  and  brings  forward  reasons  to 
show  that  the  growth  must  be  explained  after  a  different  manner. 

E.  W.  P. 

Woody  Substance  and  Lignified  Tissues.  By  M.  Singer 
(Monatscli.  Gliem.,  3,  395 — 411). — Woody  tissues  are  commonly  sup- 
posed to  contain,  together  with  cellulose,  a  body  richer  in  carbon, 
called  Lignin  or  Woody  substance,  which  determines  their  physical  and 
chemical  characters,  and  masks  the  reactions  of  cellulose  with  iodine 
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solution  and  sulphuric  acid,  with  zinc  chloride,  and  with  cuprammonia. 
The  lignification  of  tissues  has  indeed  hitherto  been  inferred,  not  so 
much  from  any  definite  reaction  of  lignin,  as  from  the  absence  of  the 
usual  cellulose  reactions,  and  from  the  physical  characters  of  the 
tissues.  Runge  and  Hofmann,  on  the  other  hand,  had  observed  that  a 
deal  shaving  is  coloured  yellow  by  colourless  salts  of  aniline,  toluidine, 
naphthylamine,  leucoline,  sinnamine,  &c. ;  and  it  was  afterwards 
observed  by  other  chemists  that  the  same  colour-reaction  is  produced 
with  various  woods,  both  hard  and  soft ;  but  Wiesner  was  the  first  to 
show  that  this  reaction  is  characteristic  of  lignification,  not  only  in 
wood  properly  so  called,  but  likewise  in  all  other  lignified  tissues,  as 
elder-pith  or  the  indurated  tissues  of  mangold-wurzel.  He  further 
suggested  for  this  purpose  the  use  of  aniline  sulphate,  which  is  now 
universally  employed  in  microchemical  investigations. 

A  much  more  delicate  test  proposed  by  v.  Hohnel  is  the  so-called 
Xylophylin,  obtained  from  cherry- wood  extract,  which  was  shown  by 
Wiesner  to  consist  of  pJdoroglucol,  or  a  mixture  of  that  compound  with 
catechol ;  in  contact  with  woody  tissue,  it  produces,  on  addition  of 
hydrochloric  acid,  a  deep  red-violet  coloration.  A  similar  but  fainter 
colour  is  produced  by  catechol  and  resorcinol,  in  both  cases  with  addi- 
tion of  hydrochloric  acid.  Pyroijallol  with  hydrochloric  acid  produces 
a  faint  dove-grey  colour.  Orcinol  reacts  like  phloroglucol.  A  mixture 
of  phenol  and  hydrochloric  acid,  added  to  lignified  tissues  in  direct 
sunshine,  produces,  especially  after  the  drying  of  the  prepai-ation,  a 
blue-green  to  sky-blue  colour.  The  delicacy  of  this  )'eaction  is  greatly 
increased  by  addition  of  potassium  chlorate.  Hydrochloric  acid  alone 
colours  lignified  tissues  more  or  less  yellow  ;  but  the  coloration  thus 
produced  is  very  faint  and  transient.  An  extremely  delicate  test  is 
pyiToline,  which,  in  union  with  hydrochloric  acid,  imparts  to  lignified 
membranes  a  deep  cherry-red  colour,  which,  however,  very  quickly 
decomposes,  and  is  permanent  only  in  very  dilute  solutions.  Lastly, 
unmistakeable  reactions  for  lignified  tissue  are  afforded  by  indole,  and 
by  resorcinol  in  combination  with  sulphuric  acid,  indole  producing  a 
bright  rose-red,  resorcinol  a  violet  or  deep-red  colour,  accordingly  as 
the  acid  is  added  in  small  quantity  or  in  excess. 

Of  all  these  reagents,  the  author  gives  the  preference  to  phloroglucol 
mixed  with  hydrochloric  acid.  Indole  is  indeed  the  most  delicate ; 
but  an  objection  to  it — in  addition  to  its  high  price — is,  that  it  must 
be  used  in  conjunction  with  strong  sulphuric  acid,  which  destroys  all 
vegetable  tissues,  and  therefore  requires  to  be  employed  with  great 
caution.  Pyrroline  is  also  very  delicate,  but  it  is  diflBcult  to  obtain, 
and  very  unstable. 

Nature  of  ''^  Lignin.^' — By  means  of  the  above-described  reagents, 
the  author  has  endeavoured  to  decide  the  question  as  to  whether  the 
substance  usually  called  lignin,  and  described  as  insoluble  in  water, 
alcohol,  non-oxidising  acids,  and  moderately  dilute  alkaline  liquids,  is 
a  distinct  chemical  individual,  or  a  mixture  of  several  compounds. 
His  results  are  as  follows  : — 

When  wood,  or  lignified  tissue  in  general,  is  subjected  to  the  action 
of  boiling  water,  several  bodies  may  be  extracted  from  it,  and  sepa- 
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rated  one  from  another  by  a  variously  prolonged  application  of  the 
process.     These  bodies  are : — 

1.  A  substance  characterised  by  the  above-mentioned  reactions 
(with  aniline  sulphate,  phloroglucol,  indole,  pyri'oline,  &c.,  mixed  with 
the  corresponding  acids)  ;  also  by  an  odour  of  vanilla  emitted  by  the 
concentrated  extract,  and  not  removable  from  the  tissue  by  the 
action  of  boiling  water  continued  even  for  10  hours  daily  for  six  weeks, 
to  such  an  extent  as  to  lead  to  any  considerable  diminution  in  the  dis- 
tinctness of  the  reactions,  either  in  the  extract  or  in  the  residual  wood. 
Now  experiment  shows  that  pure  vanillin,  treated  with  the  same  re- 
agents, exhibits  the  colours  shown  to  be  characteristic  of  lignification, 
and  that,  like  the  substance  contained  in  lignified  tissues,  it  is  easily 
dissolved  by  hot  water,  soda-ley,  and  alcohol,  and  is  decomposed  by 
heat  at  the  same  temperature  as  the  latter.  The  body  in  question 
is,  therefore,  vanillin,  which  thus  appears  to  be  very  widely  diffused 
in  the  vegetable  kingdom. 

2.  A  body,  coloured  more  or  less  sky-blue  by  a  mixture  of  potassium 
chlorate,  phenol,  and  hydrochloric  acid,  but  no  longer  recognisable 
after  about  18  days'  boiling,  either  in  the  extract  or  in  the  residual 
wood.     The  reactions  show  that  this  body  is  conif  erin. 

3.  A  kind  of  g  u  m  precipitated  from  the  aqueous  extract  by  alcohol ; 
amorphous,  easily  soluble  in  water  and  frothing.  It  is  distinguished 
from  T.  Thomson's  wood-gum  (1879,  Abstr.,  613)  by  its  appearance, 
its  greater  solubility  in  water,  and  its  abundant  occurrence  in  pine- 
wood.  Thomson's  wood-gum  is,  according  to  Singer's  experiments, 
not  confined  to  wood,  but  is  a  constant  constituent  of  lignified  tissues. 

4.  A  substance  coloui'ed  yellow  by  hydrochloric  acid,  and  ex- 
tractable  by  water  in  a  few  days ;  its  chemical  nature  has  not  yet  been 
determined. 

The  exact  relation  of  these  bodies  to  the  hypothetical  lignin  cannot 
be  decided  by  the  experiments  above  indicated ;  but  the  manner  in 
which  they  can  be  extracted  one  after  the  other  from  wood  by  water 
renders  it  probable  that  the  so-called  lignin  is  a  mixture  of  several 
chemical  individuals.  H.  W. 

Analysis  of  the  Leaves  of  Memecylon  Tinctorum.  By 
Dragendorff  (Ghem.  Centr.,  1882,  382). — 100  parts  of  the  air-dried 
.leaves  contain : — 

Pts. 

Moisture 12*65 

Sand   2-31 

Ash  containing  0'72  per  cent.  P2O5 10*48 

Fatty  oil  soluble  in  light  petroleum 0*66 

Ethereal  oil    traces 

Waxy  substance 0*66 

Resin  soluble  in  ether  and  alcohol 1*35 

Resin  insoluble        „  ,,        3*24 

Glucosides  soluble  in  alcohol    1*47 

Glucose  insoluble  ,,         2*35 

Mucilage  soluble  in  water    3'  70 

Albumin  precipitable  from  aqueous  solutions traces 
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Pt8. 

Albumin  not  precipitable  from  aqueous  solutions. .  . .  1*56 

Albuminous  substances,  &c.,  soluble  in  dilute  soda-ley  0'94 

Albuminous  substances  insoluble  in  dilute  soda-ley. .  ir»03 

Cellulose 15-03 

Substances  resisting  chlorine 720 

Wood  gum 600 

Substance  resembling  pararabin 3"83 

Metarabic  acid    4*02 

Substance  resembling  tannic  acid 2'54 

Tartai'ic  and  malic  acids 1'38 

Oxalic  acid  in  the  calcium  oxalate 1'44 

Substances  from  aqueous  extract  not  examined    ....  5"87 

Liarnin  and  cuticular  substances 5'09 

D.  B. 

Analysis  of  Kola  Nuts.  By  E.  Heckel  and  F.  Schlagdbn- 
HAUFFEN  (Compt.  rend.,  94,  802 — 805). — The  kola  nut,  which  is  the 
produce  of  Sterculia  acuminata,  a  plant  growing  in  equatorial  Africa, 
has  been  analysed  by  the  authors  with  following  results  : — Substances 
soluble  in  cJdoroform. — Caffeine,  2348 ;  theobromine,  0*023;  tannin, 
0"027 ;  fatty  matters,  0'585.  Substances  soluble  in  alcohol. — Tannin, 
1-591 ;  Kola  red,  1*290 ;  glucose,  2-87-'3 ;  fixed  salts,  0-070.  Other 
substances. — Starch,  33-754  ;  gum,  3*040  ;  colouring  matters,  2-561 ; 
proteids,  6*761 ;  ash,  3*525;  water,  11*919;  cellulose,  29*831.  Total, 
100-000.  R.  R. 

Occurrence  of  Hypoxanthine  in  Potatoes.  By  E.  Schulze 
{Landw.  Versuchs.-Stat.,  28,  111 — 115).  —  The  presence  of  hypo- 
xanthine (this  volume,  p.  885)  in  the  juice  of  potatoes  has  been 
ascertained,  and  it  has  been  prepared  by  dialysis  of  the  juice  after 
removal  of  the  albuminoids.  A  crystalline  compound  is  formed  by  the 
addition  of  ammoniacal  silver  nitrate  to  the  dialysed  liquid.  One 
c.c.  of  the  juice  contained  about  0-0037  gr.  of  hypoxanthine. 

E.  W.  P. 

Black  Hellebore  Root.  By  A.  Herlandt  (Pharm.  J.  Trans.  [3], 
13,  62). — As  the  microscopic  examination  of  the  rhizomes  of  Helle- 
borus  niger  reveals  no  characteristic  peculiarities,  chemical  reactions 
must  be  utilised  for  its  recognition.  If  to  a  filtered  decoction  of  the 
rhizomes  one-third  of  hydrochloric  acid  be  added  and  the  mixture 
boiled,  the  clear  liquid  becomes  turbid  and  assumes  a  peculiar  violet 
colour.  After  cooling,  black  flocks  separate,  which,  when  washed 
with  ether,  are  of  a  deep  violet  colour.  In  the  case  of  the  rhizome  of 
H.  viridis,  the  colour  after  the  action  of  the  acid  is  at  first  more  green. 
The  rhizomes  of  Acta;a  and  Polygala  senega  give,  when  treated  in  the 
same  manner,  no  similar  reaction.  This  reaction  is  due  to  helle- 
boretine,  which  is  not  present  in  the  rootlets,  and  is  adapted  for 
the  detection  of  helleboretine  in  poisoning  cases,  if  only  allowance  be 
made  for  slight  change  of  colour  due  to  foreign  colouring  matters  in 
the  fluids  under  examination.  E.  "W.  P. 
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Importance  of  Starch  in  Belladonna  Roots.  By  F.  Bdddel 
Arch.  Fharm.  [3],  20,  414 — 416). — It  frequently  occurs  that  starch 
is  absent  from  the  roots,  or  parts  of  the  roots  of  the  belladonna ; 
examination  of  the  amount  of  atropine  present  shows  that  the  alkaloid 
is  always  present  in  larger  quantities  when  starch  is  also  present.  It 
is  the  young  plant  which  appears  to  contain  little  or  no  starch,  and 
the  percentage  of  alkaloid  increases  as  the  plant  ages. 

E.  W.  P. 

Active  Principle  of  Adonis  Vernalis.  By  V.  Cervello  (Pharm. 
J.  Trans.  [3],  13,  129). — This  plant  contains  a  non-nitrogenous, 
colourless,  odourless,  bitter  substance,  which  the  author  terms  adoni- 
dine ;  this,  although  very  energetic,  is  present  in  but  small  quantities 
in  the  plant,  from  which  it  may  be  separated  by  maceration  with 
50  per  cent,  alcohol.  After  removal  of  the  nitrogenous  matter  by  lead, 
the  base  is  combined  with  tannic  acid,  and  the  resulting  compound 
decomposed  by  zinc  oxide.  As  compared  with  digitalin,  the  physiolo- 
gical action  of  adonidine  is  very  similar,  but  it  is  not  cumulative,  and 
is  far  more  powerful.  E.  W.  P. 

Presence  of  a  Second  Poisonous  Principle  in  Thevetia 
Nereifolia.  By  C.  J.  A.  Warden  {Pharm.  J.  Tram.  [3],  13,  42).— 
In  the  kernels  of  the  above-mentioned  plant  there  exists  another  poison- 
ous principle,  besides  thevetine  already  discovered  and  described.  This 
second  principle  was  obtained  by  precipitating  the  mother-liquor  left ' 
after  the  crystallisation  of  thevetin,  by  aqueous  tannic  acid,  and  de- 
composing the  precipitate  by  lime.  The  yellow  extractive  obtained  by 
alcohol  is  bitter,  non-crystalline,  and  soluble  in  water.  Concentrated 
nitric  or  sulphuric  acid  produces  a  yellow  coloration,  hydrochloric 
acid  has  no  effect ;  potassium  dichromate  and  other  oxidisers  likewise 
produce  no  change,  whereas  it  is  precipitated  white  by  tannic 
acid.  E.  W.  P. 

St.  Petersburg  Rhubarb.  By  Przewalski  {Arch.  Pharm.  [3], 
20,  451). — Chinese  rhubarb  grown  near  St.  Petersburg  was  examined. 
Thedi'ied  roots  of  these  varieties  were  extracted  with  benzene,  and  the 
residue,  after  evaporation  of  the  benzene,  boiled  with  soda  solution. 
The  emodine  is  found  in  the  solution  when  cold,  and  the  chrysophanic 
acid  in  the  residue.  In  this  way  ^  per  cent,  trace  of  emodine  was 
found,  and  f — |  per  cent,  chrysophanic  acid.  As  the  yield  of  chryso- 
phanic acid  and  emodine  is  good,  it  is  to  be  regretted  that  Rheum 
•pahnatum  is  no  longer  cultivated  in  Russia,  which  draws  its  supplies 
from  England.  E.  W.  P. 

St.  Petersburg  Rhubarb.  By  P.  Beilstein  {Per.,  15,  901 — 
902). — An  examination  of  the  roots  of  Rheum  palmahom  and  Rheum 
o^cinale  grown  in  St.  Petersburg,  shows  that  the  largest  quantity  of 
active  constituents  is  contained  in  the  former  variety.  05  per  cent, 
oc  chrysophanic  acid  was  obtained  from  the  roots  of  Rheum  officinale, 
liheuin  paUnatum,  grown  in  clayey  soil,  contained  0"5  per  cent,  chry- 
sophanic acid  and  a  trace  of  emodine ;  but  the  same  plant  cultivated 
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in  sandy  marshy  ground,  contained  more  than  0*75  per  cent,  of  chry- 
sophanic  acid,  and  more  than  0-25  per  cent,  emoditie. 

w.  c.  w. 

Influence  of  the  Weight  of  the  Seeds  on  the  Yield  of  the 
Crop.  By  BiRNKR  and  Troschke  {Bied.  Gentr.,  1882,  320),— The 
seeds  of  oat  and  bean  plants  sown  were  divided  into  heavy,  medium,  and 
light,  with  the  result  that  the  best  crops  were  obtained  from  the 
heaviest  seed.  E.  W.  P. 


Composition  of  Italian  Fodders.  By  A.  Funaro  (Laiuhc. 
Vers2ichs.-Sfaf.,  28,  119 — 122). — This  paper  consists  of  the  analyses 
of  hay,  lucerne,  maize,  and  mulbeiry  leaves,  as  grown  in  Italy. 

E.  W.  P. 

Composition  of  Hay  Grown  under  the  Influence  of  difi'erent 
Manures.     By  J.  Konig  (Bwd.  d-ntr.,  1882,  428). 
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E.  W.  P. 
Composition  of  "  Timothy  Grass "  at  difi'erent  Periods  of 
Growth.  By  W.  H.  Jordan  {Bied.  Gentr.,  1882,  393).— Two  plots  of 
this  grass  were  selected,  the  one  manured  and  the  other  unmanured, 
and  crops  were  cut  at  three  periods  of  growth.  As  growth  proceeds, 
a  redaction  of  fat,  nitrogen,  and  ash  occurs,  while  fibre  and  extractive 
increase.  Also  a  relative  reduction  of  the  amido-nitrogen,  as  com- 
pared with  the  albuminoid  nitrogen,  takes  place.  Manuring  with 
bone-meal,  potassium  chloride,  and  ammonium  sulphate,  raises  the 
percentage  of  nitrogen,  especially  that  in  the  form  of  amides,  as 
well  as  the  ash  and  tibre  ;  so  that  the  quality  as  well  as  quantity  of 
the  crop  is  raised  by  the  use  of  manures.  E.  W.  P. 
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Diastatic  Action  of  Certain  Fodders.  By  F.  Sestini  and  R. 
FuNARO  (Landw.  Versuchs.-Stat.,  28,  118). — The  diastatic  action  of 
some  fodders  is  generally  ascribed  to  an  excess  of  albuminoids,  but  the 
truth  of  this  theory  is  not  certain.  Lucerne,  vetches,  and  hay,  were 
treated  with  alcohol ;  the  first  yielded  14'8  grams,  the  second  10'9  grams, 
the  last  6'2  grams  of  extract,  and  of  this  extract,  the  following  per- 
centages consisted  of  resinous  matters,  2*1,  0'9,  0'2.5.  The  authors 
consider  that  these  small  quantities  of  resin  would  not  have  much 
effect,  but  that  the  effects  observed  must  be  due  to  other  matters  pre- 
sent in  the  extract,  for  that  of  the  lucerne  was  bitter  and  unpleasant, 
resembling  quassia  or  senna.  E.  W  P. 

Preparation  and  Preservation  of  Various   Fodders.     By  J. 

KoNiG  (Bied.  Centr.,  1182,  379 — 384). — Konig  recommends  that  green 
maize  be  pitted  and  allowed  to  ferment,  after  which  it  may  be  given 
with  flesh-meal  or  oil-cake.  By  fermentation,  it  loses  some  of  its 
carbohydrates,  whereby  the  ratio  of  fibre  to  extractive  is  reduced  to 
1  :  1  instead  of  1  :  2*5,  as  in  the  fresh  grain ;  but  on  the  other  hand, 
"  sour  maize  "  contains  lactic  acid  and  aromatic  compounds,  which  ' 
render  it  more  acceptable  to  cattle  and  more  easily  digestible. 
F.  Anthon  mixes  at  GO  100  parts  dried  brewers'  grains  with  8"3  parts 
beetroot  molasses ;  to  this  he  adds  83'3  parts  barley  or  wheat  bran, 
and  then  bakes  the  dough  produced. 

Miintz  finds  that  grain  yields  carbonic  anhydride  when  exposed  to 
the  air,  in  double  the  quantity  that  is  evolved  when  the  grain  is  kept 
in  closed  vessels.  The  volume  of  oxygen  absorbed  by  grain  is  greater 
than  that  of  the  carbonic  anhydride  set  free,  consequently  a  secondary 
and  incomplete  oxidation,  similar  to  that  occurring  during  the 
germination  of  oleaginous  seeds,  must  be  taking  place.  As  the 
moisture  increases  in  the  seed  so  does  the  production  of  carbonic 
anhydride  increase,  for  dry  grain  yields  but  little  of  this  gas ;  also 
a  rise  of  temperature  up  to  50°  increases  the  yield,  but  at  50°  it  ceases  ; 
above  that  temperature  there  is,  however,  a  much  greater  evolution 
of  gas.  The  practical  conclusions  drawn  are  that  in  granaries  the 
grain  must  be  kept  dry,  of  an  equable  temperature,  and  excluded  from 
air  as  far  as  possible.  E.  W.  P. 

Physical  Properties  of  the  Soil  in  a  Close  or  Open  Condi- 
tion. By  E.  WOLLXY  (Bied.  Centr.,  1882,  363—365).—Aviount  of 
Water  in  the  Soil. — The  theory  that  the  more  open  the  soil  is  the 
quicker  it  dries,  has  been  disproved  by  several  authors,  who  have 
shown  that  a  close  soil  dries  the  more  rapidly,  whence  they  conclude 
that  rolling  assisted  evaporation.  This  conclusion  is  unwarranted, 
as  the  amount  of  water  in  a  soil  is  not  dependent  on  the  evaporation 
from  the  surface  only,  but  also  on  the  permeability,  &c.  The  author 
has  investigated  various  soils  to  ascertain  the  circumstances  affecting 
the  quantity  of  water  present.  (1.)  More  water  evaporates  from  a 
soil  when  it  is  close  than  when  it  is  open,  because,  by  the  compression 
of  the  particles  together,  the  movement  of  the  water  from  below 
upwards  is  accelerated,  and  therefore  the  loss  occurring  from  the  sur- 
face is  more  easily  replaced.  For  this  latter  reason,  the  closer  the 
particles   are   the   longer    the    surface   remains   moist.      (2.)     Close 
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soils  possess  a  greater  capacity  for  water,  because  of  tlie  reduction  in 
the  number  of  the  non-capillary  passages,  and  conversion  of  the  same 
into  capillaries,  hence  the  downward  passage  of  wat^r  is  retarded. 
(3.)  The  action  referred  to  in  (1)  occurs  only  when,  after  the  change 
from  the  open  to  the  close  state,  continued  dryness  sets  in ;  as  a  rule 
the  properties  mentioned  in  (2)  are  those  which  are  the  most  effective. 
(4.)  It  is  advisable  in  general  to  bring  the  soil  to  a  certain  extent  into 
a  compact  condition,  whereby  the  amount  of  water  present  is  raised. 

The  Temperature  of  a  Soil  Open  and  Compact. — Heat  passes  down- 
wards with  greater  ease  the  closer  the  particles  are  together,  for  then 
the  amount  of  the  bad  conductor  air  is  i*educed,  and  water,  a  good 
conductor,  is  increased  in  quantity.  In  warm  weather,  the  tempera- 
ture of  the  soil  is  higher  the  more  compact  the  soil,  and  the  same 
reasoning  holds  good  for  the  variation  of  temperature. 

Formation  of  Clefts,  8fc. — Clefts  formed  by  drying  are  most 
numerous  in  soils  of  unequal  texture,  and  are  of  greater  breadth  and 
depth  in  open  soil.  This  arises  from  unequal  distribution  of  water, 
and  the  greater  or  lesser  coherence  of  soil  of  different  degrees  of  com- 
pactness. E.  W.  P. 

Changes  Eflfected  by  Cultivation  of  Forest  Lands.  By 
Hanamann  {Bled.  Ceiitr.,  1882,  3GG). — Forest  Liud  was  broken  up,  and 
various  crops  were  grown  on  it  dn  i-ing  four  seasons.  The  soil  was  periodi- 
cally examined  for  matters  soluble  in  hydrochloric  and  acetic  acids. 
The  lime,  compared  with  the  other  constituents,  appeared  to  be  in  a 
very  soluble  condition,  but  only  one-tenth  of  tiie  phosphoric  acid  was  in 
an  easily  soluble  condition  (i.e.,  soluble  in  acetio  acid),  and  this  proportion 
was  not  appreciably  altered  by  cultivation  and.  by  the  manuring  in  the 
fourth  year ;  but  most  likely  in  future  yeai-s  the  amount  of  acid  would 
be  considerably  reduced-  A  reduction  in  the  potash  is  not  to  be  feared, 
as  the  soil  is  rich  in  this  constituent.  E.  W.  P. 

Experiments  on  the  Manuring  of  Vines.  By  P.  Wagner  and 
C.  SriJNKEL  {Landiv.  Vers2ichs.-Stat.,  28,  123 — 149). — These  experi- 
ments are  a  continuation  of  those  described  previously  (ibid.,  25, 
247),  and  were  instituted  for  the  purpose  of  deciding  the  effect  on  the 
quality  and  quantity  of  the  must  produced  by  vines  when  manured 
with  phosphoric  acid,  potash,  and  nitrogen.  The  plots  were  in 
quadruplicate,  and  were  five  in  number,  one  plot  being  devoted  to 
unmauured  vines,  whilst  to  the  others  were  added  100  kilos,  soluble 
phosphoric  acid,  100  kilos,  soluble  phosphoric  acid,  and  80  kilos,  potash, 
100  kilos,  soluble  phosphoric  acid,  80  kilos,  potash,  and  30  kilos, 
nitrogen ;  the  potash  being  in  the  form  of  chloride,  and  the  nitrogen 
as  ammonium  sulphate.  It  was  also  arranged  that  these  experiments 
should  be  conducted  simultaneously  on  six  different  vineyards  in 
Rhein- Hesse.  A  series  of  tables  of  the  results  obtained  is  given,  and 
these  have  reference  to  the  percentage  of  sugar  and  acid  in  the  must, 
as  well  as  the  total  yield  of  must.  From  these  we  gather  that  potash 
and  nitrogen  manures  do  not  produce  an  increase  of  yield  which  pays 
for  the  extra  expense ;  in  some  cases,  soluble  phosphates  have  pro- 
duced an  increase,  but  in   others  its  action  was   detrimental.      The 
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percentage  of  sugar  and  acid  is  not  raised  bj  phosphates.  The  em- 
ployment of  artificial  manures  instead  of  stable  dung  may  produce 
better  results,  but  on  the  whole,  although  the  total  yield  of  must  is 
raised,  there  is  no  very  great  gain.  E.  W.  P. 

Use  of  Superphosphates  on  the  Calcareous  Soils  of  the 
South-East  of  France.  By  pe  Gasparin  (CoDipt.  rend.,  94,  766 — 
768). — The  author  finds  that  one-sixth  of  the  phosphoric  acid  con- 
tained in  the  natural  phosphates  used  as  manures  in  the  south-east  of 
France  is  insoluble  in  water.  Superphosphate,  on  the  contrary,  in- 
creases the  crop  to  such  an  extent  as  to  amply  repay  for  the  cost  of 
the  manure.  K.  R. 

Manuring  Experiments  at  Konlgsberg.  By  Klien  (Bied.  Centr., 
1882,  373 — 375). — These  were  a  cuutinuation  of  experiments  com- 
menced in  1880,  and  show  the  after-action  of  various  phosphates  in 
the  following  years.  Generally  it  was  found  that  phosphates  in  com- 
bination with  nitrogen  continue  to  produce  their  effects  in  the  two 
succeeding  years  after  their  introduction  into  the  soil.  Phosphates 
alone  are  also  of  value,  but  precipitated  is  better  than  dissolved. 
Analysis  of  the  soil  shows  that  those  which  contain  much  phosphoric 
acid  in  their  finest  portions  produce  the  lowest  yield  on  the  addition  of 
pure  phosphates.  E.   VV.  P. 

IVJanuring    Experiments    on    Potatoes    and    Barley.    By  L. 

Koch  (Bied.  Centr.,  1882,  372). — Potatoes  and  barley  were  manured 
with  varying  quantities  of  guano  superphosphate  (7  per  cent.  N,  and 
10'5  per  cent,  soluble  phosphate)  on  six  stations.  In  nearly  all  cases 
there  was  a  gain  over  the  unmanured  plots,  when  the  value  of  the 
manure  was  considered.  Guano  reduced  the  starch  in  the  tubers ; 
barley  was  affected  only  by  strong  applications.  E.  W.  P. 

Potash  Salts  as  Manures  for  Sugar-beets.  By  M.  Marcker 
(Bied.  Cevtr.,  1882,  369 — 372). — The  addition  of  kainite  or  gypsum 
to  the  manures  ordinarily  employed  in  the  cultivation  of  sugar-beet 
raises  the  percentage  of  sugar  and  the  quotient  of  purity  alike,  but 
the  kainite  likewise  considerably  increases  the  total  yield  of  roots.  In 
wet  seasons  the  application  of  potassium  chloride  is  useless,  but  a  gain 
is  obtained  by  its  use  in  dry  weather.  E.  W.  P. 

Camallite  as  a  Manure  and  Fixer  of  Ammonia.  By  J.  Fitt- 
I50GEN  (Bied.  Centr.,  1882,  368). — The  values  of  carnallite,  gypsum, 
kainite,  and  waste  salts  as  fixers  of  ammonia  were  compared.  Car- 
nallite appears  to  be  the  best  fixant,  although  the  others  act  well ;  the. 
former  fixes  81'7  per  cent,  of  the  total  ammoniacal  compounds,  and 
the  quantities  required  for  the  dung  of  ten  sheep  are  0"25  kilo,  gypsum, 
0*3  kilo,  carnallite,  and  0*2  kilo,  kainite  per  day,  but  these  quantities 
may  be  reduced  in  cold  weather.  E.  W.  P. 
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Some  Points  in  the  Construction  of  an  Apparatus  for  the 
Accurate  Analysis  of  Gases.  By  E.  W.  Morley  {Chem.  News,  45, 
273). — 1.  When  a  certiiiu  method  of  determining  the  top  of  the 
pressure  column  is  used,  the  conditions  of  most  accurate  measure- 
ments of  varying  volumes  of  gas  are  satisBed  by  making  the  column 
of  mercury,  wliich  mep-sures  the  pressure,  equal  in  length  to  the  part 
of  the  eudiometer  which  is  filled  with  gas. 

2.  To  define  the  top  of  the  pressure  column,  a  Jolly-point  enclosed 
in  the  barometric  vacuum  is  used,  which  makes  the  probable  error  at 
the  top  of  this  column  evanescent.  The  whole  error  of  the  tension  is 
therefore  produced  by  the  same  uncertainty  which  produces  the  error 
in  the  observed  volume. 

3.  To  preserve  the  barometric  vacuum  over  the  pressure  column, 
this  column  is  shut  off  from  communication  with  the  rest  of  the 
apparatus,  except  at  the  instant  of  a  measurement. 

4.  An  auxiliary  pressure-tube  is  employed  for  preliminary  adjust- 
ment. 

6.  The  eudiometer  tube  is  graduated  in  half  millimeters  by  fine 
lines  not  over  the  eight-thousandth  of  an  inch  wide.  The  graduation 
is  affected  with  no  relative  errors  of  the  hundredth  of  a  millimeter. 
A  reading  microscope  is  carried  on  a  cylinder  so  solidly  connected 
with  the  iron  tripod  of  the  apparatus,,  that  ten  pounds  produce  a  rela- 
tive flexure  of  only  a  tenth  of  a  millimeter.  This  microscope  is 
brought  nearly  to  the  level  of  the  mercuiy  in  the  eudiometer,  when 
the  column  in  the  pressure-tube  reaches  just  to  the  Jolly-point.  The 
microscope  is  made  to  give  distinct  vision  of  the  graduation,  and  by 
Grunow's  cathetometer  fine  adjustment,  the  terminal  lines  of  the  eye- 
piece micrometer  are  made  to  coincide  with  two  millimeters  of  the 
gi-aduation.  The  focussing  movement  now  moves  the  microscope,  so 
that  distinct  vision  is  had  of  the  meniscus,  and  the  level  of  the  mer- 
cury is  read  to  the  hundredth  of  a  millimeter  on  the  eye-piece  micro- 
meter, whose  divisions  now  represent  the  divisions  of  the  tube  caiTied 
forward  into  its  interior.  A  four-inch  objective,  with  an  amplification 
of  about  sixty  diameters,  is  used. 

6.  The  sum  total  of  all  the  errors  of  this  reading  is  equivalent  to  no 
more  than  a  probable  error  of  one-hundredth  of  a  millimeter  in  this 
determination  ;  and  in  the  calibration  of  the  apparatus,  made  before 
much  practice  in  the  use  of  this  reading  arrangement,  the  probable 
error  of  a  reading  was  the  hundredth  of  a  millimeter. 

7.  The  probable  error  of  a  single  determination  of  oxygen  in  air  is 
less  than  the  four-hundredth  of  a  per  cent. 

8.  The  method  of  measurement  is  adapted  to  rapid  computation. 
The  whole  reduction  of  three  measurements  in  an  analysis,  so  as  to 
obtain  the  percentage  of  oxygen,  takes  less  than  two  and  a  half 
minutes.  D.  B. 
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Solubility  of  Gases  in  Absorption  Liquids.  By  W.  Hempel 
(Ber  15  910— 911).— In  gas  analysis,  the  error  due  to  the  shght 
solubility' of  the  gases  in  the  liquids  used  as  absorbents,  maybe  avoided 
by  making  two  analyses  of  the  mixed  gases  in  rapid  succession,  ihe 
second  analysis  yields  correct  results.  VV .  O.   W . 

Solubility  of  Gases  in  Vulcanised  Caoutchouc.  By  W. 
Hempel  (Ber.,  15,  91 2-913). -A  piece  of  caoutchouc  tubmg  3  cm. 
in  length  and  4—5  mm.  in  diameter  can  absorb  0-2  c.c.  of  carbonic 
anhydride  and  0-9  c.c.  of  nitrous  oxide.  This  fact  shows  the  necessity 
of  avoiding  the  use  of  caoutchouc  in  the  construction  of  apparatus 
used  for  gas  analysis.  '     .  W.  U.       . 

Action  of  Lead  and  Manganese  Dioxides  on  the  Haloid  Salts 
of  the  Metals  in  presence  of  Acetic  Acid.  By  C.  L.  Duller 
and  G.  Kircher  (Ber.,  15,  812-813).-Voitmann  (i^er.,  13  326)  has 
proposed  to  separate  chlorides  from  bromides  and  iodides  by  the  action 
of  lead  dioxide  and  acetic  acid,  which  decomposes  the  last  two  men- 
tioned classes  of  salts  only;  and  to  separate  iodides  from  bromides  by 
means  of  manganese  dioxide  and  acetic  acid,  which  decomposes  the 
former  only  The  authors,  however,  find  that  chlorides  are  decom- 
posed by  lead  dioxide  and  acetic  acid,  with  liberation  of  chlorine  and 
•formation  of  mdnochloracetic  acid,  which  is  partially  oxidised  to 
carbonic  anhydride,  lead  chloride  being  formed  at  the  same  time. 
When  manganese  dioxide  is  used,  no  chlorine  is  liberated,  bat  carbonic 
anhydride  and  manganese  chloride  are  formed.  Lead  dioxide  and  acetic 
acid  are  without  action  on"  bromides  and  iodides,  but  mang^ese 
dioxide  and  acetic  acid  react  alike  on  bromides  and  iodides.  With 
regard  to  the  action  of  these  peroxides  upon  neutral  solutions  ot  the 
haloid  salts  of  the  alkali-metals,  the  authors  find  that  the  chlorides 
are  not  decomposed,  and  that  the  bromides  and  iodides  are^ut^sbwly 
acted  on. 

Estimation  of  Nitrous  Oxide.  By  W.  Hempel  {Ber.,  15,  903— 
910)  —  Bunsen's  mode  of  estimating  nitrous  oxide  by  exploding 
with  hydro"-en,  yields  more  exact  results  than  any  other  method  yet 
proposed  The  hydrogen  and  nitrous  oxide  should  be  present  in  the 
ratio  of  2  or  3  to  1.  When  the  nitrous  oxide  is  mixed  with  air  or 
nitrogen,  from  26  to  64  volumes  of  "  detonating  gas  "  should  be  added 
for  every  100  volumes  of  non-combustible  gas  present.  The  author 
was  not  able  to  prepare  perfectly  pure  nitrous  oxide.  The  purest 
specimen  contained  98-8  per  cent,  of  nitrous  oxide.  W .  C.    W  . 

Quantitative  Estimation  of  Potassium  and  Sodium.     By  W. 

Knop  (Chem.  Centr.,  1882,  347).— For  some  time,  the  author  has  used 
hydrofluoric  acid  for  the  analysis  of  silicates,  and  he  now  proposes  to 
use  this  acid  for  the  determination  of  alkalis  in  non-siliceous  sub- 
stances The  required  quantity  of  silicon  fluoride  is  produced  by 
addino-  hydrofluoric  acid  and  pure  silicic  acid  to  the  substances,  m 
order" to  con yert  the  potassium  or  sodium  contained  therein  into 
metallic  silicofluoride.      The  alkalis  are  then  extracted  by  means  of  a 
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mixture  of  alcohol  and  ether,  acidified  with  hydrochloric  acid.  Potas- 
siom  and  sodium  silicofluorides  are  insoluble  in  this  mixture,  but  the 
chlorides  of  the  metals,  from  which  these  alkalis  have  most  frequently 
to  be  separated,  dissolve  with  ease  in  the  same  and  are  removed  by 
decantation.  The  advantage  which  this  method  has  over  that  usually 
employed  for  determining  potassium  and  sodium  consists  in  the  cir- 
cumstances that  these  alkalis  are  at  once  concentrated  in  the  form  of 
a  precipitate  of  small  volume  and  weight,  which  may  be  collected  on 
a  small  filter,  and  requires  only  a  small  quantity  of  water  to  wash  it. 
The  chief  advantage,  however,  is  that  the  solutions  of  the  alkalis, 
which  in  order  to  recover  the  latter  are  finally  evaporated  as  sulphates, 
can  be  prepared  in  a  concentrated  state.  As  an  example  of  the  mode 
of  procedure,  the  author  gives  a  description  of  the  analysis  of  a 
mixture  of  the  chlorides  of  potassium,  sodium,  iron,  calcium,  and  mag- 
nesium.   The  results  obtained  are  very  satisfactory. 

This  method  of  determining  potassium  and  sodium  is  of  special 
advantage  in  cases  whore  it  is  not  intended  to  separate  these  alkalis 
directly,  but  where  the  result  is  calculated  from  the  quantity  of  sul- 
phates found,  and  the  quantity  of  sulphuric  acid  contained  therein  as 
determined  by  barium  chloride.  The  author  has  calculated  the  con- 
stant factors  obtained  by  using  Richter's  equations,  employing  the 
atomic  weights  as  recently  corrected  by  Stas  : — 

By  taking — 

Na      =  22-98,     K      =  3004,     Ba        =  136-80,     O     =  15-96 
Na,0  =  61-92,     K^O  =  9404,     BaSO*  =  232-62,     SO3  =  79-86 

and  calling  P  the  weight  of  sulphate  obtained,  x  the  quantity  of  potas- 
sium oxide  contained  therein,  ij  the  quantity  of  sodium  oxide  sought, 
and  S  the  quantity  of  sulphur  trioxide  determined  by  barium  chloride 
and  combined  with  x  •\-  ij,&o  that  therefore 

1.  P  =  a?  -f-  y  -H  S, 

we  obtain  by  making  use  of  Richter's  equations : — 

2.  J/  =  S  X  4-19782-P  x  1-92777. 

In  both  equations  S  and  P  are  quantities  which  can  never  be  equal  to 
0  whilst  y  —  0  when  the  quantity  of  sulphate  contains  no  sodium, 
and  consists  therefore  of  pure  potassium  sulphate  and  vice  versa,  a;  =  0 
when  pure  sodium  sulphate  is  present. 

The  preceding  equation  (2)  can  therefore  be  proved  with  great  ease 
as  to  the  utility  of  the  two  constant  factors  contained  therein,  by 
giving  P  =  86-95,  half  the  atomic  weight  of  potassium  sulphate, 
S  =  39-93,  half  the  atomic  weight  of  sulphur  trioxide.  In  order  to 
solve  the  second  equation,  y  must  equal  0,  or  S  X  4-19782  must  equal 
P  X  192777.  By  calculating  y  in  this  manner  with  the  use  of  the 
equation — 

y  =  39-93,  4-19782-86-95,  1-92777, 

we  obtain  for  both  products  agreeing  with  one  another  to  the  second 
decimal  place — 

y  =  167-62-167-62,  i.e.  =  0. 
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This  test  is  of  great  importance,  inasmuch  as  it  confirms  the  accu- 
racy of  the  atomic  weights  corrected  by  Stas.  D.  B. 

Silver  Plumbite  and  Quantitative  Estimation  of  Silver  in 
Lead  Ores.  By  J.  Keutwig  (Ber.,  15,  1264 — 1267). — The  author  in 
a  previous  communication  (this  vol.,  p.  774)  has  described  the  quanti- 
tative determination  of  the  golden  precipitate  thrown  down  by  sodium 
hydroxide  in  mixed  solutions  of  lead  and  silver  salts  ;  in  the  present 
paper  the  composition  of  this  precipitate  is  more  minutely  examined, 
as  the  author's  results  do  not  agree  with  those  of  Wohler  (Fogg.,  41). 
Analysis  showed  that  the  precipitate  has  the  composition  AgPb02,2H20, 
which  can  be  regarded  as  the  silver  salt  of  a  plurabous  acid,  formed 
by  the  action  of  silver  nitrate  on  potassium  plumbite  (or  solution  of 
lead  hydroxide  in  potash),  thus :  Pb(0K)3  +  2Ag]Sr03  =  Pb(0Ag)2 
+  2KNO3.  The  lead  and  potassium  salts  are  thus  analogous  to  the 
well  known  lead  plumbate. 

Spring  endeavoured  to  obtain  this  golden  compound  by  subjecting 
a  mixture  of  equal  molecules  of  lead  hydroxide  and  silver  oxide  to  a 
pressure  of  7500  atmospheres,  but  the  experiment  was  unsuccessful, 
the  resulting  block  manifesting  no  signs  of  decomposition. 

The  author  made  a  further  series  of  experiments  on  the  accuracy  of 
the  determination  of  silver  in  lead  ores  by  the  wet  way  by  means  of 
the  silver  plumbite ;  this  is  dissolved  in  nitric  acid,  and  the  silver 
precipitated  as  chloride,  which  is  either  weighed  as  such  or  dissolved 
in  ammonia,  and  the  metallic  silver  thrown  down  by  electrolysis. 
This  method  is  found  to  be  very  accurate,  provided  that  the  pro- 
portion of  silver  to  lead  is  not  less  than  1  :  1500,  so  for  lead  ores, 
poor  in  silver,  a  large  quantity  of  the  ore  must  be  dissolved  to  ensure 
accuracy.  V.  H.  V. 

Analysis  of  Iron  and  Steel,  with  special  reference  to  the 
Estimation  of  Carbon  and  Silicon.  By  F.  Watts  (Chem.  News, 
45,  279). — The  author  mentions  that  in  none  of  the  processes  com- 
monly adopted  for  the  estimation  of  silicon  in  iron  and  steel,  is  any 
distinction  observed  between  the  silica  resulting  from  the  oxidation 
of  the  silicon,  and  that  which  exists  ready  formed  in  combination 
with  various  bases  in  the  form  of  mechanically  intermingled  slag  or 
cinder. '  For  the  estimation  of  the  total  carbon,  the  following  methods 
have  been  generally  adopted  : — 

1.  Combustion  of  a  weighed  quantity  of  the  iron  in  a  porcelain 
tube  in  a  stream  of  oxygen.  The  chief  objection  to  this  process  is  the 
very  high  temperature  required. 

2.  Combustion  of  the  carbon  in  the  residue  left  when  iron  is  dis- 
solved by  the  aid  of  iodine  in  presence  of  water,  but  the  length  of 
time  required  for  solution  is  a  great  objection  to  this  method. 

3.  The  total  carbon  is  frequently  estimated  by  dissolving  the  iron 
in  a  solution  of  copper  chloride  or  sulphate.  The  chief  defect  in  this 
otherwise  excellent  process  is  that  unless  the  vessel  containing  the 
iron  undergoing  solution  is  kept  very  cool,  a  decided  smell  is  percepti- 
ble, probably  indicating  the  evolution  of  hydrocarbons.  The  time 
required  for  solution  is  also  rather  long. 
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4.  Weyl's  method  for  determining  the  total  carbon  is  a  modification 
of  the  above  process,  using  a  galvanic  current  to  accelerate  the  solu- 
tion of  the  iron,  but  even  in  this  case  it  is  difficult  to  prevent  the 
evolution  of  gas  from  the  iron. 

5.  Lastly,  Wohler's  method  consists  in  heating  a  weighed  portion 
of  the  iron  in  chlorine  gas,  whereby  the  iron  is  volatilised  as  chloride ; 
the  residual  carbon  can  then  be  submitted  to  combustion. 

The  author  has  undertaken  a  series  of  experiments  with  the  view  of 
avoiding  some  of  these  difficulties.  His  first  desire  was  to  secure  a 
process  by  which  silicon  could  be  rapidly  and  easily  determined  in 
iron  and  steel,  and  at  the  same  time  distinguished  from  the  slag, 
which  is  almost  invariably  mechanically  intermingled  to  a  greater  or 
less  extent.  The  total  carbon  is  first  determined  by  Wohler's  method. 
Another  weighed  portion  of  the  iron  is  similarly  treated  in  a  stream  of 
chlorine,  whereby  not  only  the  iron,  but  the  silicon,  and  probably  the 
sulphur  and  phosphorus,  are  volatilised  in  the  form  of  chlorides  ;  the 
gas  as  it  issues  from  the  combustion  tube  is  caused  to  bubble  through 
water  contained  in  a  flask  ;  the  water  in  the  flask  immediately  decora- 
poses  the  silicon  tetrachloride  which  is  carried  forward  with  the 
excess  of  chlorine,  and  soluble  silica  is  formed.  The  water  is  afterwards 
evaporated  to  dryness,  and  the  silica  recovered  and  weighed.  The 
presence  of  manganese  is  the  source  of  a  little  difliculty,  for  its  chlor- 
ide is  not  sufficiently  vcjlatile  to  be  easily  removed  from  the  contents 
of  the  boat  by  the  stream  of  chlorine.  Hence,  when  manganese  is 
present,  which  is  almost  always  the  case,  it  is  necessary  to  wash  the 
residue  in  the  boat  before  weighing.  The  residue,,  which  consists  of 
the  total  carbon  and  the  slag,  having  been  weighed,  the  weight  of 
total  carbon  previously  determined  is  deducted  from  this  weight,  the 
diiference  being  the  amount  of  slag.  Thus  in  two  simple  and  rapid 
operations,  are  determined,  first  the  total  carbon,  secondly  the  silicon 
and  slag. 

The  author  gives  a  full  account  of  the  apparatus  and  the  mode  of 
procedure,  and  a  selection  of  analyses  to  illustrate  the  results  obtained 
by  this  process. 

A  similar  process  has  been  recammended  by  Drown  and  Shimer 
since  the  present  paper  was  written.  They  quote  results  which 
in  the  main  agree  with  those  of  the  author,  the  only  difference 
being  that  they  do  not  seem  to  consider,  the  presence  of  cinder  in  pig- 
iron  as  fully  established.  From  the  results  of  the  author's  experiments 
there  can  be  very  little  doubt  on  this  point.  D.  B. 

Estimation  of  Arsenic  in  Copper.  By  A.  H.  Sexton  (Chem. 
News,  45,  255). — The  author  gives  the  results  of  his  own  experience 
with  the  various  methods  in  use  for  the  estimation  of  arsenic  in 
copper,  and  of  a  method  which  he  has  devised  and  found  to  give 
accurate  results: — 

1.  Separation  hy  Sulphuretted  Hydrogen  m  an  Alhaline  Solution. — 
This  method  is  fallacious,  inasmuch  as  copper  precipitated  in  this 
manner  always  carries  down  with  it  a  portion  of  the  arsenic. 

2.  Abel  and  Field's  method  is  based  on  the  precipitation  of  the 
arsenic  as  lead  arsenate,  by  means  of  lead  nitrate  and  ammonia  and 
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ammonium  carbonate,  the  lead  arsenate  being  subsequently  decom- 
posed witb  oxalic  acid,  the  arsenic  precipitated  as  sulphide,  and  finally 
weighed  as  ammonio-magnesium  arsenate.  This  method  gives  results 
always  and  often  considerably  too  low,  tlie  arsenic  apparently  not 
being  completely  'precipitated  in  the  first  instance  as  lead  arsenate. 

3.  By  Frecipitation  'm  Basic  Iron  Arsenate  hy  Ferric  Salt  and 
Ammonia. — This  method  gives  results  far  less  satisfactory  than  the 
preceding.  The  arsenic  was  never  completely  precipitated  even  in 
presence  of  a  considerable  excess  of  iron,  sometimes  as  much  as  10  per 
cent.,  rarely  less  than  3  per  cent,  of  the  arsenic  remaining  in  solution. 

4.  By  Frecipitation  as  Basic  Iron  Arsenate  by  means  of  Sodium  Acetate. 
— After  repeated  experiments,  the  following  method  was  devised : 
The  copper  is  dissolved  in  nitric  acid,  a  small  quantity  of  solution  of 
ferric  •  nitrate  added,  the  solution  nearly  neutralised  with  soda,  and 
excess  of  sodium  acetate  added.  It  is  then  heated  to  boiling,  and 
filtered  as  rapidly  as  possible;  the  precipitate,  after  being  well  washed, 
is  dissolved  in  hydrochloric  acid,  the  solution  made  alkaline  with 
ammonia,  saturated  with  sulphn retted  hydrogen,  and  filtered  from 
the  precipitated  iron  sulphide.  The  filtrate  is  acidified  with  hydro- 
chloric acid  and  allowed  to  remain  in  a  warm  place  for  some 
time.  The  arsenic  and  antimony  sulphides  are  filtered  off",  and 
dried  at  100°;  and  the  precipitates  after  complete  removal  from 
the  paper  into  a  small  beaker,  are  "treated  with  fuming  nitric 
acid,  a  few  drops  of  hydrochloric  acid  being  added  as  soon  as 
the  action  has  ceased.  The  liquid  is  then  diluted,  and  filtered,  and 
the  arsenic  is  precipitated  as  ammonio-magnesium  arsenate,  and 
weighed  as  usual.  If  the  precipitated  sulphides  cannot  be  perfectly 
removed  from  the  filter-paper,  the  latter  must  be  treated  with  nitro- 
hydrochloric  acid,  filtered,  and  the  filtrate  added  to  the  nitric  acid 
solution.  This  method  has  been  found  to  give  accurate  results,  and 
each  stage  of  the  process  has  been  carefully  investigated.  It  requires, 
however,  some  special  precautions.  When  the  sodium  acetate  is 
added  the  colour  should  change  from  pale  blue  to  dark  green ;  this 
shows  that  the  solution  has  been  sufficiently  neutralised.  If  the  solu- 
tion be  now  left  boiling  (sometimes  when  it  is  not)  a  greenish-white 
precipitate  of  basic  copper  acetate  falls.  This  can  generally  be 
removed  by  adding  a  few  drops  of  hydrochloric  acid ;  but  in  cases 
where  it  has  separated  on  the  surface  or  where  it  will  not  readily 
dissolve,  it  is  best  to  throw  away  the  solution  and  begin  again. 
The  precipitate  should  have  the  dark  red  colour  of  ferric  acetate  ;  if  it 
is  paler,  it  is  due  either  to  there  not  being  sufficient  iron,  or  to  the 
co-precipitation  of  some  basic  copper  acetate.  The  filtrate  should  be 
blue  or  pale  green ;  sometimes  it  is  dark  green  and  turbid  from  the 
presence  of  iron  acetate  carried  through  the  filter ;  in  that  case  the 
first  portions  mufft  again  be  passed  through  the  filter.  The  precipi- 
tate must  be  washed  until  it  is  free  from  copper.  If,  on  dissolving  it 
in  hydrochloric  acid,  the  solution  is  at  all  green,  it  must  be  neutra- 
lised, a  little  more  sodium  acetate  added,  and  the  iron  and  arsenic 
reprecipitated.  It  was  found  that  with  1"5  parts  of  iron  to  1  of  arsenic 
the  precipitation  was  complete.  In  order  to  make  sure,  it  is  well  to 
add  about  twice  as  much  iron  as  is  expected  there  is  arsenic  present. 
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Then,  even  if  a  little  iron  remains  unprecipitated,  all  the  arsenic  will 
bo  thrown  down.  Since  copper  sulphide  retains  so  much  arsenic,  it 
might  be  expected  that  iron  sulphide  would  act  in  a  similar  manner, 
but  it  does  not;  if  there  be  no  copper  present,  the  precipitate  is  quit« 
free  from  arsenic ;  but  if  copper  is  present,  a  considerable  quantity  of 
arsenic  may  be  retained.  Hence  the  importance  of  thoroughly  wash- 
ing the  acetate  precipitate  and  reprecipitatinsr  if  necessary.  The 
antimony  will  be  in  the  filtrate  from  the  ammonio-magnesium  precipi- 
tate, and  may  be  estimated  by  Abel  and  Field's  method,  fuming  nitric 
acid  being  preferable  as  the  oxidising  agent.  The  arsenic  may  also 
be  readily  estimated  by  precipitating  with  ammonium  molybdate, 
redissolving  in  ammonia,  and  precipitating  as  ammonio-magnesium 
arsenate  ;  but  in  this  method  the  antimony  must  be  estimated  in  a 
separate  portion,  and  that  can  only  be  done  by  one  of  the  methods 
(2  or  4)  previously  described.  D.  B. 

Estimation  of  Carbonic  Anhydride  in  the  Atmosphere.    By 

T.Mascakt  (Conipt.  rend.,  94,  lo8l» — 13l'0), — The  air  in  which  the  car- 
bonic anhydride  is  to  be  determined  is  dried  and  introduced  into  one  of 
the  bulbs  of  an  air  thermometer,  the  other  bulb  of  equal  size  being  filled 
with  dry  air,  and  the  two  connected  by  means  of  a  mercury  manometer. 
The  two  bulbs  are  placed  in  a  vessel  of  water  maintained  at  a  constant 
temperature,  and  the  diiference  of  the  pressures  of  the  two  gases  ia 
noted  when  the  level  of  the  mercury  in  the  reservoir  is  brought  to  a 
certain  mark.  The  air  to  be  examined  is  then  withdrawn  by  a  mercury 
pump,  freed  from  carbonic  anhydride  by  potash,  and  afterwards 
returned  to  the  bulb.  When  the  mercury  is  again  brought  to  the 
same  mark  in  the  reservoir,  the  difference  observed  in  the  level  cor- 
responds with  the  carbonic  anhydride  removed,  which  is  about  0*3  mm. 
for  a  pressure  of  1  m.  of  mercury.  By  increasing  the  pressure  at  the 
time  of  reading,  greater  accuracy  may  be  obtained :  thus  at  a  pres- 
sure of  4  m.,  the  difference  would  be  about  1*2  mm.,  the  relative  error 
being  less  than  -y^. 

The  small  quantity  of  air  required  in  this  method,  only  about 
400  c.c,  recommends  it  especially  for  the  analysis  of  air  during 
voyages,  since  small  volumes  of  the  air,  about  500  c.c,  may  be  sealed 
in  glass  flasks  and  brought  to  the  laboratory  for  analysis. 

L.  T.  O'S. 

Reducing  Power  of  Beer  and  Wort.  By  J.  Steinee  (Bied. 
Centr.,  1882,  414). — The  rotatory  power  of  wort  or  beer  is  dependent 
on  the  amounts  of  maltose  and  dextrin  present ;  so  that  knowing  the 
rotation  and  reducing  power  of  a  given  volume  of  liquid,  the  per- 
centage of  sugar  and  dextrin  may  be  calculated.  Worts  reduce 
Fehling's  solution  more  than  Knopp's.  Beer  reduces  Sachsse's 
test  more  energetically  than  Fehling's.  Analyses  of  starch-sugar  by 
Fehling's  solution  give  the  highest  results,  Sachsse's  the  lowest ;  there 
is  more  than  one  reducing  carbohydrate  in  wort  and  beer. 

E.  W.  P. 

Analysis  of  Wine.  By  F.  Jean  and  others  (Bied.  Centr.,  1882, 
411). — Tannin  and  oenolin  closely  resemble  one  another,  and  the 
latter  not  only  combines  with  animal  membranes,  but  behaves  towards 
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iodine  solution  like  tannin.  Upon  this  property,  the  author  bases  his 
method  for  the  estimation  of  oeuolin  and  cenotannin.  The  method  is 
not  described,  but  the  percentages  of  these  two  compounds  in  various 
wines  are  given.  E.  W.  P. 

Artificially  Coloured  Red  Wines.  By  P.  Pastrovich  (Ber., 
15,  808). — The  author  finds  that  the  presence  of  magenta  in  a  red 
wine  may  be  easily  detected  by  shaking  up  the  wine  with  coarsely- 
powdered  manganese  dioxide,  leaving  it  at  rest  for  a  quarter  of  an 
hour,  and  filtering.  A  red  coloration  of  the  filtrate  serves  to  indicate 
the  presence  of  magenta.  As  already  shown  by  A.  Facen  {Zeits.  Anal. 
Chem.,  9,  21),  natural  red  wine,  when  so  treated,  yields  a  colourless 
filtrate,  and  the  author  has  also  found  that  several  otfier  vegetable 
colouring  matters  are  decolorised  when  so  treated ;  this  bleaching 
being  due  in  all  probability  to  an  oxidation,  inasmuch  as  the  colour  is 
restored  by  treating  the  solution  with  zinc  and  sulphuric  acid. 

P.  P.  B. 

OflBcinal  Benzoic  Acid.  By  C.  Schneider  (Arch.  Pharm.  [3], 
20,  4Ul — 413). — The  author  herein  reviews  the  work  done  by  Schacht 
and  others,  with  the  view  of  ascertaining  the  origin  of  benzoic  acid, 
whether  it  be  prepared  from  Siara  benzoin  or  from  other  sources.  The 
method  adopted  by  Schacht  (this  vol.,  p.  339)  is  not  completely  satis- 
factory, as  the  presence  of  einnamic  acid  has  a  considerable  influence 
on  the  reduction  of  the  permanganate.  Vanillin,  which  is  added  to 
benzoic  acid  prepared  from  toluene,  &c.,  to  produce  the  peculiar  odour 
of  benzoic  acid  from  Siam  gum,  also  acts  powerfully  in  reducing  per- 
manganate. Schlickum  examines  benzoic  acid  for  purity  by  means  of 
ammoniacal  solution  of  silver  nitrate ;  but  Schneider  considers  the 
process  incapable  of  determining  the  genuineness  of  the  Siam  acid. 
The  quantity  of  acid  which  can  be  sublimed  from  gum  benzoin  of 
different  localities  is  given.  E.  W.  P. 

Behaviour  of  Officinal  Benzoic  Acid  towards  Potassium 
Permanganate.  By  E.  Schaer  (Arch.  Fharm.  [3],  20,  425—430). 
— Benzoic  acid  from  various  sources  was  treated  with  acid  and  alka- 
line permanganate.  It  was  found  that  the  reducing  action  of  genuine 
benzoic  acid  occurs  in  acid  or  alkaline  solutions,  and  the  reduction  is 
greater  than  that  of  acids  from  other  sources.  In  alkaline  solution 
the  non-officinal  acids  produce  only  a  green  coloration.  Benzoic  acid, 
separated  from  the  gum  by  lime,  resembles  non-officinal  acid  in  its 
feeble  reducing  power.  Cinnamic  acid  also  reduces  permanganate, 
thus  closely  resembling  sublimed  benzoic  acid :  hence  toluene  benzoic 
acid  mixed  with  cinnamic  acid  may  be  mistaken  for  the  genuine  sub- 
stance. E.  W.  P. 

Arseometric  Estimation  of  Pat  in  Skim-milk.  By  F.  Soxhlet 
(Bied.  Centr.,  1882,  407 — 409). — As  the  araeometers  are  incapable  of 
estimating  the  fat  in  skim-milk  when  it  falls  below  I'l  per  cent.,  as 
the  ethereal  solution  of  fat  will  not  then  separate,  it  is  recommended 
to  add  0-035  per  cent,  of  an  alcoholic  solution  of  potassium  stearate  to 
the  milk,  in  the  proportion  of  200  c.c.  milk  to  20 — 25  drops  of  the  solu- 
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tion,  whereby  the  whole  of  the  fat  may  be  removed.  A  table  of  the 
sp.  gr.  of  skim-milk  containing  0-16 — 2-1  of  fat  is  given.  The  ethereal 
fat  solution  does  not  separate  nearly  so  well  from  boiled  as  from  un- 
boiled milk.  E.  W.  P. 

Specific    Gravity    of   Wax,   Ceresin,    &c.      By  E.   Dietrich 

(Arch.  I'luirm.  [."i],  20,  454). — The  following  is  a  table  of  the  sp.  gr.  of 
wax,  together  with  various  substances  employed  to  adulterate  it : — 

Cera  alba 0-973  Colophon. gallicum  1-104— 0105 

„     flava 0-963—0-964      Oleum  cacao   fil- 

„     japonica  . .  0-975                    tratum 0-980—0-981 

Ceresin,  white  . .  0918  Paraffin 0913-0-914 

„        hf.  white  0-920  Res.  Pini  depurat.  1-045 

„        yellow..  0-922  Sebum  bovinum .  0-952—0-953 

Ozokerite  (crude)  0^52                        „       ovillnm. .  0961 

Cetaceum 0-960  Stearin 0-971—0-972 

Colophon.  Auier.  I'lOS 

Mixtures. 


r 

Yellow  wax. 

Yellow  ecrp»in. 

Mixture. 

Sp.  gr.  0-963. 

Sp.  gr.  0-922. 

8p.gr. 

80  parts 
60     „ 

20  parts 
40     „ 

0-957—0958 
0-950 

40     „ 

60     „ 

0-937 

20     „ 

80     „ 

0-931 

White  wax. 

White  ceresin. 

Mixture. 

Sp.  gr.  0  973. 

Sp.  gr.  0-918. 

Sp.  gr. 

80  parts 
60    „ 

20  parts 
40     „ 

0-962 
0-957 

40     „ 

60     „ 

0-938 

20     „ 

80     „ 

0-932 
E.  W. 

Examination  of  Chocolate.  By  E.  Herbst  {Arch.  Pharm.  [3], 
20,  452 — 454). — Tiie  adulteration  of  chocolate  with  suet  can  be 
readily  detected  by  extraction  with  ether.  Cocoa  fat  melts  at  27 — 31°, 
whilst  suet  melts  at  34 — 37°;  moreover,  pure  cocoa  fat  dissolves 
easily  and  clearly  in  two  parts  of  ether  ;  the  presence  of  suet  renders 
the  solution  turbid.  The  presence  of  sesame  oil,  added  in  small  quan- 
tities (4  per  cent.)  to  produce  a  smooth  shining  fracture,  is  not  readily 
detected.  Sugar  must  be  estimated  in  the  residue  after  removal  of 
oil.  Ash  should  not  exceed  2  per  cent.  Microscopical  search  must 
be  made  for  flour,  sago,  chicory,  &c.  Crude  cocoa  contains  in  the 
average  50  per  cent,  fat ;  therefore,  if  the  chocolate  is  normal  and 
pure,  the  fat  must  equal  half  the  weight  of  the  chocolate  less  that  of 
the  sugar,  after  the  removal  of  sugar  by  50  per  cent,  alcohol  as  above 
referred  to.  E.  W.  P. 


ProUius'  Method  for  the  Estimation   of  Alkaloids  in  Cin- 
chona Bark.       By  J.  Biel   (Arch.  Fharm.  [3],   20,  350—356).— 
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Prollius'  method,  extraction  witli  ether  and  ammonia,  or  alcohol  and 
chloroform,  do  not  give  exact  results ;  comparative  experiments,  em- 
ploying as  a  check  analysis,  one  made  according  to  Kissel's  and 
Mons'  process,  showed  very  great  errors,  which  amount  in  some  cases 
to  as  much  as  30  per  cent,  of  the  total  alkaloids.  Investigation 
showed  that  the  maceration  of  the  bark  should  be  continued  for  four 
hours,  and  no  longer.  No  account  is  taken  of  the  alkaloids  dissolved 
in  the  filtrate  and  wash-waters,  and  this  constitutes  a  considerable 
error,  to  avoid  which  100  grams  of  the  ethereal  solution  are  to  be 
evaporated,  the  residue  dissolved  in  acid  and  hot  water,  cooled,  fil- 
tered from  resin,  and  the  alkaloids  are  then  to  be  precipitated  by  dried 
sodium  carbonate  from  the  filtrate  The  mixture  is  then  evaporated 
to  20  c.c,  the  precipitate  collected  in  a  tared  filter,  and  weighed.  All 
the  wash-waters  are  to  be  extracted  by  chloroform,  and  the  chloroform 
evaporated.  This  modification  obtains  nearly  the  whole  of  the  total 
alkaloids,  as  stated  by  Kissel  (this  vol.,  897).  E.  W.  P. 

Examination  of  the  Root  of  Berberis  Aquifolium,  v.  Alpens, 
"  Oregon  Grape  Root."  By  H.  B.  Parsons  (PJiarm.  J.  Trans.  [3], 
13,  46 — 48). — In  the  roots  of  the  barberry  are  found,  beside  other  sub- 
stances, two  alkaloids,  berberine  and  oxy^canthine,  to  whose  presence 
the  efficacy  of  these  roots  in  cases  of  fever  may  be  ascribed.  Berbe- 
rine forms  brown-coloured  salts  with  sulphuric,  hydrochloric,  nitric 
acids,  &c.,  whilst  the  other  alkaloid  is  decomposed  by  nitric  acid, 
forming  a  resin.  A  list  of  reactions  with  various  reagents  and  solvents 
is  given.  The  roots  of  Berberis  may  easily  be  distinguished  from  those 
of  Hydrastis  cemadensis  by  the  presence  of  hydrastine,  which  is  present, 
together  with  berberine,  in  the  Hijdraslis,  but  is  absent  in  the  bar- 
berry.    The  following  is  an  approximate  analysis  of  the  Berberis : — 

Moisture, 6*08 

Ash,  soluble  in  water 1^63 

„    insoluble  in  water 2'08 

371 

Fibre 23-33 

Albuminoids  insoluble  in  water  and  alcohol    ....      3"15 

„  soluble  in  alcohol,  insoluble  in  water     1-68 

4-83 

Berberine  (aoHnOO 235 

Oxyacanthine  (C16H33NOB)  ?  (C32H46N20„)  ?. 2-82 

Black  substance  with  oxyacanthine 0-28 

Resin,  insoluble  in  ether,  soluble  in  alcohol 1*91 

Sugar  (traces),  acids  {?)  colours 4'55 

Ether  extract  (wax) 1*36 

Gum  and  yellow  colouring  matter 5'o6 

Starch  isomerides  by  titration 18"05 

Extracted  by  acids  and  alkalis 25'22 

100-000 
E.  W.  P. 
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Forensic  Chemical  Determination  of  Gelsemine  in  Animal 
Liquids  and  Tissues.  By  E.  Scuwaez  (Pharm.  J.  Trans.  [.3],  13, 
148 — 150). — The  author  in  this  paper  does  not  seem  to  recognise  any 
dilierence  between  sesculin  aud  gelsemic  acid,  as  is  shown  to  exist 
by  Wormley,  and  he  gives  a  detailed  account  of  the  different  re- 
actions with  reagents  when  various  alkaloids  are  employed,  whereby 
gelsemine  may  be  detected.  The  final  colour  produced  by  strychnine, 
sulphuric  acid,  and  an  oxidising  agent,  is  brick-red,  while  with  gelsemine 
the  colour  is  green  ;  sulphuric  acid  containing  iron  shows  no  reaction 
with  gelsemine  or  strychnine,  but  a  blue-violet  with  quebrachine  ; 
Froehde's  reagent,  with  gelsemine,  brown  changing  to  green;  strychnine, 
no  change  ;  geissospermine  and  quebrachine,  blue  ;  sugar  and  sulphuric 
acid,  with  gelsemine,  cherry-red;  fats,  biliary  acids,  aconitine,  codeine, 
and  delphinidine,  the  same;  strychnine,  no  colour;  quebrachine,  deep 
cherry-red;  iodic  acid  in  sulphuric  acid,  gelsemine,  strychnine,  rose- 
coloured  ;  brucine  and  aspidospermine,  brick-red ;  quebrachine,  dark- 
violet.  Several  other  tests  are  given,  ^sculin  (gelsemine  ?)  may 
be  found  in  all  organs ;  and  gelsemine  in  the  stomach,  intestines, 
blood,  and  liver.  Both  pass  rapidly  from  the  stomach  into  the  blood, 
and  thence  into  the  urine.  Gelsemine  is  distinguished  from  quebra- 
chine by  not  being  extracted  by  chloroform  from  acid  solutions  ;  the 
reaction  with  Froehde's  reagent  by  sulphuric  acid  containing  iron,  and 
by  the  absence  of  SDSculin  (':')  from  quebracho  bark.  E.  W.  P. 

Estimation  6f  Urea  by  Sodium  Hypobromite.  By  C.  Arnold 
{Arch.  I'harin.  [o],  20,  35G — 3(31). — As  the  methods  for  the  estima- 
tion of  urea  are  all  erroneous,  in  that  the  absolute  quantity  of  urea  is 
not  determined,  the  results  as  obtained  by  Hiif  ner  and  Simpson's  appa- 
ratus were  compared,  and  it  was  found  that  the  decomposition  of  urea 
is  greatly  facilitated  by  an  excess  of  alkali  in  the  solution  :  an  excess 
of  bromine  above  45  c.c.  per  litre  ceases  to  raise  the  results  when  the 
bromine  solution  contains  a  definite  amount  of  alkali ;  an  excess  of 
alkali  is  more  advantageous  than  an  excess  of  bromine;  Hiifner's 
apparatus  yields  as  good  I'esults  as  Simpson's  only  when  the  solution 
contains  1  per  cent.  urea.  In  cases  where  pure  urea  is  to  be  estimated, 
the  Bunsen-Salkowski  process  is  the  best.  Compared  with  a  direct 
estimation  of  urea  by  soda-lime,  Hiifner's  method  yields  results  9  per 
cent,  too  low.  Compai-isons  of  nitrogen  in  urine  estimated  by  soda- 
lime,  Liebig-Pfliiger  and  Hiifner-Knop's  method,  the  soda-lime  results 
being  the  standard,  show  that  Liebig's  process  gives  a  result  more 
than  0'5  per  cent,  too  low,  and  Hiifner's  nearly  7  per  cent,  below  the 
true  quantity.  It  is  therefore  evident  that  Hiifner's  method  is  not 
adapted  for  exact  scientific  work,  E.  W.  P. 

Researches  on  the  Behaviour  of  Ferric  Chloride  to  Albumin. 

By  G.  BuCHNEK  (Ann.  Fharm.  [3],  20,  417 — 425). — Iron  albuminate 
is  by  no  means  of  constant  composition  ;  all  its  constituents  vary  in 
quantity  according  to  the  treatment  of  the  original  substance ;  boiling 
with  water,  heat,  &c.,  all  affect  it.  At  times  the  iron  is  in  excess,  and 
appears  to  be  present  as  hydrated  ferric  oxide  ;  the  chlorine  may  also 
be  in  excess,  perhaps  as  free  hydi'ochloric  acid  or  combined  with  albu- 
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min,  the  iron  being  then  combined  as  hydroxide,  also  with  the  albumin  ; 
the  albumin,  therefore,  appears  to  play  the  part  of  an  acid  and  also  of 
a  base.  Some  of  the  elements  lose  their  identity  when  in  this  condi- 
tion of  combination.  If  albumin  is  digested  with  powdered  iron,  a 
brt>wnish  liquid  is  formed  possessing  all  the  properties  of  dialysed 
iron  albuminate  ;  a  similar  result  is  obtained  if  ferric  hydrate  is 
employed,  but  the  percentage  of  combined  iron  is  different. 

E.  W.  P. 


Technical   Chemistry. 


Wilde's  Chloride  of  Silver  Gelatin-plates  for  Diapositives. 

(Chem.  Centr.,  1882,  350.) — It  has  for  some  time  been  recommended 
to  produce  diapositives  by  pi'eparing  direct  copies  on  chloride  of  silver 
gelatin-plates.  Emulsions  are  maile  with  an  excess  of  silver,  that 
patented  by  Haakman  being  one  of  the  best.  It  consists  of  b  grams 
gelatin,  1"5  silver  nitrate,  0'5  calcium  chloride,  0*5 — 1"0  citric  acid,  and 
100  CO.  water.  The  difficulty  is  the  want  of  durability  of  the  plates, 
which,  owing  to  an  excess  of  silver,  change  very  quickly.  Wilde  has 
overcome  this  objection,  and  the  plates  may  now  be  kept  in  a  dark  place 
for  over  a  year.  The  sensitiveness  to  light  is  relatively  large,  1  -|  to 
2.^  hours'  exposure  under  a  negative  being  sufficient.  It  is  necessary 
to  over-expose  the  pictures,  as  they  reduce  on  fixing.  It  is  a  charac- 
teristic fact,  that,  on  fixing,  these  plates  assume  a  purple  tinge  without 
the  use  of  a  gold  bath.  D.  B. 

Pure  Carbons  for  the  Electric  Light.  By  Jacquelain  (Gompt. 
rend.,  94,  873 — 876).  — The  paper  describes  the  processes  of  purifying 
gas-retort  carbon  by  treatment  with  chlorine-gas,  with  fused  caustic 
soda,  or  with  hydrofluoric  acid.  The  author  finds  that  a  certain 
natural  gi-aphitoid  carbon  from  Siberia  acquires  by  purification  a 
luminous  power  double  that  which  it  possesses  in  its  natural  state, 
and  one-sixth  greater  than  that  of  pure  artificial  carbons.         R.  R. 

Hygienic  Significance  of  Drinking  Water.  By  M.  Barth 
(Bied.  Centr.,  1882,  361). — Water  used  for  drinking  may  serve  as  a 
means  of  conveying  germs  of  infection.  These  germs  accompany  the 
liquid  from  cesspools,  &c.,  which  liquid  nourishes  their  growth. 
Putting  aside  the  possibility  of  the  conveyance  of  infection,  the  con- 
sumption of  such  water  must  be  considered  as  dangerous  to  health, 
being  a  centre  of  decomposition,  or  else  containing  those  constituents 
which  will  make  it  such.  Contaminated  water  must  contain  nitro- 
genous matter,  or  else  non-nitrogenous  organic  matter,  together  with 
nitrogen  in  inorganic  combination.  Water  which  contains  no  oxi- 
disable  nitrogenous  matter,  but  is  rich  in  nitrates,  must  not  be  pro- 
nounced as  healthy,  and  must  be  regularly  examined.  Chemical 
examination  of  water  should  also  be  supplemented  by  microscopical 
examination.  E.  W.  P. 
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Disinfection  by  the  Aid  of  Hot  Air.  By  R.  Koch  and  G. 
WoLFFHUGKL  (Chem.  Centr.,  1882,  'SH'S). — The  following  are  the  con- 
clusions arrived  at: — 1.  Poreless  bacteria  cannot  exist  in  hot  air 
having  a  temperature  of  100°  and  after  1^  hours'  exposure.  2.  To 
kill  spores  of  fungi  an  exposure  of  1^-  hours  at  a  temperature  of 
110 — 115°  is  required.  3.  Spores  of  bacilli  are  destroyed  on  exposure 
to  140"  for  three  times  this  period.  4.  In  the  case  of  hot  air,  the 
temperature  penetrates  into  the  objects  to  be  disinfected  very  slowly  : 
goods  of  small  dimensions,  e.<j.,  small  bundles  of  clothes,  pillows,  &c., 
are  not  disinfected  after  heating  for  3 — 4  Lours  to  140°.  5.  Expo- 
sure to  a  temperature  of  140°  for  three  hours  is  more  or  less  injurious 
to  most  articles.  D.  B. 

Difference  in  the  Action  of  Solution  of  Carbolic  Acid  in  Oil 
and  in  Water.  By  G.  Wolffhugel  and  G.  v.  Kxgrre  (Chem. 
Centr.,  1882,  367). — In  his  treatise  on  antiseptics,  Koch  observes  that 
solutions  of  carbolic  acid  in  oil  are  inferior  to  aqueous  solutions  in 
their  disinfecting  action.  The  authors  have  made  it  their  object  to 
ascertain  the  cause  of  this  peculiarity.  The  action  of  a  disinfectant 
cannot  be  regarded  as  perfect  unless  it  enters  into  all  parts  of  the 
objects  to  be  preserved  and  penetrates  into  the  micro-organisms 
adhering  to  and  living  in  the  same.  As  water  has  a  greater  power  of 
increasing  capillarity  than  oil,  it  penetrates  with  greater  ease ;  oil  in 
penetrating  into  substances  containing  water  has  to  contend  with 
obstacles.  It  is,  however,  possible  that  by  bringing  aqueous  and  oily 
solutions  together,  an  interchange  between  the  dissolved  constituents 
takes  place,  inasmuch  as  they  are  soluble  in  both  liquids.  On  investi- 
gation, it  was  found  that  the  •carbolic  acid  from  carbolic  oil  is  not  given 
up  to  water  as  freely  as  that  from  carbolic  water  to  oil,  a  circumstance 
which  is  explained  by  the  greater  solubility  of  carbolic  acid  in  oil.  To 
what  extent  this  peculiarity  ot  the  oil  and  its  inferiority  in  penetrating 
into  porous  solids  and  mixing  with  liquids  is  attributable  as  the  cause 
of  the  inactivity  of  carbolic  acid  in  oily  solutions  cannot  be  estimated, 
as  it  has  not  been  determined  how  oil  and  water  behave  as  regards 
giving  up  carbolic  acid  to  micro-oi-ganisms.  Oil  should  not  be  used 
as  a  solvent  for  carbolic  acid  in  cases  where  it  is  desirable  that  the 
fungi  adhering  to  or  living  within  watery,  solid,  and  liquid  bodies, 
should  be  destroyed  within  24  hours  after  treatment.  D.  B. 

Portland  Cements.  By  H.  le  Chatelier  {Compt.  rend.,  94, 
867 — 869).  — The  principal  constituent  of  Portland  cement,  and  the 
most  active  agent  in  its  sotting  is  the  calcic  silicate,  SiO.,2CaO.  This 
by  contact  with  water  produces,  among  other  compounds,  a  substance 
crystallising  in  hexagonal  plates,  and  playing  the  chief  part  in  the 
hardening  of  the  cement ;  but  the  author  Las  not  yet  been  able  to 
determine  its  composition.  Calcic  aluminates  and  ferrates  are  also 
frequently  present  in  Portland  cements.  R.  R. 

Malleable  Cast  Iron.  {Chem-.  Centr.,  1882,  366.)— The  manufac- 
ture of  malleable  cast  iron  depends  on  two  operations  :  (1)  pouring 
the  cast  iron  into  the  moulds  and  (2)  removing  part  of  the  carbon 


1144  ABSTRACTS  OF  CHEMICAL  PAPERS. 

contained  iu  tlie  castings.  This  is  conducted  in  so-called  tempering 
furnaces,  wherein  the  castings  are  brought  into  contact  with  sub- 
stances containing  oxygen  and  heated  to  redness.  The  result  is  the 
formation  of  a  very  tough  material  poor  in  carbon.  The  castings 
contained  in  cast-iron  vessels  are  placed  on  a  layer  of  oxidising  sub- 
stances, and  the  intervening  spaces  filled  up  with  the  latter.  Oxide 
of  zinc,  hammer  scale,  brown  and  red  iron  ore  are  used  for  this  pur- 
pose, mostly  the  latter.  The  operation  lasts  24  to  96  hours,  and 
depends  on  the  dimensions  of  the  iron  to  be  tempered  and  the  degree 
of  tempering ;  with  regard  to  the  latter,  the  limits  are  within  a  wide 
range,  as  with  a  correct  formula  of  mixing  it  is  possible  to  absorb  the 
whole  of  the  carbon.  It  is  best  to  use  iron  free  from  manganese  and 
containing  amorphous  carbon,  i.e.,  white  pig  iron.  The  tempered  iron 
forms  an  excellent  material,  and  compares  favourably  with  malleable 
iron  with  regard  to  firmness.  It  can  be  worked  and  polished  with 
file  and  chisel,  or  forged  and  welded  at  a  moderate  red  heat. 

D.  B. 

Preparatory  Treatment  of  Manganese  Ores  for  the  Produc- 
tion of  Ferromanganese  and  Crude  Manganese  in  the  Blast- 
Furnace.  By  A.  Lederer  (Ghem.  Centr.,  1882,  351). — In  the 
preparation  of  ferromanganese  and  crude  manganese,  manganese  ores 
are  used,  in  which  the  manganese  is  present  as  manganese  dioxide, 
Mn02,  or  its  hydrate,.  MnH203.  In  the  upper  part  of  the  blast- fui'n ace, 
by  the  action  of  ascending  currents  of  gas  containing  carbonic  oxide, 
these  ores  liberate  a  portion  of  their  oxygen,  being  converted  into 
manganic  oxide,  Mn203,  or  manganoso-manganic  oxide,  MnaOi,  whilst 
a  corresponding  quantity  of  carbonic  oxide  is  transformed  into  car- 
bonic anhydride.  This  operation  is  accompanied  by  a  considerable 
rise  in  temperature,  so  that  a  strong  upper  fire  is  formed  in  the 
blast-furnace^  through  which  the  sides  and  interior  of  the  furnace 
are  rapidly  destroyed,  whilst  the  hot  stream  of  gas  being  largely 
contaminated  with  carbonic  anhydride  cannot  be  utilised.  This  diffi- 
culty may  be  overcome  by  reducing  the  ores  to  lower  oxides,  Mn203 
or  Mn304,  using  a  process  which  consists  in  subjecting  the  ores  in 
closed  vessels  to  the  action  of  a  superheated  current  of  air,  or  by 
allowing  a  current  of  air  containing  carbonic  oxide  to  act  on  them 
at  a  temperature  of  about  300°.  The  first  process  has  the  advantage 
that  the  liberated  oxygen  mixes  with  the  hot  blast,  and  therefore 
increases  the  temperature  in  the  lower  part  of  the  furnace,  the 
result  being  a  more  economical  consumption  of  heat ;  but  the  pro- 
cess requires  large  apparatus,  a  long  time  of  action,  and  a,  tempera- 
ture not  less  than  700°.  The  second  process  can  be  effected  by 
the  aid  of  a  simple  form  of  apparatus.  A  furnace  (shaft  or  crucible 
furnace)  is  required,  in  which  the  ores  are  brought  in  contact  with 
the  reducing  gases.  The  most  suitable  furnace  is  a  crucible  furnace 
with  inclined  bed,  the  gases  entering  at  the  lowest  part,  whilst  the 
ore  is  moved  in  a  direction  opposite  to  the  current  of  gas.  As  reduc- 
ing agent,  generator  gases  or  flue  gases  from  the  blast-furnace  may 
be  used. 

D.  B 
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Effects  of  Compression  on  Steel.  By  Lan  (Compt.  rend.,  94, 
052 — 954). — Steel,  by  compression  as  in  Whitworth's  process,  becomes 
richer  in  combined,  and  poorer  in  uncombined  carbon,  the  total  quan- 
tity remaining  of  course  the  same.  As  regards  hardening,  temper,  and 
combined  carbon,  the  effects  of  compression  on  cast  iron  and  steel  are 
the  same  as  those  of  sadden  cooling  in  casting.  R.  R. 

Plating  of  Tin,  Brass,  White  Metal,  or  Copper  Utensils  with 
Platinum.  (Chem.  Cenfr.,  1882,  384.) — The  clean  metallic  surface  is 
planiflied  and  rubbed  with  a  solution  of  1  part  platinum  chloride,  dis- 
solved in  15  parts  alcohol  and  50  parts  ether,  and  when  dry  polished 
in  a  warm  place  with  a  dry  cotton  or  woollen  cloth.  Bad  places  in 
platinum  platings  may  be  made  good  in  a  similar  manner.  The  coat- 
ing resembles  steel  in  appearance,  and  imparts  to  bronze,  brass,  or 
copper  utensils  a  fine  platinum  surface.  D.  B. 

Cleaning  of  Dull  Gold.  (Chem.  Cenir.,1882, 367.)— Take  80  grams 
calcium  hypochlorite,  80  .sodium  bicarbonate,  and  20  sodium  chloride, 
and  treat  the  mixture  with  .3  litres  of  distilled  water.  The  whole  is 
then  poured  into  well  corked  bottles  and  kept  for  use.  To  cleanse  the 
goods  they  are  put  in  a  basin  and  the  mixture  poured  on  to  them 
until  they  are  covered  by  it.  After  some  time  they  are  taken  out, 
washed,  rinsed  in  alcohol,  and  dried  in  sawdust.  The  articles  have 
then  the  same  appearance  as  if  new.  D.  B. 

Valuation  of  Crude  Spirit.  By  M.  Maerker  (Bied.  Centr.,  1882, 
415). — Fusel  oil  is  always  obtained  during  the  distillation  of  ethyl  alco- 
hol, but  the  extent  to  which  it  occurs  is  dependent  on  the  crude 
material  employed,  on  the  treatment  of  that  material,  and  on  the 
yeast.  E.  W.  P. 

Clarification  of  Must  in  the  Manufacture  of  Champagne. 

By  F.  Jean  {Compt.  rend.,  94,  800— 8u2). — The  author  determines 
the  quantity  of  tannin  rendered  insoluble  by  the  albuminoid  matters 
in  the  must,  and  also  the  quantity  required  to  precipitate  the  whole  of 
the  gelatin  introduced  by  the  usual  addition  of  isinglass.  The  former 
determination  he  effects  by  neutralising  10  c.c.  of  tlie  must  with  dilute 
solution  of  sodium  carbonate,  adding  some  bicarbonate,  and  ascertaining 
the  volume  of  iodine  solution  absorbed  by  the  CBnogallic  acid  and  ex- 
tractive matters.  He  then  similarly  ascertains  the  volume  of  iodine 
absorbed  after  the  addition  of  a  certain  proportion  of  pure  tannin  to 
the  must,  and  this  gives  the  quantity  of  tannin  rendered  insoluble  by 
the  albuminoid  matters  in  the  must.  On  the  other  hand  he  finds  that 
100  parts  of  isinglass  render  insoluble  82'8  parts  of  tannin.  The 
quantities  of  isinglass  and  of  tannin  required  for  the  clarification  of 
the  must  may  then  be  determined.  R.  R. 

Analysis  of  Wine  from  Jacquez  Grapes.     By  J.  Boussingault 
(Bied.  Centr.,  1882,  430).— Alcohol  97  per  cent.,  total  acids  0-597, 
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tartar  0"054,  su^ar  traces,  tannin   0"15,  dry  matter  3"98,  g:lycerol  0"8, 
succinic  acid  0*2,  ash  0'3,  alkalis  in  ash  0'162,  sp.  gr.  0"989. 

E.  W.  P. 

Analysis  of  various  Munich  Yeasts.  By  Reischauer  {Bied. 
Centr.,  1882,  432). 

Preservation  of  Yeast.  (Bied.  Centr.,  1882,  432.) — Good  yeast 
should  be  twice  well  washed  with  ice-cold  hard  and  spring  water, 
then  dried  and  well  pressed.  This  mass  is  then  to  be  well  mixed  with 
malt-meal  dust,  and  preserved  in  closed  jars  in  ice  cellars. 

E.  W.  P. 

Preparation  of  Dextrose  from  Starch.  By  E.  Delarne  (Bied. 
Centr.,  1882,  413). — Instead  of  emploYing  sulphuric  acid,  which 
imparts  an  unpleasant  flavour  to  the  dextrose,  the  starch  is  to  be 
heated  with  -jwo  o^  ^^^  weight  of  oxalic  acid  for  45  minutes  at  140°. 

E.  W.  P. 

Method  of  obtaining  Sugar  from  Molasses.  By  R.  Wachtel 
(Bied.  Centr.,  1882,  430). — Digest  together  100  grams  molasses 
(51'6  per  cent,  polar.),  66  grams  pure  quicklime,  200  c.c.  spirit,  45°  Zr. 
The  precipitated  calcium  saccharate  is  to  be  decomposed  by  carbonic 
anhydride,  and  magnesium  carbonate  is  to  be  added.  On  adding 
lime  and  spirit  to  the  filtrate,  very  pure  calcium  saccharate  separates. 

E.  W.  P. 

Variation  in  the  CoeflBcient  of  Purity  of  Juices  and  Syrups, 
a  Consequence  of  Sp,  Gr.  By  H.  Pellet  and  C.  BRiJNmGS  (Bied. 
Centr.,  1882,  416). — Estimation  of  the  purity  of  a  syrup  is  affected 
by  the  sp.  gr. ;  for  a  diluted  juice  shows  a  different  percentage  of 
sugar  from  the  same  when  undiluted.  To  obtain  correct  results 
in  the  comparison  of  various  juices,  they  should  all  be  diluted  to  the 
same  extent.  E.  W.  P. 

Production  of  Benzoic  Acid  and  Bitter  Almond  Oil  from 
Toluene.  By  A.  T.  Job  (Pliarm.  J.  Trans.  [3],  13,  61).— This  pro- 
cess, which  has  been  patented  by  E.  Jacobsen,  is  dependent  on  the 
formation  of  di-  and  tri-chloromethyl-benzene  from  chlorine  and 
toluene  at  a  high  temperature.  The  action  of  water  or  potash  on  the 
first  compound  produces  benzaldeh  jde ;  whilst  from  the  second 
benzoic  acid  is  formed.  Jacobsen  staies  that  the  action  of  glacial 
acetic  acid  on  dichloromethylbenzene  in  presence  of  zinc  chloride, 
yields  benzaldehyde,  acetic  chloride,  and  hydrochloric  acid ;  he  also 
states  that  zinc  oxide  may  replace  the  chloride.  The  author  when 
repeating  the  experiment  found  that  a  red  liquid  was  formed  pos- 
sessing a  powerful  odour,  different  from  that  of  benzaldehyde ; 
crystals  were  deposited  of  the  composition  CHPh  (5^0)2-  The  reac- 
tion is  supposed  to  occur  as  follows  : — (1.)  Zn(AcO)2  -I-  CHPhCl2  = 
CHPh(AcO)2  +  ZnCl2.     When  zinc  chloride  is  present,  we  have  the 
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acetic  cUoride  produced  in  the  primary  reaction,  decomposing  tlie 
acetic  acid. 

(2.)  X5C1  +  XcOH  =  ifcjO  +  HCl, 
then  (3.)  X5,0  +  CeHj.COH  =  CeHj.CHCl^O),, 

and  finally  (4.)  CeHs.CHCX^O)^  +  H,0  =  CsHjCOH  +  2lcH0. 

Therefore,  to  prevent  the  formation  of  the  crystals  referred  to,  it  is 
advisable  to  add  from  time  to  time  a  little  water.  The  reaction  which 
results  in  the  formation  of  benzoic  acid  is — 

(1.)  Ph.CCl3  +  MeCOOH  =  Ph.COCl  +  MeCOCl  +  CI; 
then  (2.)  Ph.COCl  +  MeCOOH  =  Ph.COOH  +  MeCOCl. 

The  difficulty  of  the  process  consists  in  obtaining  a  sufficient  amount 
of  trichloromethylbenzene  free  from  the  dichloro-compound. 

E.  W.  P. 

Preparation  of  Solid  Fatty  Acids.  By  A.  MUllee-Jacobs 
(Chem.  Centr.,  1882,  384)). — Oleic  and  erucie  acids,  or  their  natural 
glycerides,  such  as  cotton-seed  oil,  rape-seed  oil,  olive  oil,  sunflower 
oil,  and  train  oil,  are  cooled  to  a  temperature  of  -|-6°  and  treated  with 
30 — 40  per  cent,  of  cooled  sulphuric  acid  of  sp.  gr.  1'823 — 1"826.  The 
temperature  of  the  mixtui-e  increases  during  this  operation,  and  when 
it  has  reached  35°  twice  the  volume  of  water  is  added,  and  the  whole 
kept  at  rest  for  24  hours.  A  sulphonic  acid  is  thus  obtained  which  is 
decanted  from  the  solution  containing  sulphuric  acid  and  glycerol  and 
boiled  with  water.  The  acid  splits  up  into  sulphuric  acid  and  a  mix- 
ture of  a  fatty  acid  and  hydroxyoleic  acid  soluble  in  alcohol :  the 
solid  fatty  acid  crystallises  out  on  cooling,  and  after  being  separated  by 
filtratiou  and  pressure,  is  puritied  with  alcohol,  light  petroleum,  &c., 
or  by  distillation.  It  melts  at  70*6°,  resembles  stearic  acid,  and  is  a 
very  useful  mordant,  taking  the  place  of  the  usual  oil  mordant  for 
Turke3'-red  dyeing,  when  converted  into  an  alkali  salt.  It  is  used  for 
candle  making.  The  liquid  portion  of  the  mixture  is  hydroxyoleic  acid, 
which  may  be  used  for  soap  making.  D.  B. 

Change  of  Milk- Casein.  By  E.  Meissl  (Ber.  15,  1259—1264).— 
It  has  been  shown  in  the  author's  laboratory  that  cow's  milk  under 
suitable  conditions  can,  by  warming,  be  kept  for  a  year  in  closed  flasks, 
and  that  such  milk  does  not  differ  in  colour,  taste,  reaction,  and 
chemical  analysis  from  freshly  drawn  milk.  However,  after  some 
time  a  change  sets  in :  for  the  fat,  which  separates  out  on  the  surface 
of  the  flask,  has  a  tallow-like,  rancid  taste,  and  finally,  the  whole 
appearance  of  the  milk  is  altered  without  coagulation.  The  fat 
thus  separated  on  the  surface  as  a  kind  of  solid  cream  under  which 
is  a  pale  golden  serum,  whilst  at  the  bottom  a  slight  pulverulent 
precipitate  separates  out.  The  above-mentioned  fat  resembles  ordi- 
nary butter  iat  which  has  become  rancid,  but  its  melting  point  is 
unaltered ;  the  pulverulent  precipitate  has  all  the  properties  of  fx-eshly 
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precipitated  casein.  A  more  minute  analysis  of  this  preserved  milk 
revealed  the  presence  of  the  following  constituents : — 

(i.)  Rancid  fat ;  (ii)  milk  sugar,  4 — 5  per  cent. ;  (iii)  a  substance 
resembling  casein,  5  per  cent. ;  (iv)  a  substance  intermediate  between 
albumin  and  peptone,  6 — 8  per  cent. ;  (v)  a  substance  having  the  pro- 
perties of  peptone ;  (vi)  leucine,  tyrosine,  ammonia  in  very  small 
quantities ;  (vii)  aspartic  and  glutamic  acids,  traces.  Notwithstand- 
ing a  careful  microscopic  examination,  no  organised  ferment  could  be 
discovered,  so  that  the  change  cannot  be  considered  to  be  due  to  the 
action  of  ferments,  but  rather  to  a  long-continued  interaction  of  the 
separate  milk  constituents.  Fresh  milk,  after  heating  for  two  to  three 
weeks  at  a  temperature  of  60°,  behaves  like  this  preserved  milk ;  it 
becomes  bitter  to  the  taste,  and  loses  the  property  of  coagulating  with 
acids.  The  author  examined  old  milk  cheeses,  and  found  the  same 
substances  as  in  the  milk,  but  in  different  proportions.  It  appears 
then,  that  by  this  long  interaction  the  casein  is  converted  for  the  greater 
part  into  peptone,  and  only  traces  of  a  crystalline  decomposition- 
product  ;  but,  by  putrefaction,  less  peptone  and  more  of  the  crystalline 
substance  are  formed,  the  latter  reaction  being  more  energetic  than 
the  former.  V.  H.  V. 

Preservation  of  Milk.  By  0.  Loew  (Ber.,  15,  1482—1488).— 
This  paper  contains  strictures  on  recent  observations  of  Meissl  (pre- 
ceding abstract)  on  changes  undergone  by  milk  on  keeping.  These  he 
referred  to  the  long-contmued  interaction  of  the  constituents,  neither 
decay  nor  fermentation  being  observable.  The  author  rejects  this 
explanation  because,  when  previously  heated  at  120°  for  some  time, 
milk  remains  permanently  unchanged.  At  the  same  time,  he  takes 
occasion  to  detail  the  following  observations  on  a  specimen  of  milk. 
This  had  been  heated  in  the  summer  of  1872  for  40  minutes  at  101°, 
and  set  aside  until  the  autumn  of  1880. 

An  examination  disclosed  the  following  facts  : — The  liquid  (400  c.c.) 
was  of  a  brownish  colour  ;  slightly  acid  ;  covered  with  a  layer  of  fat ; 
and  containing  a  sediment  (1'41  grams).  The  milk-sugar  was  found 
completely  converted  into  lactose  and  glucose.  The  casein  and  albu- 
min were  entirely  peptonised  ;  the  peptones,  moreover,  having  under- 
gone pai'tial  decomposition  with  formation  of  leucine  and  tyrosine, 
which  were  isolated.  The  sediment  mentioned  above,  which  occurred 
in  hard  fibrous  masses,  was  boiled  with  potash  ;  on  neutralising  the 
solution,  tyrosine  separated  in  characteristic  needles,  the  yield  being 
90  per  cent,  of  the  original  substance,  which  the  author  therefore 
regards  as  an  anhydride  of  tyrosine.  C.  P.  C. 

Comparison  of  the  Holstein  and  Swarts'  Creaming  Process. 

By  Friedlander  and  Schmoger  (Bled.  Gentr.,  1882,  398— 400).— The 
yield  of  cream,  as  obtained  by  the  two  processes  in  experiments  ex- 
tending over  two  years  is,  on  the  average,  the  same,  although  at  any 
one  period  there  will  be  a  difference  between  the  two.  As  regards  the 
yield  of  butter,  at  one  time  Swarts'  produces  the  highest,  at  another 
the  Holstein ;  Swarts'  being  lowest  in  April  and  May,  and  again 
lowest  in  December  and  February.     Swarts'  process  gives  the  better 
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yield  of  cheese,  6'68  kilos,  skim-milk  producing  1  kilo,  cheese,  as 
against  1  kilo,  cheese  from  7*4  kilo,  milk  by  the  Holstein.  The  per- 
centage- of  fat  removed  is  higher  at  higher  temperatures. 

E.  W.  P. 

Employment  of  Lawrence's  Cooler  in  the  Creaming  of 
Milk.  By  H.  V.  Pkter  (Bied.  Centr.,  1882,  401).— If  the  cream  be 
removed  from  the  milk  after  it  has  only  been  cooled  for  a  Hhort  time,  loss 
will  be  incurred,  as  the  uncooled  milk  yields  a  larger  supply  of  cream. 
If,  however,  the  cooling,  &c.,  is  extended  over  a6  hours,  then  the 
yield  from  cooled  and  uncooled  milk  is  alike.  To  obtain  the  best 
yield,  the  milk  should  not  remain  in  wooden  tubs,  but  in  vessels  of 
tinned  iron.  E.   VV.  P. 

Report  of  the  Experimental  Dairy  at  Kiel  for  1880—1881. 

By  M,  ScHRODT  {Bied.  Centr.,  I«b2,  4U2j. — The  best  yield  of  butter 
from  cows  fed  with  cotton-cake  occurred  in  November,  the  lowest  in 
July,  the  average  yield  being  1  kilo,  butter  from  31"6  kilos,  milk. 
Evening  milk  was  richer  in  fat  than  morning  milk,  as  also  in  total 
dry  matter,  and  the  sp.  gr.  varied  from  10349  to  1'0285. 

E.  W.  P. 

Preparation  of  Essence  of  Rennet.  By  T.  Nessleb  {Bied. 
Centr.,  1882,  410). — The  rennet  cut  up  into  small  pieces  is  boiled  in  a 
flask  with  1"5  litre  soft  water  and  80  grams  sodium  chloride;  after 
being  allowed  to  stand  for  22 — 24  hours,  0"2  litre  alcohol  is  added,  and 
the  liquid  is  allowed  to  stand  for  three  weeks.  To  clear  the  liquid, 
small  pieces  of  tilter-paper  are  introduced  into  the  flask  and  lelt  for 
some  time;  to  this  paper  the  slimy  matter  adheres,  and  is  readily 
removed.     One  litre  of  this  extract  suffices  to  cui-die  4000  litres  milk. 

E.  W.  P. 

Action  of  Rennet  Ferment.  By  A.  Mayer  (Latidw.  Versuds.- 
Stat.,  27,  247 — 255). — This  paper  is  a  summary  of  a  course  of  experi- 
ments ou  the  coagulation  of  milk  by  rennet.  The  influence  of  tem- 
perature is  considerable,  a  temperature  of  37°  is  the  most  favourable  ; 
at  45°  milk  loses  the  property  of  coagulation,  but  it  retains  it  as  low 
as  25°,  the  process  then  occupies  thrice  the  normal  time.  The  quan- 
tity of  rennet  used  is  in  inverse  ratio  to  the  time  occupied  by  the 
process,  and  the  addition  of  water  to  the  milk  has  an  injurious  eflect 
far  out  of  proportion  to  the  quantity  added ;  but  the  same  eft'ect  is  not 
produced  when  the  milk  is  left  to  coagulate  naturally  by  souring. 
The  fat  contents  of  milk  do  not  in  any  way  influence  the  coagulation, 
nor  does  strong  mechanical  agitation  prevent  it,  except  that  in  the 
latter  case  the  cake  of  cheese  formed  is  not  so  homogeneous  as  when 
quietly  deposited.  A  gentle  warmth  during  the  whole  process  is  very 
beneficial.  When  casein  is  removed  from  milk  by  treatment  with 
acetic  acid,  and  the  remaining  fluid  heated  to  7o'^,  the  albumin  left  in 
it  is  precipitated.  Addition  of  common  salt  in  the  proportion  of  about 
0"9  per  cent,  accelerates  coagulation,  but  if  the  quantity  is  much 
exceeded  the   beneficial  eflect  is  counteracted.     Boric  acid  added  in 
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such,  quantity  as  will  neutralise  the  alkaline  reaction  is  not  hurtful  to 
the  process,  but  the  addition  of  alkalis  retards  coagulation.  The 
addition  of  rennet  to  milk  which  has  begun  to  coagulate  from  the 
formation  of  lactic  acid,  hastens  the  process.  The  treatment  of  the 
rennet  extract  during  its  preparation  is  a  matter  of  great  importance. 
Light  is  very  injurious,  and  especially  so  if  there  is  free  access  of  air, 
but  air  without  light  does  not  appear  to  act  prejudicially  ;  dust,  dirt, 
or  even  the  presence  of  bacteria  of  putrefaction  does  not  appear  to  take 
away  its  power  of  coagulation.  A  rise  of  temperature  to  about  66° 
kills  the  ferment,  which  is  also  destroyed  if  the  solution  becomes  alka- 
line, or  if  other  organisms  are  present  which  change  its  acidity  into 
alkalinity.  The  isolation  of  the  rennet  ferment  in  a  state  of  purity 
being  very  desirable,  the  author  experimented  with  various  metallic 
salts,  in  order  to  precipitate  it  from  the  solution ;  the  best  effect  was 
produced  by  zinc  chloride,  followed  by  a  soluble  calcium  phosphate, 
but  on  the  whole  it  was  not  satisfactory.  Further  experiments  were 
made  as  to  the  difference  between  cheese  produced  from  casein  pre- 
cipitated by  acetic  acid  and  that  by  use  of  rennet ;  the  former  it  was 
found  could  be  reconverted  into  a  fluid  possessing  the  properties  of 
milk,  the  latter  could  not  be  so  treated.  The  rennet  coagulum  also 
carries  down  with  it  more  particles  of  fat,  and  the  ash  is  considerably 
greater  than  that  of  casein  coagulum.  The  ferment  seems  to  exhaust 
itself  in  the  process  of  coagulation,  as  the  filtrate  when  added  to  fresh 
milk  is  inoperative.  The  author  at  one  time  thought  it  was  due  to  its 
actual  exhaustion,  but  now  inclines  to  the  opinion  that  it  becomes 
entangled  in  the  coagulum.  J.  F. 

Bark  of  Fraxinus  Americana.  By  J.  M.  Bradfoed  (Pharm. 
J.  Travs.  [3],  13,  128). — A.  mixture  of  alcohol  and  water  (1 :  4)  is  best 
adapted  for  extracting  the  bitter  principle  from  the  bark  of  the  white 
or  American  ash  ;  the  alcoholic  extracts  are  soluble  in  water,  and 
ether  removes  from  the  bark  a  greenish  fat,  which  changes  to  yellow- 
red  when  heated.  H.  M.  Edwards  also  obtained  a  pungent  resin  from 
the  same  bark,  but  no  tannin  is  removed  by  boiling  with  water. 

E.  W.  P. 

Aniline  Black.  (Dingl.  pohjt.  J.,  244,  157 — 164.) — This  paper 
gives  a  full  account  of  the  investigations  carried  on  by  Witz  on  the 
use  of  vanadium  instead  of  copper  in  the  preparation  of  aniline  black. 
It  was  found  that  furniture  cloth  did  not  develop  the  black  used  as  a 
ground  colour,  but  produced  a  dull  grey,  whilst  in  some  places  the 
colour  did  not  appear  at  all.  The  undeveloped  parts  were  treated 
with  a  solution  of  vanadium  and  warmed  gently,  the  result  being  the 
immediate  appearance  of  the  black.  Witz  quotes  the  following  ex- 
periment as  a  proof  of  the  importance  of  the  action  of  vanadium  as  an 
oxidising  agent  for  aniline  black : — Badly  developed  pieces  of  cloth 
were  blocked  with  a  solution  containing  O'Ol  gram  vanadium  in 
1  litre  of  water,  i.e.,  ten  times  the  quantity  contained  in  the  original 
printing  colour.  A  uniform  black  was  produced,  and  the  pieces  could 
be  finished  successfully,  although  they  were  more  than  14  days  old. 
In  another  case  the  black  forming  the  ground  exhibited  a  worse 
appearance.     On  examination  it  was  found  that  the  spotted  parts  con- 


TECHNICAL  CHEMISTRY.  1151 

tained  traces  of  ferric  oxide.  The  cloth  had  been  dyed  with  aniline 
black  in  a  vat  which  had  been  used  previously  for  printing  with  steam 
blue  (prepared  with  ferrocyanide),  and  had  not  been  washed  out  care- 
fully. It  was  treated  with  vanadium,  when  n,  uniform  black  was  pro- 
duced. On  investigation,  Witz  found  that  the  presence  of  potassium 
ferrocyanide  prevents  the  formation  of  vanadium  black.  The  steam 
blue  was  composed  of  insoluble  ferrocyanide  of  tin  and  soluble  fer- 
rocyanide of  potassium.  The  latter  produced  a  light  grey  colour 
which  is  not  altered  by  dyeing,  steaming,  or  chromatising.  It  is, 
however,  a  remarkable  coincidence  that  whereas  this  salt,  under  cer- 
tain conditions,  retards  the  development  of  aniline  black  energeticallv, 
its  acts  in  a  reverse  manner,  and  offers  but  little  resistance  when  its 
proportions  are  increased.  This  change  is  most  marked  in  the  case 
of  chroraatised  aniline  black.  The  study  of  the  action  of  alkaline  fer- 
rocyanides,  as  reserves  for  aniline  black  prepared  with  copper,  in 
comparison  with  black  prepared  with  vanadium,  shows  that  potassium 
ferrocyanide  thickened  with  dextrose  resists  vanadium  black  better  than 
copper  black.  By  replacing  the  copper  sulphide  with  a  corresponding 
quantity  of  copper  sulphocyanide,  the  development  of  the  black  is 
retarded,  although  the  result  approaches  that  obtained  with  vanadium 
black.  Ammonium  thiocyanate  also  retards  the  formation  of  vanadium 
black,  and  it  does  this  in  the  same  way  as  a  weak  alkaline  product. 
With  10 — 20  grams  per  litre,  the  action  is  noticeable,  but  with  80  grams 
per  litre  the  oxidation  is  hindered  very  considerably.  The  action  of 
potassium  ferrocyanide,  as  a  reserve  under  vanadium  black,  was  tried. 
10 — 15  grams  per  litre  give  a  light  grey,  100 — 120  grams  a  white,  whilst 
200  grams  produce  a  greyish-violet  colour,  and  with  a  further  increase 
still  darker  shades  are  obtained. 

In  conclusion,  Witz  gives  an  analysis  of  basic  slags  obtained  from 
blast  furnaces  in  the  Thomas-Gilchrist  process.  On  an  average,  1  per 
cent,  of  vanadium  is  found.  It  is  shown  that  on  treating  the  slag 
with  hydrochloric  acid,  a  solution  of  vanadium  is  obtained,  which  can 
be  nsed  without  removing  the  impurities,  as  the  quantity  of  vanadium 
required  is  so  small  that  the  impurities  cannot  affect  the  results 
obtained.  D.  B. 

Croatian  Bread.  By  G.  Janeck  (Chevi.  Centr.,  1882,  266).— The 
author  had  occasion  to  examine  bread  recommended  for  use  in  cases  of 
famine.  It  was  prepared  by  baking  a  mixture  of  corn,  maize,  and 
beechwood  flour,  the  latter  being  soaked  in  water.  The  bread  was 
kept  for  10  days  and  analysed.  (No.  1.)  The  author  also  gives  an 
analysis  of  new  bread  made  from  maize.     (No.  2.) 
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No.  1.  No.  2. 

Water     35-73  63-63 

Fat 0-41  1-36 

Free  acid  (calc.  as  lactic  acid)   ....  2-84  traces 

Dextrose  and  gum    4-50  4-66 

Sugar 1-58  0-70 

Protein  substances 7-39  6'86 

Cellulose    9-05  3-91 

Other  non-nitrogenous  bodies — 

Soluble  in  HjO 5-76  4-40 

Insoluble    31-50  24-10 

Sodium  chloride 0-41  0-43 

Ash    1-09  0-89 

Sand  and  clay 0-24  006 

D.  B. 

Penetration    of    Heat    into    Meat    during    Cooking.       By 

WoLFFHiJGEii  and  HiJi'PE  (Chem.  Centr.,  1882,  267). — The  authors 
used  Kronecker-Meyer's  maximum  efBuxion-thermometers  for  the 
determination  of  the  maximum  temperatui'es  to  which  meat  is  exposed 
in  the  various  modes  of  preparing  it.  On  boiling  pieces  of  meat 
weighing  3  kilos.,  the  temperature  after  1^  hours  was  92°  and  96°, 
according  as  the  meat  was  placed  directly  inio  boiling  water,  or  heated 
to  boiling  with  cold  water.  A  piece  of  ham  weighing  4-5  kilos,  was 
boiled  for  4  hours,  and  showed  a  temperature  of  88°  in  the  interior. 
A  piece  of  lamb  weighing  3  kilos,  had,  during  roasting,  an  interior  tem- 
perature of  92 — 98°.  In  a  second  series  of  experiments,  the  internal 
temperatures  of  tin  boxes  for  preserving  corned  beef  were  determined. 
The  boxes  were  put  into  boiling  water,  boiling  solutions  of  salt  (101 — - 
104°),  calcium  chloride  (108 — 111°),  and  into  a  steaming  pan  (110 — 
113°).  When  the  temperature  of  the  bath  was  under  106°,  that  of 
the  inner  parts  of  the  contents  of  the  boxes  was  between  87 — 98°, 
depending  on  the  size  of  the  boxes.  Above  106°  the  temperature  in 
the  small  boxes  rose  to  102 — 109°,  whilst  in  the  larger  boxes  it 
remained  stationary  (72 — 98°).  This  explains  the  fact  that  large 
boxes  of  American  meat  often  become  bad  in  places.  D.  B. 

Preservation  of  Vulcanised  Caoutchouc.  By  W.  Hempel 
(Ber.,  15,  914). — In  order  to  preserve  caoutchouc  stoppers  and  tubing, 
they  should  be  kept  in  a  closed  jar,  in  which  a  vessel  containing  petro- 
leum is  placed.  Caoutchouc  stoppers  which  have  become  hard  may 
be  softened  by  exposure  to  the  vapour  of  carbon  bisulphide. 

w.  c.  w. 
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Change  in  Colour-tone  of  Spectral  Colours  and  Pigments  by 
Diminution  in  Intensity  of  the  Light.  By  E.  Albert  (A7in. 
Fhys.  Chem.  [2],  16,  129 — 160). — The  analogy  in  the  changes  of 
spectrum  colours  and  pigments  is  not  complete.  No  conclusion  can 
be  drawn  from  the  alteration  of  a  homogeneous  colour  with  regard  to 
that  of  the  corresponding  pigment,  the  alteration  in  the  latter  being 
the  resultant  of  the  changes  of  the  homogeneous  colours  composing 
the  pigment. 

The  whole  behaviour  of  homogeneous  colours  on  diminution  of 
light  intensity  is  explained  by  the  Young-Helmholtz  theory,  through 
the  following  assumption : — For  a  diminution  in  the  intensity  of 
various  coloured  light  there  is  a  different  reduction  of  the  sensitive- 
ness, in  such  a  way  that  the  latter  diminishes  more  slowly  for  rays  of 
smaller  than  for  rays  of  greater  wave-length,  no  matter  in  what  part 
of  the  spectrum  they  may  be. 

The  author  considers  that  the  known  facts  in  connection  with  this 
subject  are  a  further  confirmation  of  the  Young-Helmholtz  theory 
(compare  Chodin  (Samvilimg  Physiologischer  Ahhaiidlungen von  Preyer, 

1  Reihe,    7  Heft),  Aubert   (Physiologie  der  Netzhauty  125),  Helmholtz 
{Phys.  Optik,  317)  ;  also  Purkinje  and  Dove).  T.  C 

Relation  between  the  Molecular  Refraction  of  Liquid  Com- 
pounds and  their  Chemical  Composition.  By  H.  Schroder 
(Ann.  Phys.  Chem.  [2],  15,  636 — 675). — From  a  careful  comparison 
of  the  experimental  determinations  of  Landoltandof  Briihl,  the  author 
draws  the  following  conclusions  in  regard  to  the  molecular  refraction 
of  liquid  compounds. 

Contrary  to  the  assumption  of  both  Landolt  and  Briihl,  the  difference 
between  the  molecular  refractions  of  compounds  for  equal  differences 
in  chemical  composition  is  not  constant,  but  increases  distinctly, 
although  slightly,  with  the  atomic  weight.  The  influence,  therefore, 
of  elementary  atoms  on  the  molecular  refraction  is  not  constant,  but 
increases  with  the  atomic  weight  of  the  compound,  thus : — 

Molecvdar 

refraction.  Difference. 

Formic  acid,  CH2O2 ]3"61|  j^.qq 

Acetic  acid,  C2H4O2   20*69 1  ,,  q.^ 

Propionic  acid,  C3H6O2 28-01  {  ^  '^^ 

Butyric  acid,  dK^O^ 35-50;  7-49 

The  influence  of  the  components,  and  therefore  of  the  elementary 
atoms  of  a  compound  on  their  molecular  refraction  bears  a  simple 
relation  to  one   another.     Thus  the  groups  CH2,  CO,  OH2,  and  the 

02  of  acid  carboxyl  exert  an  equal  influence  on  the  molecular  refrac- 

VOL.  XLIl.  4   h 


1154  ABSTRACTS  OF  CHEMICAL  PAPERS. 

tion  of  compounds  containing  them.  Hence  it  follows  that  the  atoms 
of  H,  C,  and  0  (when  combined  with  hydrogen  in  hydroxy!)  possess 
the  same  "  refraction-stere,"  whilst  the  diatomic  0  in  CO  has  two 
refraction-steres.  It  is  worthy  of  note  that  the  formulae  which  repre- 
sent the  refraction-constitution  of  saturated  compounds  are  identical 
with  those  which  the  author  had  previously  employed  to  represent  the 
volume  constitution.  In  every  case  of  saturated  compounds  which  has 
been  examined,  the  elementary  atoms  have  exactly  the  same  number  of 
steres  for  their  volume  constitution  as  for  their  molecular  refraction. 
Thestere  in  all  the  groups  varies  between  2"3  and  2'4. 

As  regards  non- saturated  compounds,  a  pair  of  doubly  linked 
carbon-atoms  (as  in  the  allyl  compounds)  has  twice  the  refraction- 
stere  of  a  pair  of  carbon-atoms  in  saturated  compounds. 

The  volume  constitution  and  refraction-constitution  of  non-saturated 
compounds  are  no  longer  the  same.  The  singly  linked  atoms  of  C, 
H,  and  O  carry  one  stere,  both  in  their  volume  constitution  and  in 
their  refraction  constitution,  and  a  doubly  linked  oxygen-atom  bears 
two  sferes  in  both  cases.  But  whilst  the  volume-constitution  of  two 
doubly  linked  carbon-atoms  is  expressed  by  CI,  i.e.,  three  steres,  that 
of  the  refraction  constitution  is  represented  by  C*,  e'.e.,  four  steres. 

In  aromatic  compounds  the  carbon  of  phenyl  (CnHg)  has  twice  as 
great  an  influence  on  the  molecular  refraction  as  in  saturated  com- 
pounds. In  aromatic  compounds,  the  volume  constitution  no  longer 
agrees  with  the  refraction  constitution,  for  in  the  volume-constitution 
tlie  6  carbon-atoms  of  phenyl  possess  eight  steres,  whilst  in  the  refrac- 
tion constitution  they  have  12. 

Briihl  has  drawn  the  conclusion  that  because  the  molecular  refrac- 
tion is  greater  by  two  units  for  each  pair  of  doubly  linked  carbon- 
.itoms  than  the  sum  of  the  influence  of  the  elementary  atoms  according 
to  the  ordinary  calculation,  and,  moreover,  because  the  molecular  refrac- 
tion of  aromatic  compounds  is  greater  by  6  units  than  calculation  would 
lead  us  to  expect,  therefore  there  are  three  pairs  of  doubly  linked 
carbon-atoms  in  benzene.  The  author  thinks  that  this  conclusion  as 
regards  the  constitution  of  benzene  is  incorrect,  even  when  considered 
from  Briihl's  point  of  view  :  for  in  non-aromatic  compounds  a  loss  of 
2  atoms  of  hydrogen  occurs  for  each  double  linking  of  the  carbon- 
atoms,  and  consequently  if  Briihl  be  correct,  there  ought  to  be  a  loss  of 
only  6  atoms  of  hydrogen  for  the  three  pairs  of  doubly  linked  carbon- 
atoms  in  benzene,  whereas  there  is  really  a  loss  of  8  hydrogen-atoms. 
In  the  unsaturated  compounds  of  the  fatty  series,  the  optical 
influence  of  the  hydrogen  which  has  been  lost  by  each  double  linking 
of  the  carbon-atoms  is  completely  compensated  by  the  smaller 
lowering  of  the  refractive  power,  whereas  in  the  aromatic  com- 
pounds the  influence  of  the  disposible  hydrogen  is  not  completely, 
but  only  three-fourths,  counterbalanced  by  the  increased  action  of 
the  carbon. 

The  author  considers  that  the  heats  of  combustion  (Thomsen), 
the  volume-constitution  (Schroder),  and  the  refraction-constitution 
(Schroder)  of  aromatic  compounds  are  all  unanimously  in  favour  of 
Ladenburg's  prism,  and  not  of  Kekule's  hexagon  as  representing  the 
constitution  of  benzene.  T.  C. 
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Galvanic  Polarisation  and  Smee's  Element.  By  W.  Hallock 
(Ann.  Fhijs.  Chem.  [2],  16,  56— 86).— The  usual  view  that  the 
changes  in  the  electromotive  force  of  a  Smee's  element  are  due  to  the 
action  of  polarisation  is  correct.  The  electromotive  force  of  the 
polarisation  is  by  no  means  independent  of  the  nature  of  the  elec- 
trodes, nor  are  we  at  present  in  a  position  to  calculate  the  polarisation 
from  the  heat  evolved.  The  electromotive  force  of  polarisation  con- 
siderably exceeds  that,  which  is  necessary  for  the  apparent  decom- 
position, thus  confirming  the  earlier  views  on  this  subject  (compare 
Wiedemann's  Galvanismus,  1,  681  [1874]).  T.  C. 

Chemical  Energy  of  the  Voltaic  Pile.  By  D,  Tommasi  (Cqmpt. 
rend.,  94,  1407 — 141U). — Joule  and  Favre  have  shown  that  there  is  a 
close  relation  between  the  energy  of  the  voltaic  pile  and  the  heat 
developed  by  the  chemical  reactions  taking  place  in  the  pile,  so  that 
the  electromotive  force  of  a  couple  will  be  proportional  to  the  heat 
developed  by  the  chemical  action.  Favre,  however,  states  (ibid.,  69, 
39)  that  "  the  heat  developed  by  the  combustion  of  hydrogen  in  electro- 
lysis is  transmissible  or  not  by  the  circuit,  according  to  the  nature  of 
the  compound  supplying  the  oxygen  necessary  for  this  combustion." 
According  to  this,  in  a  zinc-platinura  couple  with  dilute  sulphuric  acid 
(Smee's  element)  the  heat  developed  is  39  cal.,  but  only  29"8  are 
transmissible  by  the  circuit.  Two  of  these  couples,  therefore,  should 
not  decompose  water,  for  298  +  29"8  <  69  cal.  The  author,  how- 
ever, has  shown  that  decomposition  does  take  place  just  as  if  the 
whole  of  the  heat  developed  were  transmissible,  89  +  39  >  69  cal. 
If  the  water  in  the  voltameter  is  acidulated  with  hydrochloric  acid 
decomposition  of  the  water  takes  place  more  readily,  the  thermic 
equivalent  being  6G  cal.  instead  of  69  cal.  But  even  in  this  case, 
according  to  Favre,  it  ought  not  to  take  place,  for  29"8  +  29*8  <  6Q  cal. 

If  in  the  two  Smee's  elements  graphite  plates  (previously  heated  to 
redness)  be  substituted  for  the  platinums,  decomposition  takes  place 
much  more  rapidly,  and  this  is  gi'eatly  increased  when  electrodes  of 
gas-carbon  of  large  surface  are  employed  ;  yet,  according  to  the  views 
generally  received,  the  chemical  action  of  the  pile  ought  not  to  be 
altered. 

According  to  Favi'e,  two  zinc-platinum  couples  with  dilute  hydro- 
chloric acid  should  not  decompose  water  acidulated  with  sulphuric 
acid,  whilst  it  should  do  so  if  acidulated  with  hydrochloric  acid,  for 

.33-4  +  33-4  <  69  cal.  (H0SO4). 
whilst  33-4  +  33-4  >  66  cal.  (HCl) 

This  is  in  fact  what  actually  takes  place,  but  if  graphite  or,  better, 
gas-carbon  is  substituted  for  the  platinum  of  the  couples,  dilute  sul- 
phuric acid  is  decomposed.  This  cannot  be  explained  on  Favre's 
hypothesis,  but  is  strictly  in  accordance  with  thermic  considerations — 

34-2  +  31-2  +  1-4*  >  69  cal. 

Again,  according  to  Favre,  a  zinc-platinum  couple  with  hydrochloric 

*  Tlie  electromotive  force  of  an  amalgamated  zinc-couple  is  greater  than  that  of 
a  zinc-couple  by  about  0"7  cal. 
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acid  should  not  decompose  water  acidulated  with  hydrochloric  acid 
for 

29-9  +  29-9  <  66  cal. 

It  does  take  place,  however,  and  even  dilute  sulphuric  acid  which 
absorbs  69  cal.  is  decomposed  by  a  zinc  and  gas-carbon  couple.  If  the 
water  in  the  voltameter  is  acidulated  with  hydrobromic  acid,  this  is 
decomposed  and  not  the  water,  hydrogen  being  evolved  at  the  negative, 
and  bromine  at  the  positive  electrode.  This  is  easily  explained  :  for 
whilst  water  absorbs  69  cal.  when  decomposing,  hydrobromic  acid 
absorbs  only  59  cal.,  and  the  author  has  previously  drawn  attention  to 
the  fact  that  of  two  compounds,  that  one  is  decomposed  by  preference 
which  requires  less  thermic  energy.  C.  E.  G. 

Electromotive  Force  of  a  Zinc-carbon  Couple.  By  Berthelot 
(Coinpt.  rend.,  95,  11 — 13). — The  electromotive  force  of  a  zinc-carbon 
couple  in  dilute  sulphuric  acid  varies  greatly  in  consequence  of 
polarisation,  and  the  electrolytic  effects  which  it  can  produce  vary  in 
exactly  the  same  proportion.  When  the  circuit  is  first  closed,  the 
electromotive  force  is  greater  than  that  of  a  Daniell  cell  in  the  ratio 
1  :  1'29,  but  if  the  circuit  remains  closed,  the  electromotive  force 
rapidly  diminishes,  and  after  36  hours  becomes  less  than  half  that 
of  a  Daniell.  If  the  current  is  interrupted,  the  electromotive  force 
gradually  increases,  but  does  not  regain  its  original  intensity.  If, 
however,  the  carbons  and  porous  cells  are  disconnected,  well  washed 
with  water,  and  again  set  up,  then  on  first  closing  the  circuit  the 
couple  has  exactly  its  original  electromotive  force.  It  is  evident  that 
a  zinc-carbon  couple  cannot  be  used  where  a  constant  electromotive 
force  is  required.  A  zinc-carbon  couple,  when  the  circuit  is  first 
completed,  will  not  decompose  acidulated  water,  but  if  a  zinc-cadmium 
couple  is  added,  decomposition  takes  place.  Two  zinc-carbon  couples 
will  decompose  potassium  sulphate  until  polarisation  has  lowered  the 
electromotive  force  below  that  of  two  Daniells.  C.  H.  B. 

Reply  to  Berthelot's  Note  "  On  the  Electromotive  Force  of 
a  Zinc-carbon  Couple."  By  D.  Tommasi  {Compt.  rend.,  95, 
81—82). 

External  Work  in  a  Closed  Circuit.  By  R.  Colley  {Ann.  Phys. 
Chem.  [2],  16,  39 — 56). — The  constant  performance  of  external  work 
in  the  circuit  always  determines  the  production  of  a  new  electromotive 
force,  the  amount  of  which  is  proportional  to  the  work  done,  and  that 
no  matter  whether  the  resistance  changes  or  not. 

In  a  closed  circuit,  there  can  be  no  electromotive  force  which  does 
not  correspond  with  the  constant  work  of  chemical  or  other  forces. 

T.  C. 

Theory  of  the  Equipotential  Figures  obtained  by  the  Electro- 
chemical Method.  By  A.  Guebhard  (Gompt.  rend.,  95,  29—30). 
— The  formation  of  jN^obili's  rings  is  not  due  to  a  permanent  electrical 
condition  between  the  electrodes,  but  to  a  very  short  period  of  variable 
condition.     The  thickness  of  the  deposit  does  not  increase  with  the 
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time,  but  the  extension  of  the  rings  ceases  in  a  sharply  defined  manner. 
This  metallic  polarisation  causes  the  production  of  a  superficial  inverse 
current.  At  the  moment  when  the  rings  cease  to  increase,  a  permanent 
electrical  condition  is  set  up  in  the  column  of  liquid  of  which  the 
electrode  forms  the  base,  and  each  horizontal  layer  of  this  colnmn 
separately  obeys  Lame's  equation.  In  order  that  any  exchange  may 
take  place  between  the  lowest  layer  of  liquid  and  the  electrode,  it  is 
necessary  that  the  thickness  of  the  polarising  layer  on  the  latter  be 
proportional  to  the  positive  or  negative  values  of  0  given  by  the 
equation  A^r/)  =  0.  This  affords  further  proof  of  the  simple  law  which 
the  author  has  previously  established.  C.  H.  B. 

Electrolysis  of  Hydrogen  Peroxide.  By  Berthelot  (Compt. 
rend.,  95,  8 — 11). — A  dilute  solution  (3  grams  per  litre)  of  hydrogen 
peroxide  undergoes  electrolysis  in  two  different  ways.  With 
sufficiently  high  electromotive  force,  oxygen  and  hydrogen  are  given 
off  at  the  two  electrodes,  but  with  low  electromotive  force,  such  as 
that  of  a  zinc-cadmium  couple,  only  oxygen  is  given  off,  and  no 
hydrogen  is  evolved  at  the  negative  electrode.  Under  these  circum- 
stances electrolysis  resembles  the  spontaneous  decomposition  of  the 
peroxide,  but  is  accelerated  by  the  action  of  the  current.  Either 
the  hydrogen  peroxide  splits  up  into  oxygen  and  water,  or,  more 
probably,  a  secondary  reaction  takes  place,  and  the  electrolysed 
hydrogen  combines  with  undecomposed  hydrogen  peroxide,  forming 
2  mols.  water,  thus :  H.  +  HjOa  =  2H,0.  The  final  result  2Hj02  = 
2H2O  -i-  Oj,  is  exothermic,  and  develops  -f  436  cal.,  for  HjOj  = 
Ha+Oj  absorbs  —  474  cal.,  and  Hj  +  HjOj  =  2H,0  develops  +  90'6 
cal.  This  form  of  electrolysis  can  consequently  be  effected  by  any 
electromotive  force  however  feeble. 

When  the  electromotive  force  is  equal  to  that  of  a  Daniell  cell, 
hydrogen  is  given  off  as  well  as  oxygen,  and  the  simultaneous  evo- 
lution increases  as  the  electromotive  force  increases.  The  electro- 
motive force  of  a  Daniell  cell  is  the  result  of  a  reaction  which  develops 
+  49  cal.,  a  quantity  slightly  higher  than  that  absorbed  by  the 
decomposition  of  the  hydrogen  peroxide  into  its  elements.  The 
peroxide  may  possibly  first  split  up  into  oxygen  and  water,  the 
latter  then  undergoing  electrolysis,  but  in  this,  as  in  all  cases  of 
electrolysis,  only  the  initial  and  final  conditions  enter  in  the  calcula- 
tion of  the  minimum  electromotive  force  required.  For  the  same 
reason,  the  presence  of  dilute  acid  does  not  interfere  with  the 
result. 

That  both  modes  of  electrolysis  may  take  place  simultaneously,  as 
the  author  has  already  found  in  the  case  of  ferrous  and  mauganous  sul- 
phates (Compt.  rend.,  93,  760),  is  shown  by  the  variations  in  the  relative 
proportions  of  the  oxygen  and  hydrogen  evolved.  With  higher  electro- 
motive force,  sufficient  to  decompose  water,  the  decomposition  becomes 
complex,  and  the  ratio  of  hydrogen  to  oxygen  evolved  is  increased  in 
consequence  of  the  electrolysis  of  the  water  preseut.  C.  H.  B. 

Appearance  of  the  Electric  Arc  in  Vapour  of  Carbon  Bisul- 
phide.     By  Jamin  and  Maneuvrier  {Compt.  rend.,  95,  6—7). — Two 


1158  ABSTRACTS  OF  CHEMICAL  PAPERS. 

vertical  parallel  carbons  are  arranged  in  the  receiver  of  an  air-pump, 
and  the  latter  is  exhausted  until  the  arc  no  longer  forms,  but  is 
replaced  by  the  ordinary  vacuum  discharge.  Vapour  of  carbon  bisul- 
phide is  then  introduced  in  quantity  suflBcient  to  increase  tlie  pressure 
by  50 — 60  mm.  Under  these  circumstances  a  brilliant  arc  is  formed, 
50 — 60  mm.  in  height,  with  the  shape  of  a  horse-shoe,  and  surmounted 
by  a  long  vertical  flame.  The  arc  has  a  pale  green  colour,  and  as  the 
tension  of  the  bisulphide  vapour  increases,  the  light  becomes  unbear- 
ably brilliant,  but  at  this  point  the  resifitance  becomes  so  great  that  the 
arc  is  frequently  extinguished.  If  the  receiver  contains  air,  a  cloud  of 
sulphur  is  formed  and  deposited  on  the  sides.  If,  however,  all  air 
has  been  removed,  this  cloud  does  not  form,  but  a  brown  substance 
which  turns  black  is  deposited  on  the  sides  of  the  receiver.  This 
substance  is  volatile,  and  has  an  odour  resembling  that  of  sulphur ;  it 
is  possibly  either  carbon  monosulphide  or  an  allotropic  modification  of 
sulphur. 

The  spectrum  of  the  arc  tinder  these  conditions  is  very  discon- 
tinuous, and  consists  of  four  very  similar  groups  of  channelled  bands 
in  the  red,  yellow,  green  and  violet  respectively,  that  in  the  green 
having  by  far  the  greatest  intensity.  The  peculiar  colour  of  this  arc 
may  possibly  render  it  useful  for  lighthouses  and  signalling. 

C.  H.  B. 

Heat  of  Formation  of  Thiocyanic  Acid  and  of  some 
Thiocyanates.  By  Joannes  (Compt.  rend,  94,  797 — 800). — The 
reaction  between  potassium  trisulphide  and  cyanide  requires  nearly 
half  an  hour  for  its  completion,  the  final  result  being  represented  by 
the  equation  K^Sa  +  2KCN  =  2KCNS  +  KS  ;  but  from  a  com- 
parison  of  the  thermic  changes  with  the  amount  of  potassium 
cjanide  formed  during  equal  intervals,  it  would  seem  that  some 
intermediate  compound  is  first  formed;  this  supposition  is  confirmed 
by  the  course  of  the  reaction  between  potassium  trisulphide  and  mer- 
cury cyanide,  for  although  it  takes  about  the  same  time  as  in  the  case 
of  potassium  cyanide  before  it  is  complete,  the  whole  of  the  mercury 
is  at  once  precipitated  as  sulphide,  and  the  solution  acquires  an  odour 
of  hydrocyanic  acid.     The  numbers  obtained  were  as  follows : — 

Heat  of  solution  of  KCNS    =  —    6-13  cal. 

K.Ss  +  2KCN  =  K2S  +  2KCNS  =  +  30-86  „ 
K  +  S  -f  CN  (gas)  =  KCNS  (solid)  =  -f  87-8    „ 

Heat  of  formation  of  thiocyanic  acid — 

H  -h  S  +  CN  (gas)  =  HCNS  (solution)  =  19-9  cal. 

Beat  of  formation  of  sodium  thiocyanate — 

Na  -I-  S  +  CN  =  NaCNS  =  77-1    cal. 

Heat  of  formation  of  amimonium  thiocyanate.     Its 

Heat  of  solution  at  12°    =    —     5"67  cal. 
N  +  H4  +  S  +  CN  =  NHiCNS=  59-12   „ 
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Heat  of  formation  of  silver  thiocyanide — 

Ag  +  S  +  CN  =  AgCNS  =  16-5  cal. 

Heat  of  formation  of  lead  thiocyanide — 

Pb  +  S2  +  2CN  =  Pb(CNS)2  =  43-8   „ . 

Heat  of  formation  of  mercury  thiocyanate — 

Hg+S2+2CN=Hg(CNS)2=  360   „ 

The  heats  of  formation  of  the  thiocyanates  are  intermediate 
between  those  of  the  corresponding  iodides  and  bromides. 

C.  E.  G. 

Estimation  of  the  Specific  Gravity  of  Permanent  Gases  at 
High  Temperatures,  liy  V.  Mkyek  and  H.  Goldschmidt  (Ihr.,  15, 
11(31 — 11G4). — To  determine  the  sp.  gr.  of  gases  at  a  red  or  yellow 
heat,  the  authors  employ  the  method  lately  described  by  them 
(Ber., 15,  137),  but  substitute  for  the  glass  bulb  a  straight  glazed 
porcelain  tube,  570  mm,  long,  and  of  a  capacity  of  100  c.c,  terminating 
in  capillary  tubes,  each  185  mm.  long.  The  heating  is  effected  by  a 
Fletcher's  tube  furnace,  giving  with  blast  a  temperature  of  about 
1200°,  and  without  the  blast  of  about  800°.  To  avoid  cracking  the 
tube,  the  heating  must  be  slow,  some  hours  being  taken  to  raise  the 
tube  to  the  required  temperature.  In  making  a  determination,  the 
heated  tube  is  filled  with  dry  air  or  nitrogen,  this  is  then  displaced 
into  a  measuring  tube  by  means  of  a  stream  of  the  (absorbable)  gas 
whose  density  is  required,  this  is  then  in  turn  driven  into  a  weighed 
absorption  apparatus  by  a  stream  of  dry  air.  The  con-ections  are  the 
same  as  in  the  former  paper  (loc.  cit.)  Determinations  of  the  density 
of  cai-bonic  anhydride  gave  155  at  802°  (calculated  153)  and  1*49  at 
1180°  (calculated  1*53).  A  series  of  determinations  for  cyanogen-gave 
density  at  100°  =  1-82,  at  182°  =  1*83,  at  250°  =  179,  at  310°  = 

176,  at  446°  =  181,  and  at  about  800°  =  |  J^g^  (calculated  1-80).    A 

determination  could  not  be  made  at  about  1200°,  the  cyanogen  suffer- 
ing decomposition  at  that  temperature.  A.  J.  G. 

Determination  of  Vapour-densities  at  the  Boiling  Point  of 
Selenium.  By  L.  Tkoost  (Compt.  rend.,  95,  30— 33).— The  author 
employed  bulbs  of  about  300  c.c.  capacity,  constructed  of  very  infusible 
glass.  Two  determinations  of  the  vapour-density  of  iodine  gave  the 
numbers  8"57  and  853  respectively :  hence  it  is  evident  that  at  665° 
the  coefficient  of  expansion  of  iodine  vapour  does  not  differ  materially 
from  that  of  air,  although  its  coefficient  of  compressibility  is  very 
different.  Two  determinations  of  the  vapour-density  of  sulphur  gave 
the  numbers  2-94  and  2  92,  which  show  that  the  modification  of 
sulphur  having  the  vapour-density  6-6,  splits  up  gradually  into  that 
having  the  vapour-density  2*2,  just  as  ozone  splits  up  gradually  into 
oxygen.  C.  H.  B. 

Experiments  on  the  Diffusion  of  some  Organic  and  Inorganic 
Compounds.     By  J.  D.  R.  Scheffer  (Ber.,  15,   788— 801).— The 
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diffusion  constants,  as  defined  by  Tick  (Pogg.  Ann.,  94,  59),  have 
been  determined  by  a  method  described  by  Simmler  and  Wilde  (ibid., 
100,  217),  which  has  been  elaborated  from  Fick's  formula  (loc.  cit.). 
The  following  tables  contain  the  mean  of  the  values  obtained  for  the 
"  diffusion  constants  "  of  the  substances  investigated  : — 


Substance 
emplojed. 

Hydrochloric  acid 

Temperature 
of  observation. 

7-5° 

8 

Diffusion 
constant. 

217 

1-99 

2-21 

213 

2-56 

1-865 

0-702 

0-66 

0-80 

0-45 

0-546 

0-41 

0-58 

0-70 

0-68 

0-53 

1-314 

Number  of 
observations. 

6 
3 

8-5 

4 

9 

2 

15-5 

2 

6-5 

3 

Oxalic  acid 

7  b 

3 

Acetic  acid 

8 

3 

14-5 

3 

Tartaric  acid 

9 

4 

Succinic  acid 

15 

3 

Citric  acid 

9 

3 

Mannitol. 

Sodium  acetate 

Chloralhydrate 

Ammonium  chloride  . . . 

10 

14 

15 

9 

17-5 

3 

4 
3 

4 
17-5 

Graham's  determinations  give  a  diffusion  constant  for  hydrochloric 
acid  at  5"  =  1-742.  The  author  finds  it  to  be  2-07  at  8°,  and  257  at 
15'5°.  Supposing  the  rate  of  diffusion  to  vary  according  to  the 
formula  K<  =  K(,(l  +  ai),  then  from  the  equations  207  =  Ko  (l  +  8a) 
and  2-57  =  Ko(l  +  15-5a)  ;  the  values  for  Kg  and  a  can  be  calculated, 
and  the  value  for  K  at  5°  ;  this  latter  was  found  to  be  1-77,  which 
agrees  very  well  with  Graham's  result.  P.  P.  B. 

Influence  of  the  Compressibility  of  the  Elements  on  the 
Compressibility  of  their  Compounds.  By  L.  Troost  (Gompt. 
rend.,  94,  135 — 137). — The  researches  of  V.  Meyer,  Crafts  and  Meier, 
and  the  author,  have  shown  that  the  coefficient  of  expansion  of  iodine 
vapour  increases  with  the  temperature,  and  that  its  coefficient  of  com- 
pressibility diminishes  with  the  pressure.  The  coefficient  of  compres- 
sibility of  chlorine  is  practically  the  same  as  that  of  air.  By  deter- 
minations of  vapour-density  at  low  pressures,  the  author  finds  that  the 
coefficients  of  compressibility  of  mercury  vapour  and  mercuric  chloride 
vapour  at  440°  are  the  same  as  that  of  air,  whilst  that  of  mercuric 
iodide  vapour,  at  the  same  temperature,  diminishes  with  the  pressure. 
The  vapour- density  of  the  iodide  vapour  at  440°  is  15-89  at  753-1  mm., 
14-90  at  84-12  mm.,  and  14-82  at  46-3  m.m.  It  is  evident  therefore  that 
the  anomalous  behaviour  of  iodine  is  also  exhibited  by  its  compound 
with  mercury.  C.  H.  B. 
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Inorganic   Chemistry. 


Vapour-density  of  Chlorine  Dioxide.  By  L.  Pebal  and  G. 
ScHACHKKL  (Aimalen,  213,  113 — 124). — This  paper  contains  a 
description  of  the  method  adopted  to  determine  the  vapour-density  of 
this  componnd.  The  results  obtained  show  that  at  temperatures  about 
1°  above  its  boiling  point  the  molecular  formula  of  this  body  is  ClOj, 
and  not  CljOi.  The  density  at  10'7°  and  718*05  mm.  was  found  to  be 
2"3894  (air  =  1),  and  consequently  the  molecular  weight  is  34*50, 
whilst  theory  requires  33"64.  It  is  not  considered  probable  that  even 
in  the  state  of  liquid  such  molecules  as  CUOi  exist,  for  it  is  scarcely 
possible  that  they  would  dissociate  within  the  limits  of  1°,  and 
the  difference  between  the  observed  and  theoretical  densities  may 
possibly  arise  from  the  vapour  not  having  assumed  a  state  to  which 
Avogadro's  law  can  be  applied.  P.  P.  B. 

Action  of  Ozone  on  Metallic  Salts  and  Oxides.  By  Matlfert 

(Coiiipt.  nud.,  94,  800— 8(}:i).— Merc iirous  Salts.— The  nitrate  is 
entirely  decomposed  by  ozone,  with  formation  of  mercuric  nitrate  and 
a  yellow  precipitate  of  trimercuric  nitrate.  The  sulphate  behaves  in  a 
similar  manner,  mercuric  sulphate  and  basic  sulphate  being  formed. 
Mei*curous  chloride  is  acted  on  somewhat  more  slowly  with  formation 
of  mercuric  chloride,  and  a  brick-red  precipitate,  apparently  an 
oxychloride.  The  bromide  is  acted  on  in  a  similar  manner.  With 
the  iodide  the  action  is  extremely  slow,  mere  traces  of  red  precipitate 
being  produced  even  after  the  ozonised  gas  had  been  passed  for 
15  hours. 

Silver  Salts. — With  the  nitrate,  a  bluish-black  flocculent  precipitate 
of  peroxide  is  produced,  which,  however,  is  decomposed  and  redis- 
solved  on  agitating  the  solution.  The  sulphate  likewise  gives 
peroxide,  but  the  chloride  and  cyanide  are  only  very  slowly  acted  on. 

Palladium  Salts. — The  nitrate,  chloride,  and  protoxide  give  the 
dioxide  by  the  action  of  ozone.  The  protoxide,  in  presence  of  potas- 
sium hydroxide,  gives  potassium  palladate. 

Cobalt  and  Nickel  Salts. — The  sulphates,  nitrates,  and  chlorides,  are 
but  slowly  attacked.  The  protoxides,  on  the  other  hand,  are  easily 
converted  into  the  peroxides. 

Lead  Salts. — All  the  basic  salts  give  lead  peroxide,  as  do  many  of 
the  neutral  salts;  the  chloride,  nitrate,  oxalate,  and  phosphate,  how- 
ever, are  but  very  slowly  acted  on.  Lead  oxide  is  also  changed  into 
peroxide  by  ozone ,  in  presence  of  potassium  hydroxide,  it  gives 
potassium  plumbate. 

Manganese  Salts. — All  the  manganese  salts,  in  moderately  con- 
centrated solution,  give  a  brown  or  black  precipitate,  consisting  of  the 
hydrated  dioxide  if  the  ozone  is  in  excess,  and  of  a  lower  oxide  if  it 
is  not.  In  the  former  case  a  violet  solution,  containing  permanganic 
acid,  is  frequently  produced.  If  excess  of  ozone  acts  on  a  very  dilute 
solution  of  a  manganous  salt  (in  30,000  to  60,000  of  water),  a  brown 
dichroic  solution  is  obtained,  which  slowly  decomposes  after  a  time, 
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depositing  a  rusty  brown  precipitate,  and  leaving  permanganic  acid 
in  solution. 

Chromic  Salts. — The  sulphate,  cliloride,  and  oxide  all  yield  chromic 
acid.     If  ether  is  present,  perchromic  acid  is  formed. 

Bismuth  oxide  gives  bismuthic  acid,  and  in  presence  of  potassium 
hydroxide  potassium  bismuthate. 

Iron  sesquiiiozide,  is  not  acted  on  by  ozone,  but  in  presence  of  potas- 
sium hydroxide  it  yields  potassium  ferrate.  C.  E.   G. 

New  Compounds  of  Ammonia  with  Nitric  and  Acetic 
Acid.  By  L.  Troost  (Compt.  rend.,  94,  789 — 792 ;  Comp.  Abstr., 
1881,  972). — Combinations  of  Nitric  Acid  with  Ammonia. —  Divers 
observed  that  ammonium  nitrate  was  capable  of  absorbing  a  large 
amount  of  dry  gaseous  ammonia,  forming  a  compound  varying  in 
composition  with  the  temperature  and  pressure  at  which  the  experi- 
ment was  made.  By  observing,  however,  the  tension  of  the  gas 
emitted  by  this  compound,  as  in  the  case  of  the  compound  of  the 
halogen  hydrides  with  ammonia  (loc.  cit ),  the  author  has  established 
the  existence  of  a  compound  2(NH4.N03)  +  3NH3.  It  is  solid  at  a 
low  temperature,  and  melts  to  a  mobile  liquid  at  —22°,  the  tension  of 
dissociation  at  — 30°  is  90  mm.  Indications  of  the  existence  of  a 
compound  NH1.NO3  +  3NH3  were  also  obtained. 

Combinations  of  Acetic  Acid  ivith  Ammonia. — Two  compounds  of 
ammonia  with  acetic  acid  have  been  obtained  of  the  formulae 
NH4.OZC  +  3NH3  and  NH4.OXC  +  6NH3,  both  crystallise  in  thin 
rhomboidal  plates,  but  the  first  melts  at  —18°,  and  the  second  at 
—  32°.  Their  tension  of  dissociation,  taken  above  their  fusion  points, 
is  constant  for  the  same  temperature,  and  increases  rapidly  as  the 
temperature  rises.  C.  E.  Gr. 

Behaviour  of  Nitrogen  Peroxide  in  the  Manufacture  of 
Sulphuric  Acid.  By  li.  Ldnge  (Dingl  polyt.  J.,  244,  247—248). 
— Contrary  to  the  opinion  held  by  Benker  and  Lasne  that  all  com- 
pounds of  oxygen  and  nitrogen  are  contained  in  the  chamber  exit 
gases  as  nitrogen  peroxide,  which  combines  only  loosely  with  sulphuric 
acid,  Lunge  shows  that  nitrogen  peroxide  is  readily  and  completely 
absorbed  by  sulphuric  acid  of  60°  B.  The  colourless  solution  obtained 
neither  alters  on  continued  heating  at  100°,  nor  changes  when  air  is 
drawn  through  it  for  some  time :  hence  it  does  not  contain  unaltered 
or  loosely  combined  nitrogen  tetroxide,  but  behaves  like  a  mixture  of 
sulphuric  acid,  nitrosyl  sulphate,  and  nitric  acid.  Benker  and  Lasue's 
theory  is  therefore  erroneous.  Their  process  is  novel  only  inasmuch 
as  sulphurous  acid  and  steam  are  worked  in  a  special  apparatus ;  it 
however  requires  great  care  in  manipulating,  as  an  excess  of  steam 
and  sulphurous  acid  has  a  denitrating  action  on  the  nitrosyl  sulphate 
produced,  and  results  in  the  formation  of  the  bluish-violet  solution  of 
the  unstable  compound,  interaiediate  between  NO  and  N2O3,  nitric 
oxide  escaping  simultaneously.  The  behaviour  of  nitrogen  peroxide 
with  sulphuric  acid,  as  above  shown,  is  a  further  proof  of  the  exist- 
ence of  the  molecule  N0O3  in  the  gaseous  state.  (See  ibid.,  233,  63, 
and  Abstr.,  1880,  440.)  D.  B. 
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Hydrates  formed  under  Pressure  and  by  Sudden  Expan- 
sion. ]Jy  L.  Cailleiet  and  B(jkdi;t  {Compt.  rend.,  96,  58— 01). — 
When  pliosphuretted  liydrogen  is  compressed  in  presence  of  water  in 
the  apparatus  employed  for  the  liquefaction  of  gases,  the  gas  liquefies 
and  floats  on  the  surface  of  the  water,  in  which  it  partly  dissolves. 
If  the  pressure  is  suddenly  released,  a  white  crystalline  body  is  formed 
in  the  tube,  but  if  the  pressure  is  reduced  below  a  certain  point  the  com- 
pound dissociates.  The  formation  and  dissociation  of  this  compound, 
which  is  undoubtedly  phosphonium  hydroxide,  although  it  has  not 
yet  been  analysed,  take  place  at  perfectly  definite  pressures  for  a  given 
temperature.  Above  +  23°,  the  compound  does  not  form  under  any 
pressure.  By  carefully  heating  the  tube,  the  crystalline  deposit  can  be 
distilled  from  one  part  of  the  tube  to  another,  and  condenses  in  very 
distinct  crystals.  On  compressing  equal  volumes  of  phosphuretted 
hydrogen  and  carbonic  anhydride  in  presence  of  water,  a  white  crys- 
talline body  is  formed  without  any  gaseous  residue.  It  is  a  mixture 
of  phosphonium  hydroxide  with  the  hydrated  carbonic  acid  discovered 
by  "Wroblewski  (this  vol.,  p.  1026),  and  is  not  formed  above  -|-  22°. 
On  compressing  a  mixture  of  dry  phosphuretted  hydrogen  and  carbon 
bisulphide,  no  compound  is  formed,  but  in  presence  of  a  little  water  a 
solid  white  crystalline  substance  is  deposited :  this  dissociates  on 
raising  the  temperature  or  lowering  the  pressure.  Under  the  same 
conditions,  hydrogen  sulphide  combines  with  water  (comp.  this  vol., 
p.  1027,  and  Compt.  rend.,  95,  129),  but  the  hydrate  is  not  formed 
above  -)-  20°,  a  temperature  almost  the  same  as  in  the  case  of  the 
phosphonium  hydroxide.  With  ammonia  gas  and  water,  no  solid  body 
is  obtained,  but  if  the  tube  contains  air,  thick  white  vapours  of  ammo- 
nium hydroxide  are  formed  when  the  pressure  is  suddenly  reduced. 

C.  H.  B. 

Purification  of  Sulphuric  Acid  by  Crystallisation.    By  R.  S. 

Tjaden-Moddekmann  {Zcitf.  Anal.  CJiem.,  21,  218). — Gr.  Lunge's  obser- 
vation as  to  the  ease  with  which  sulphuric  acid  crystallises  by  cooling 
is  confirmed,  and  the  purification  of  the  acid  in  this  way  for  analytical 
use  is  recommended.  0.  H. 

Hydration  of  Salts.  By  Hammerl  (Monats.  Cliem.,  3,  419 — 
427). — The  author  remarks  that  our  knowledge  of  hydrated  salts  is 
still  very  defective.  Many  salts  indeed  are  known  to  form  a  con- 
siderable number  of  hydrates,  and  the  conditions  under  which  these 
several  hydrates  are  formed  are  in  many  cases  accurately  defined  ;  but 
we  are  not  in  a  position  to  say,  with  regard  to  any  single  salt,  that  we 
are  acquainted  with  all  its  possible  hydrates,  inasmuch  as  we  have  no 
certain  method  of  obtaining  them  all.  J.  Thomsen's  method  (/.  pr. 
Chem.  [2],  18,  1)  of  pulverising  the  salts  in  their  highest  state  of  hy- 
dration, and  drying  them  down  to  the  calculated  water-amount  of  the 
desired  hydrate  is  unsatisfactory,  inasmuch  as  it  gives  no  assurance 
that  a  definite  hydrate  is  obtained,  and  not  a  mixture  of  several. 

To  obtain  more  exact  results,  the  author  has  endeavoured  to  conduct 
the  crystallisation  of  a  salt  in  such  a  manner  that  the  formation  of 
successive  hydrates  shall  depend  upon  the  temperature  alone,  so  that 
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there  may  be  a  certainty  of  obtaining  all  the  hydrates  that  are  possible 
between  two  limits  of  temperature,  by  causing  the  crystallisation  to 
take  place  gradually  at  all  intermediate  temperatures.  To  ensure 
this,  the  unsaturated  solution  of  a  salt  must  be  brought  to  a  series  of 
constant  temperatures,  and  the  crystallisation  must  be  effected,  not  by 
cooling,  but  by  gradual  removal  of  the  solvent,  care  being  taken  to 
avoid  local  cooling,  which  might  take  place  if  the  solvent  were  removed 
merely  by  surface  evaporation.  This  result  may  be*  attained  in  two 
ways — (1.)  By  passing  through  a  solution  of  the  salt  not  quite  satu- 
rated at  a  given  temperature  a  stream  of  dry  air,  which  on  the  one 
hand  keeps  it  in  a  state  of  agitation,  and  on  the  other  effects  a  gradual 
removal  of  water-molecules,  thereby  giving  rise  to  the  crystallisation 
of  a  hydrate.  To  prevent  supersaturation,  crystals  having  the  expected 
composition  are  thrown  into  the  liquid  from  time  to  time.  (2.)  By 
bringing  a  solution  saturated  at  a  given  temperature  and  the  corre- 
sponding pressure,  to  the  boiling  point,  and  removing  the  resulting 
water- vapour  by  condensation. 

Of  these  methods — for  the  details  of  which  the  original  paper  must 
be  consulted — the  latter  was  found  to  give  the  more  exact  results, 
and  a  series  of  experiments  made  by  it  on  sodium  carbonate,  NajCOs, 
which  is  known  to  form  hydrates  containing  1,  3,  5,  6,  7,  and  10  mole- 
cules of  water,  led  to  the  following  conclusions: — Between  15°  and 
95°  C.  only  two  hydrates,  viz.,  those  with  1  and  10  mols.  water,  can 
be  obtained  with  certainty,  by  evaporation  of  the  water  ;  and  the  tem- 
perature 34°,  at  which  the  10-hydrate  melts  in  its  crystal-water, 
forms  the  limit  between  the  two,  the  monohydrate  being  produced 
above,  and  the  decahydrate  below  it.  Of  the  other  known  hydrates, 
those  containing  3,  5,  6,  and  7  mols.  water  (the  last  in  two  modifica- 
tions) cannot  be  prepared  by  the  method  in  question,  inasmuch  as 
their  formation  appears  to  depend,  not  solely  upon  temperature,  but 
also  upon  certain  accidental  conditions,  especially  on  the  non-formation 
of  the  decahydrate  in  consequence  of  supersaturation.  The  existence 
of  the  other  hydrates  appears,  therefore,  to  depend  upon  a  condition 
of  unstable  equilibrium,  inasmuch  as  they  cannot  be  formed  simul- 
taneously with  the  decahydrate. 

The  general  conditions  which  determine  the  formation  of  a  hydrated 
salt  appear,  therefore,  to  be  as  follows : — When  a  saline  solution  is 
gradually  concentrated,  or  its  temperature  lowered,  then,  after  a 
certain  degree  of  concentration,  the  point  of  saturation  for  a  particular 
hydrate  is  passed  over,  i.e.,  the  solution,  with  respect  to  that  hydrate, 
becomes  supersaturated ;  but  whether  crystallisation  takes  place  or 
not  depends  on  accidental  circumstances.  On  further  concentration, 
the  solution  gradually  becomes  supersaturated  for  another,  and  ulti- 
mately for  several  hydrates.  All  the  hydrates  for  which  this  super- 
saturation  exists  are  therefore  possible,  that  is  to  say,  they  may 
crystallise  out  under  certain  circumstances.  But  amongst  them  there 
exists  a  series  of  probability  of  formation,  and  only  one  of  them,  viz., 
the  most  stable,  can  be  obtained  with  certainty.  The  determination 
of  the  saturation-points  of  the  several  possible  hydrates  is,  however, 
difficult,  and  presupposes  the  possession  of  ready-formed  crystals. 
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Remarks  on  Didymium.  By  P.  T.  Cleve  {Compt.  rend.,  95, 
c  3).  — The  line  4333'5,  which  the  author  regarded  as  belonging  to  a 
new  element,  occupying  a  position  between  lanthanum  and  didymium, 
is  in  reality  one  of  the  lines  of  lanthanum,  although  not  given  in 
Thalen's  list.  The  line  4330  given  by  Thalen  does  not  exist  in  the 
spectrum  of  lanthanum.  Experiments  made  by  Thalen  and  the  author 
indicate  that  the  existence  of  a  new  element  between  lanthanum  and 
didymium  is  impi-obable.  C.  H.  B. 

Ammoniacal  Zinc  Chlorides.  By  G.  Andr6  {Compt.  rend.,  94, 
963 — 966). — If  gaseous  ammonia  is  passed  into  a  solution  of  zinc 
chloride  in  cold  concentrated  ammonia,  and  the  mixture  is  then  heated 
until  the  crystalline  precipitate  is  redissolved,  the  solution  on  cooling 
deposits  large  octohedral  crystals,  to  which  Divers  assigned  the  formula 
5NH3,ZnCl2,HiO.  This  compound  dissolves  easily  in  a  small  quantity 
of  water,  but  is  decomposed  on  diluting  the  solution.  Its  heat  of  forma- 
tion is — 

5NH3  (gas)  +  ZnCl2  (solid)  +  H,0  =  +  74-67  cal. 

Kane's  compound,  4ZnCl2,8NH3,H20,  prepared  by  passing  ammonia 
into  a  hot  concentrated  solution  of  zinc  chloride  until  the  precipitate 
is  redissolved,  gave  the  following  results  : — 

4ZnCl2  (solid)  +  8NH3  +  HjO  =  +  176-16  cal. 

Other  compounds  obtained  by  the  action  of  ammonia  on  zinc  chlo- 
ride under  varying  circumstances,  have  the  composition — 

2ZnCl2,4NH,,HaO ;  5ZnCl2,10NH3,2HA  and 
6ZnCl2,12NH3,ZnO,4H20. 

The  heat  of  formation  of  the  last-mentioned  is — 

6ZnCl2  +  6NH3  +  ZnO  +  4H.,0  =  269-16  cal. 

Compounds  of  zinc  chloride,  ammonium  chloride,  and  zinc  oxide 
were  also  prepared,  and  their  heats  of  formation  determined  as 
follows  : — 

3ZnCl2  +    6NH4CI  +  H.,0  =+  16-78  cal. 
2ZnCl,  +    8NH4CI  +  ZnO  =  +     6-48   „ 
3ZnCl2  +  IONH4CI  +  ZnO  =  +     7-42   „ 

The  first  compound  crystallises  in  large  plates  very  soluble  in 
water:  the  other  two  are  also  crystalline,  but  are  decomposed  by 
water. 

The  author  is  studying  the  oxy chlorides  of  zinc.  C.  E.  G. 

Cuprous  Sulphites  and  their  Derivatives.  By  Etard  {Compt. 
rend.,  95,  36 — ^38  and  137—140). — In  a  previous  note  the  author  has 
shown  that  the  action  of  sulphurous  anhydride  on  a  solution  of  cupric 
acetate  yields  at  first  the  salt  Sb032Cu'.>Cu"ioH!o  +  2IH2O,  described 
by  P.  de  Saint-Gilles.  If  a  current  of  sulphurous  anhydride  is  passed 
into  a  solution  of  cupric  acetate  at  85°,  a  granular,  yeUow  precipitate. 
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of  the  composition  S8032Ca'4Cu"u,Cu20  +  SHaO,  is  formed,  and  by 
further  action  of  the  gas  this  is  converted  into  the  componnd 
SO3CU2,  SO3CU  4-  2H2O,  described  by  Chevreul.  By  varying  the 
temperature  and  relative  proportions  of  acid  and  water,  a  whole  series 
of  basic  salts  can  be  obtained  with  colours  varying  from  light-brown 
to  deep  violet.  If  the  solution  is  veiy  dilute,  cuprous  oxide  is  formed. 
All  these  basic  salts  are  perfectly  homogeneous  and  crystallise  well, 
but  the  proportion  of  copper  varies  as  if  their  composition  was  governed 
by  the  physical  conditions  and  not  by  the  laws  of  chemical  combina- 
tion. One  of  these  salts  was  obtained  several  times  in  violet  crystals 
of  the  composition  SOsCuojOCuaO. 

When  crystallised  basic  cupric  acetate  is  dissolved  in  acetic  acid  of 
8°,  and  sulphurous  anhydride  is  passed  into  the  boiling  saturated 
solution,  the  latter  acquires  a  deep  blue  colour,  and  a  heavy  precipitate 
of  white  nacreous  plates  is  formed.  The  passage  of  the  gas  is  discon- 
tinued before  this  precipitate  is  converted  into  the  violet  compounds 
previously  mentioned,  the  liquid  is  decanted  ofp,  and  the  precipitate 
washed  on  a  filter  with  water,  alcohol,  and  ether.  This  new  salt  is 
cuprous  sulphite,  SO3CU2  +  H2O,  which  has  not  previously  been  isolated 
with  certainty.  It  forms  colourless  or  slightly  amber  hexagonal  tables 
which  act  on  polarised  light ;  sp.  gr.  at  15°  =  3'88. 

Tagosky  stated  (Compt.  rend.,  1851)  that  red  cuprous  sulphite  is 
obtained  by  treating  cuprous  ammonium  sulphite,  S03Ca2,SOi(NH4)2 
-f  2H2O,  with  sulphurous  acid,  but  Saint- Gilles  was  unable  to  obtain 
this  compound.  The  author  finds  that  by  prolonged  and  repeated 
digestion  with  sulphurous  acid,  the  cuproso-ammonium  salt,  which 
forms  colourless  hexagonal  crystals,  is  completely  converted  into  brick- 
red  prismatic  crystals  which  act  on  polarised  light  and  have  the  em- 
pirical composition  SO3CU2  +  H2O  ;  sp.  gr.  at  15°  =  4"46.  This 
compound  is  more  readily  obtained  by  the  action  of  sulphurous  acid 
on  the*sodium  salt  S03Cu2,S03Nao  +  2H2O,  thus,  S03Cu2,S03Na2,2H20 
•f  SO3H2  =  S03Cu2,H20  +  HoO  +  2S03NaH.  Cuprous  sulphite 
exists,  therefore,  in  two  isomeric  modifications  which  differ  in  colour 
and  specific  gravity.  The  white  modification  may  be  converted  into 
the  red  by  prolonged  digestion  with  sulphurous  acid  in  sealed  tubes. 
The  white  salt  corresponds  with  the  white  cuprous  chloride  and  acetate, 
and  is  the  normal  cuprous  sulphite.  The  red  salt,  cuprous  ifosulphite, 
is  in  all  probability  a  polymeride,  a  supposition  which  is  confirmed  by 
the  composition  of  a  derivative  mentioned  hereafter.  With  the  excep- 
tion of  the  fluo-salts  this  is  the  only  known  instance  of  isomerism 
amongst  true  inorganic  salts. 

Normal  cuprous  sulphite  combines  readily  with  sodium  hydrogen 
sulphite  to  form  the  white  crystalline  salt  S03Cu",S03Na2  +  H2O, 
insoluble  in  water,  but  slowly  decomposed  by  a  large  excess  of  the 
latter.  This  salt  has  previously  been  obtained  by  Commaille  and 
Svensson  under  very  different  conditions.  By  treating  different 
copper  solutions  with  sulphites,  Saint-Gilles,  Commaille,  and  Svensson 
have  obtained  a  number  of  double  salts  of  the  general  formula 
S03Cu2,S03M2  +  2H2O.  The  authur  has  obtained  the  sodium,  potas- 
sium, and  ammonium  salts  described  by  those  chemists,  and  also  the 
lithium  salt,  by  boiling  Chevreul's  salt  with  the  corresponding  alkaline 
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hydrogen  sulphites.  The  alkali-metals  displace  the  copper,  which 
passes  into  the  cuprous  condition  and  forms  a  new  double  salt,  whilst 
sulphurous  anhydride  is  given  off,  thus  :  2(S03Cn2,S03Cu  +  2H2O)  + 
6S03XaH  =  3(S03Cu2,S03Na2  +  2H,0)  +  SO4H2  +  380^.  An 
intimate  relation  exists  between  the  cuproso-sodium  salts  and  Chev- 
reul's  salt.  They  all  contain  cuprous  copper  as  an  essential  con.sti- 
tuent,  and  the  otlier  metals,  K^,  Na2,  hU,  (NH4)2,  Cu",  can  undergo 
reciprocal  displacement  without  in  any  way  altering  the  type  of  the 
resulting  salt.  The  same  changes  would  take  place  if  there  existed  an 
acid  sulphite,  S03Cui,S03H2  +  2H20,  but  the  author  has  shown  that 
although  the  cuproso-alkaline  salts  lose  their  alkaline  metal  when 
treated  with  sulphurous  acid,  a  normal  and  not  an  acid  sulphite  is 
formed,  hence  it  would  appear  that  the  acid  salt  is  not  stable  in  the  free 
state,  but  loses  its  acid  and  becomes  polymerised,  forming  cuprous 
isosulphite. 

The  salt  S03Cu2,S03Naj  -|-  llHoO,  derived  from  normal  cuprous 
sulphite,  is  connected  with  Chevreul's  salt  and  the  ordinary  cuproso- 
alkaline  sulphites.  It  may  in  fact  be  regarded  as  a  more  highly 
hydrated  form  of  the  salt  SOaCu^SOaNaz  +  2H,0.  On  the  other 
hand,  Chevreul's  salt  may  be  obtained  from  the  normal  sulphite  by 
first  converting  it  into  the  double  sodium  salt. 

Cuprous  isosulphite,  when  gently  heated  with  a  concentrated  solu- 
tion of  sodium  hydrogen  sulphite,  yields  a  chamois-coloured  compound 
of  the  composition  SB03,(Cu2)3Nai6Hio  +  43H20.  This  salt  belongs  to 
the  series  of  octo-sulphites,  several  of  which  the  author  has  previously 
described,  and  its  formation  indicates  that  the  formula  of  the  isosul- 
phite is  S803,(Cu2)8H,o  =  (S03Cnj,H20)8.  C.  H.  B. 

Decomposition  of  Gallium  Protochloride  by  Water.     By  L. 

DE  BoiSBAUDRAN  (Compt.  rend.,  95,  18). — The  author  has  already 
observed  that  when  anhydrous  gallium  protochloride  is  dissolved  in 
water,  gas  is  evolved  in  quantity  which  increases  with  the  degree  of 
dilution.  A  precisely  similar  effect  is  produced  when  metallic  gallium 
is  dissolved  in  the  cold  in  a  small  quantity  of  concentrated  hydro- 
chloric acid.  The  limpid  liquid  thus  obtained  gives  off  gas  only  very 
slowly,  but  if  diluted  with  water  a  rapid  evolution  of  gas  takes  place. 
Each  fresh  dilution  causes  renewed  evolution  of  gas,  but  the  total 
volume  given  off  is  about  10  c.c.  for  every  O'l  gram  of  metal.  We 
have  here  an  example  of  a  metallic  protochloride  sufficiently  stable  to 
be  formed  in  presence  of  water,  but  rapidly  passing  into  perchloride, 
with  evolution  of  hydrogen,  as  the  quantity  of  water  present  is 
increased.  C,  H.  B. 

Chromammonium-compounds.  By  S.  M.  JoRGE^fSEx  (/.  pr: 
Ghem.  [2],  25,  321 — 348). — In  this  paper,  the  intermediate  products 
of  the  oxidation  of  chromaramonium  chloride  into  cliloropurpureo- 
chromium  salts  are  investigated,  thus  furnishing  an  explanation  of  the 
oxidation  process. 

When  air  is  passed  through  the  dark  blue  ammoniacal  solution  of 
chromium  bromide,  a  blue  crystalline  salt  separates,  which,  by  dilute 
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hydrobromic  acid,  is  converted  into  a  beautiful  salt,  quite  different 
from  bromopnrpureochromium  bromide,  and  called  by  tlie  author 
rhodochromium  bromide.  Rhodochromium  chloride  is  likewise  pro- 
duced during  the  preparation  of  chloropurpureochromium  chloride 
(this  Journal,  38,  10),  and  separates  out  in  rose  to  carmine-red  prisms, 
as  soon  as  the  blue  ammoniacal  solution  comes  in  contact  vvith  the  air. 
Jlhodochromium  salts  dissolve  in  ammonia  or  soda  with  a  blue  colour, 
and  are  precipitated  as  blue  crystalline  basic  salts  by  alcohol  or  neutral 
salt  solutions  ;  acids  reconvert  these  into  the  normal  salts.  The  blue 
solution  of  the  rhodo-salts  very  soon  undergoes  a  change,  with  forma- 
tion of  a  new  series  of  red  salts,  isomeric  with  the  rhodo-salts.  The 
autlior  calls  these  erytUrochromium  salts.  They  are  precipitated  from 
the  solution  by  acids,  are  soluble  in  ammonia  with  a  carmine  colour, 
and  are  precipitated  as  carmine,  crystalline,  basic  salts,  which  are  in 
their  turn  reconverted  into  normal  salts  in  the  same  way  as  the  rhodo- 
salts.  Boiling  with  concentrated  hydrobromic  acid  converts  the 
bromides  of  all  the  four  series  into  bromopurpureochromium  bromide. 

Normal  Rhodochromium  Salts.  —  Bhodochromium  bromide, 
HO.(Cr2,10NH3)Br5,H2O,  can  be  prepared  in  three  ways.  1. — Ten 
grams  of  chromium  oxide,  in  the  form  of  hydrate,  are  dissolved 
in  100  c.c.  of  concentrated  hydrobromic  acid,  the  green  solution 
is  poured  on  the  zinc  in  a  Christensen's  apparatus,  and  30  c.c. 
of  half-dilute  hydrobromic  acid  are  added.  As  soon  as  the  liquid 
is  quite  blue  (after  about  10  minutes),  the  evolution  of  hydrogen 
is  quickened  by  the  further  addition  (30  c.c.)  of  the  half-dilute 
acid,  the  liquid  being  forced  over  by  the  pressure  into  a  solution 
of  1.50  grams  of  ammonium  bromide  in  750  c.c.  of  strong  ammonia. 
The  deep-blue  solution  thus  produced,  after  removing  any  zinc,  is 
oxidised  by  means  of  a  stream  of  air.  The  liquid  is  decanted  as 
quickly  as  possible  from  the  blue  crystalline  precipitate  of  basic 
rhodochromium  bromide  thus  formed,  which  is  then  treated  with 
excess  of  diluted  hydrobromic  acid  (1  vol.  acid  to  3  vols,  water), 
whereby  it  is  changed  into  the  red  normal  salt.  2. — One  gram  of 
rhodochromium  chloride  is  dissolved  in  about  60  c.c.  of  cold  water 
(not  in  sunlight),  filtered,  and  mixed  with  10  c.c.  concentrated  hydro- 
bromic acid  :  almost  all  the  chromium  separates  out  as  rhodobromide. 
3. — Erythrochromium  bromide  is  converted  into  the  rhodo-salt  by 
heating  for  24  hours  at  100°.  When  pure,  rhodochromium  bromide 
forms  a  rather  bulky  pale  carmine-red  crystalline  (needles)  powder. 
The  air-dried  salt  loses  1  mol.  H20  by  exposure  over  sulphuric  acid 
for  10  to  15  days.  When  heated  in  the  air,  it  is  resolved  far  below 
red  heat  into  chromium  oxide.  It  is  only  slightly  soluble  in  cold 
water,  with  a  violet-red  colour  and  neutral  reaction.  When  warmed, 
the  solution  becomes  blue-violet,  and  boiling  either  alone  or  with  soda 
entirely  decomposes  it,  ammonia  being  given  off  and  chromium 
hydroxide  deposited.  This  change  takes  place  gradually  even  in  the 
dark.  The  salt  is  insoluble  in  dilute  hydrobromic  acid  and  in  aqueous 
ammonium  bromide.  If  it  is  boiled  with  water  containing  a  small 
quantity  of  hydrobromic  acid,  it  is  converted  into  roseochromium 
bromide ;  on  the  other  hand,  with  the  concentrated  acid,  it  yields 
bromopurpuro-bromide ;  this   reaction  is  nearly  quantitative.      It  is 


INORGANIC  CHEMISTRY.  1169 

therefore  evident  that  the  rhodo-salt  contains  10  mols.  NH3  to  2  atoms 
chromium.  With  silver  nitrate,  all  the  bromine  is  precipitated,  and, 
when  shaken  with  freshly  precipitated  silver  chloride  and  filtered,  the 
filtrate  contains  the  rhodochloride.  By  dilute  soda  or  ammonia,  how- 
ever, one  bromine-atom  only  is  removed,  and  the  blue  basic  rhodobro- 
mide  remains  in  solution  ;  if  sodium  thiosulphate  is  at  once  added  to  this 
blue  solution,  basic  rhododithlonate  separates  out  as  a  blue  crystalline 
precipitate  of  glittering  leaflets.  Alcoholic  ammonia  precipitates  blue 
basic  rhodobromide  from  the  rhodobromide  solution.  With  dilute 
hydrochloric  acid  (1  to  2),  the  cold  freshly  prepared  saturated  rho- 
dobromide solution  gives  a  violet-red  precipitate  of  impure  rhodo- 
chroniium  chloride.  Hydrobromic,  hydriodic,  dilute  nitric,  and  dilute 
sulphuric  acids  (especially  in  presence  of  alcohol)  behave  in  a  similar 
manner,  the  respective  rhodockromium  salts  being  precipitated. 
Platinum  bromide  gives  a  sctirlet-red  precipitate  of  microscopic  four- 
rayed  stars.  Its  behaviour  with  various  reagents  is  also  described. 
Bhodochroniium  chloride  can  be  prepared  from  the  bromide  by  filtering 
the  solution  into  half-dilute  hydrochloric  acid ;  it  is  purified  in  a 
manner  similar  to  the  bromide.  Or  thus,  chromium  chloride  solution 
from  60  grams  potassium  dichromate  is  reduced  by  Chi-istensen's 
method  (/.  pr.  Cliem.  [2J,  23,  56),  and  then  driven  into  500  grams 
•ammonium  chloride  dissolved  in  750  c.c.  strong  ammonia;  the  blue 
solution  is  then  very  quickly  oxidised  by  shaking  with  free  oxygen ; 
it  turns  red,  and  rhodochromium  chloride  separates.  In  the  pure 
state,  rhodochromium  chloride  forms  a  bulky  pale  carmine  mass  of 
thin  small  needles.  It  loses  1  mol.  HjO  over  sulphuric  acid.  Heated 
for  several  days  at  130°,  it  becomes  grey-green ;  at  higher  tempe- 
i-atures  it  behaves  like  the  bromide.  With  most  reagente,  it  behaves 
in  a  manner  similar  to  the  bromide.  Aqueous  ammonia  saturated  with 
ammonium  chloride  has  no  action  on  it.  Heated  just  to  boiling  with, 
dilute  ammonia  (1  gram  with  10  c.c),  and  then  quickly  cooled  and 
treated  with  3  vols,  concentrated  hydrobromic  acid,  yellow  roseo- 
chromium  bromide  is  formed.  With  silver  carbonate,  rhodochromium 
carbonate  is  produced,  forming  a  blue-violet  solution  with  alkaline  re- 
action ;  from  this  solution,  sodium  thiosulphate  precipitates  rhodo- 
dithionate,  and  alcohol  an  oil  which  dissolves  in  water  and  gives 
with  dilute  nitric  acid  a  precipitate  of  rhodochromium  nitrate  with 
evolution  of  carbonic  anhydride.  With  freshly  precipitated  silver  oxide 
and  water,  rhodochromium  chloi'ide  gives  rise  to  blue  rhodochromium 
hydroxide,  which  very  quickly  changes  into  the  carmine-red  erythrO' 
chromium  hydroxide ;  this  in  its  turn  is  very  quickly  oxidised  to  roseo- 
chrominm  chromate,  with  separation  of  metallic  silver.  Many  additional 
reactions  of  the  rhodochromium  chloride  are  also  given. 

Bhodochroviium aurochloride,  HO(Cr2,10NH3)Cl3,2AuCl4,2H2O, forms 
reddish-yellow  needles,  soluble  in  cold  water ;  they  give  up  the  2  mols. 
H2O  at  l00°  ;  when  heated  over  a  flame,  they  decompose  suddenly  with 
crackling  noise.     The  jplatinochloride, 

HO(Cr2,10NH3)Cl3,PtCl6,HO.(Cr2,10NH3)Cl,2PtCl6,4H2O, 

is  an  orange-red  crystalline  precipitate.     Ehodochromium  iodide  is  pre- 
pared and  purified  in  a  manner  analogous  to  the  bromine  and  chloride. 
VOL.   XLII.  4  i 
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It  is  a  pale  violet-red  precipitate,  with  silky  lustre,  consisting  of  very 
small  pi'isms;  it  loses  1  mol.  H2O  at  100°.  Its  other  properties  are 
similar  to  those  of  the  chloride  and  bromide.  Basic  rhodochromium 
iodide  forms  brilliant  indigo-blue  crystals  (octohedra).  Rhodochromium 
nitrate,  HO(Cr2,10NH3),5NO3,  prepared  by  filtering  a  solution  of  the 
chloride  or  bromide  into  cold  dilute  nitric  acid,  and  purifying  as  usual, 
forms  a  rose  or  carmine  mass  of  microscopic  needles,  frequently  in  fern- 
like aggregations.  At  100°  it  gradually  decomposes  with  considerable 
loss  of  weight,  becoming  blue-green.  When  heated  in  the  air,  it 
takes  fire  below  a  red  heat  and  swells  up  to  an  extraordinarily  porous, 
glistening,  greenish- grey  chromium  oxide.  Rhodochromium  nitrate 
dissolves  in  water,  forming  a  red  solution :  it  is,  however,  only  very 
slightly  soluble  in  dilute  nitric  acid,  and  when  boiled  therewith,  is 
partially  converted  into  the  roseonitrate ;  if  too  little  nitric  acid  is  used, 
the  liquid  becomes  deep  violet-red,  and,  on  cooling,  sets  to  a  bluish- 
grey  jelly  of  ammoniacal  chromium  hydroxide.  Boiling  with  concen- 
trated nitric  acid  converts  the  salt  completely  into  chromium  and 
ammoniuTn  nitrates,  thus  showing  that  the  nitropurpuro-salts  of  the 
chromium  series  are  not  stable,  differing  in  this  respect  from  those  of 
the  cobalt  series.  Boiling  with  ammonia  changes  the  colour  without 
the  formation  of  erythronitvate.  Gold  chloride  and  mercury  chloride 
give  no  precipitate  until  dilute  hydrochloric  acid  has  been  added  to  the 
solution  of  the  rhodonitrate.  Platinum  chloride  gives  the  same  pre- 
cipitate under  all  circumstances,  viz.,  long  red-yellow  microscopic 
needles  with  cleft  edges,  sometimes  in  cruciform  groups,  with  acute  or 
more  frequently  right  angles.  Other  reactions  are  the  same  as  those 
of  the  bromide  and  chloride.  Mhodochromium  sulphate  is  prepared  by 
adding  dilute  sulphuric  acid  to  a  cold  aqueous  solution  of  the  chloride. 
The  salt  is  washed  with  a  mixture  of  water  (3  vols.),  alcohol  (1  vol.), 
and  dilute  sulphuric  acid ;  it  forms  carmine-coloured  tables.  When 
heated  at  100°,  it  decomposes,  loses  weight,  and  becomes  violet.  It  is 
almost  insoluble  in  water ;  the  solution,  however,  is  coloured  blue  by 
ammonia.  It  dissolves  readily  in  cold  dilute  sulphuric  acid,  with  a 
splendid  carmine  colour ;  this  solution,  when  dilute,  gives  a  precipitate 
with  dilute  nitric  acid.  Concentrated  ammonia  is  apparently  almost 
without  action  on  the  sulphate,  but  dilute  soda  dissolves  it  with  a  blue 
colour,  and  shows  the  thiosulphate  reaction.  Platinum  chloride  gives 
a  bulky,  pale-red  precipitate  of  slender  needles.  When  boiled,  the 
sulphuric  acid  solution  of  the  sulphate  undergoes  no  visible  change. 
Uhodochromlum  dithionate,  (HO.Cr2,10NH3)2,5SoO6,2H2O,  is  preci- 
pitated on  adding  sodium  thiosulphite  to  the  solution  of  the  chloride 
in  very  small  pale-red  crystals,  which  become  darker  after  washing 
with  water,  and  consist  of  carmine-red  rhombic  prisms.  The  salt 
loses  all  its  water  over  sulphuric  acid.  At  lOU"  it  becomes  violet,  and 
gradually  decomposes. 

Basic  Rhodochromium  Salts.  —  Basic  rhodochromium  hromide, 
HO.(Cr2,10NH3).OH.Br4,H2O,  the  blue  crystalline  precipitate  obtained 
in  process  1  (see  above)  for  the  preparation  of  rhodochromium  bro- 
mide, is  washed  with  a  mixture  of  ammonia  and  alcohol,  then  with 
alcohol  alone,  and  dried  in  the  air.  This  salt  is  a  moderately  dark- 
blue  coarse  crystalline  powder  of  microscopic  octohedrons,  frequently 
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united  in  four- rayed  stars.  It  loses  1  mol.  H-,0  on  exposure  over 
sulphuric  acid  for  48  hours,  and  after  a  long  time  (several  months), 
decomposes,  losing  ammonia,  and  becoming  lilac-coloured  ;  the  same 
change  takes  place  when  the  substance  is  left  in  closed  vessels  in  the 
dark.  At  100",  it  loses  weight  and  becomes  greenish.  Dilute  hydro- 
bromic  acid  and  also  ammonium  bromide  convert  it  into  the  normal 
bromide,  but  strongly  ammoniacal  solutions  of  ammonium  bromide  do 
not  alter  it :  hence  the  necessity  of  having  plenty  of  ammonia  present 
during  its  preparation.  The  dry  salt  is  slightly  soluble  in  water, 
with  a  faint  alkaline  reaction  and  blue  colour,  which  very  soon 
changes  to  red,  owing  to  the  formation  of  basic  erythrochromium 
bromide.  It  is  insoluble  in  alcohol.  Basic  rhodochromium  chloriodide, 
OH.(Cr2,10NH3).OH,Cl2l2,  is  precipitated  in  coarse  dark-blue  granules 
of  pointed  pyramids  when  6  grams  of  ammonium  iodide  dissolved  in 
50  c.c.  of  water  are  added  to  2  grams  of  rhodochromium  chloride  dis- 
solved in  50  c.c.  of  cold  dilute  ammonia.  It  is  washed  in  the  same 
way  as  the  above  basic  salt,  which  it  resembles  in  properties.  Basic 
rliodoclirotninm  dithionate,  OH.(Cr.,10NH3)OH,2SaO6^H2O,  is  the  pale 
blue  precipitate  formed  when  sodium  thiosulphate  is  added  to  a  soda 
or  ammonia  solution  of  a  normal  rhodochromium  salt ;  it  is  washed 
with  water,  then  with  alcohol,  and  dried  in  the  air.  It  is  insoluble  in 
water  and  dilute  ammonia  or  soda.  The  pure  dry  salt  undergoes  de- 
composition, even  in  closed  vessels,  and  in  the  dark,  ammonia  is 
evolved  and  a  tetramine  salt  is  formed,  recognised  by  its  solubility 
in  concentrated  hydrochloric  acid,  and  by  the  formation  of  rhombic 
tables  of  a  chloro tetramine  sulphate  when  shaken  with  aqueous  am- 
monium sulphate.  D.  A.  L. 

Molybdenum  Fluorides.  By  F.  Mauro  and  R.  P\xebianco 
(Gazzetta,  12,  180 — 182). — In  order  to  establish  the  relation  between 
jnolybdenum  and  the  niobium  group  (vanadium,  niobium,  and  tantar 
lum),  the  titanium  group  (zirconium,  titanium,  and  tin),  and  chro- 
mium, the  author  has  undertaken  the  investigation  of  molybdenum 
compounds  of  the  formula  M0X5,  MoXi,  M0X3,  MoXo,  and  particularly 
of  the  molybdenum  double  fluorides. 

When  hydrated  molybdenum  dioxide  is  dissolved  in  a  concentrated 
boiling  solution  of  potassium  fluoride,  and  allowed  to  cool,  it  deposits 
the  compound  MoOF3,2KF,H20,  in  very  thin  green  laminas,  which  are 
iridescent  in  mass.  The  crystals  are  trimetric,  and  closely  resemble 
the  corresponding  niobium,  tungsten,  and  titanium  compounds.  It 
dissolves  in  water,  with  red-brown  colour,  and  gives  a  blue  solution 
with  acids.  It  reduces  potassium  permanganate  and  ammoniacal  silver 
solution.  Ammonia  precipitates  molybdenum  dioxide,  and  ammonium 
molybdate  remains  in  solution.  When  this  double  fluoride  is  dis- 
solved in  hot  hydrofluoric  acid,  slender,  sky-blue,  lustrous  crystals  are 
obtained.  The  solution  from  which  the  greeu  laminje  have  been  depo- 
sited is  of  a  purple  colour,  and  when  left  at  rest  for  some  time  yields 
violet  scales,  resembling  chrome-alum  in  colour.  They  give  a  precipi- 
tate with  ammonia. 

When  hydrated  molybdenum  dioxide  is  dissolved  in  a  warm  dilute 
solution  of  potassium  fluoride,  a  reddish-brown  solution  is  obtained,. 
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which,  on  cooling  deposits  a  reddish  crystalline  powder ;  this  has  not  as 
yet  been  further  examined ;  it  probably  belongs  to  the  form  MoXi,nA.. 
With  the  dioxide  and  a  concentrated  boiling  solution  of  ammonium 
fluoride,  splendid  red-brown  crystals  are  obtained,  the  composition  of 
which  must  also  be  referred  to  the  form  M.oX.i,nA.  Dissolved  in  hydro- 
fluoric acid,  they  yield  green-blue  crystals,  resembling  the  potassium 
salt  first  described,  and  also  blue  needles. 

The  author  is  continuing  the  investigation  of  these  compounds. 

C.  E.  G. 

Action  of  Hydrogen  Sulphide  on  Nickel  Chloride,  By  H, 
Baubigny  (Compt.  rend.,  95,  34 — 36;  see  also  this  vol.,  805). — IJnder 
precisely  similar  conditions,  in  both  neutral  and  acid  solutions,  nickel 
isulphate  is  converted  into  the  sulphide  by  the  action  of  hydrogen  sul- 
phide more  easily  than  the  corresponding  chloride,  and  the  laws 
which  the  author  has  previously  deduced  respecting  the  action  of 
hydrogen  sulphide  on  nickel  sulphate  hold  equally  well  in  the  case  of 
the  chloride.  The  precipitation  of  nickel  salts  by  hydrogen  sulphide 
depends  on  the  ratio  between  the  weight  of  acid  and  metal  present,  on 
the  nature  of  the  acid,  the  temperature,  the  time,  the  tension  of  the 
hydrogen  sulphide  in  the  solution,  and  when  heated,  on  the  relative 
volumes  of  liquid  and  gas  in  the  closed  space.  Nickel  can  be  com- 
pletely precipitated  by  hydrogen  sulphide  from  a  solution  of  the  acetate 
containing  free  acetic  acid,  if  the  solution  is  heated  to  70°  and  allowed 
to  cool  out  of  contact  with  air.  Any  oxidising  agents,  such  as  nitrates, 
must  be  decomposed  by  boiling  with  ammonium  sulphide. 

a  H.  B. 

Basic  Salts  of  Manganese.  By  A.  Gorgeu  (Compt.  rend.,  95, 
82 — 84). — The  basic  manganese  sulphate  previously  described  (this 
vol.,  1032)  forms  double  compounds  with  the  alkaline  sulphates  of 
the  general  formula  (3MnO,2S03  +  3H20)  +  M.,S04.  The  sodium 
salt  contains  an  additional  2  mols.  H2O.  The  potassium  salt  forms 
microscopic  rhombic  prisms,  with  an  angle  of  106°,  and  the  crystals 
of  the  ammonium  salt  are  similar,  but  with  a  slightly  different  angle. 
The  sodium  salt  appears  to  belong  to  the  same  system,  but  the 
crystals  are  too  small  to  admit  of  measurement.  The  potassium  and 
sodium  compounds  are  obtained  by  adding  an  alkali  to  a  boiling  solu- 
tion of  manganese  sulphate  and  the  alkaline  sulphate,  until  a  perma- 
nent precipitate  just  forms,  then  filtering,  and  allowing  the  filti'ate  to 
cool.  To  prepare  the  ammonium  salt,  the  solution  of  mixed  sulphates 
is  heated  to  80°,  and  ammonia  added  drop  by  drop  until  crystals  form. 
AH  three  salts  are  decomposed  by  water,  which  dissolves  out  the  alka- 
line sulphate,  and  then  gradually  decomposes  the  basic  manganese 
sulphate,  leaving  a  residue  of  monoxide,  which  in  presence  of  air  is 
gradually  converted  into  Mn304.  They  are  all  soluble  in  hydrochloric 
acid,  giving  a  colourless  solution  if  recently  prepared.  When  heated, 
the  ammonium  salt  begins  to  lose  its  water  at  180°,  and  at  a  dull  red 
heat  it  leaves  a  residue  composed  entirely  of  normal  manganese  sul- 
phate, the  manganese  monoxide  having  replaced  the  ammonium. 
Under  similar  conditions,  the  potassium  and  sodium  salts  begin  to  lose 
water  at  220°  and  130°  respectively,  and  after  ignition  leave  a  residue 
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containing  2  tnols.  normal  manganese  sulphate,  and  1  mol.  alkaline 
sulphate,  the  manganese  protoxide  having  been  oxidised  to  sesquioxide. 

C.  H.  B. 

Rhodammonium  Compounds.  By  S.  M.  Joroexsen  (/.  pr. 
Chem.  [2],  25,  34G — 348). — The  author  has  prepared  and  cursorily 
examined  some  of  the  rhodammonium  compounds,  and  has  found  them 
to  be  strictly  analogous  to  the  cobalt-  and  chrom-ammonium  com- 
pounds. A  chloropurpureochloride,  Cl2(Rh2,10NH3)Cl4,  and  a  chloro- 
purpureonitrate,  CU(Rh2,10NH3)4NO3,  have  been  prepared,  together 
with  the  corresponding  iodo-,  bromo-  and  nitro-purpureorhodium 
salts ;  also  roseo-  and  xantho-rhodium  salts.  All  these  salts  resemblo 
the  corresponding  chromium  and  cobalt  salts  in  every  particular 
except  colour :  with  the  exception  of  the  bromopurpureorhodium  salts, 
which  are  sulphur-yellow,  and  the  iodopurpureorhodium  salts,,  wiiich 
are  chrome-yellow,  all  the  above-mentioned  rhodammonium  salts  are 
white  or  slightly  yellow.  D.  A.  L. 
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Mechanical  Separation  of  Minerals.  By  C.  Do^^lter  (Monatsh. 
Chem.,  3,  -ill — 418). — The  method  in  use  for  the  mechanical  separa- 
tion of  the  constituents  of  rocks  are  three  in  number,  depending — 
I.  On  difference  of  density.  2.  On  the  use  of  an  electromagnet.  3.  On 
the  use  of  acids,  especially  hydrofluoric  acid.  The  tirst,  introduced  by 
Fouque,  which  consists  in  suspending  the  pulverised  rock-constituents 
in  a  solution  of  considerable  density,  is  perhaps  the  most  exact,  but  it 
is  not  always  applicable.  Of  the  solutions  used  for  the  purpose  the 
author  regards  that  of  mercuric  iodide,  recommended  by  Goldschmidt, 
as  capable  of  afibrding  the  best  results,  the  denser  solution  of  cadmium 
borotungstate  being  required  in  comparatively  few  cases. 

The  second  method,  likewise  introduced  by  Fouque,  has  been  adopted 
and  somewhat  modified  by  the  author  (p.  656  of  this  volume),  whose 
mode  of  proceeding  has  lately  been  criticised  by  Pebal  (p.  810),  who 
recommends  that  the  powder  to  be  acted  upon  by  the  electromagnet 
be  suspended  in  water,  instead  of  being  used  in  the  dry  state.  To  this 
Doelter  objects,  on  the  ground  that  when  the  fine  powder  is  suspended 
in  water,  the  particles  are  apt  to  agglomerate,  so  that  the  non-ferru- 
ginous minerals  are  carried  forward,  together  with  ferruginous  mag- 
netic particles  ;  further,  that  the  loss  of  material  is  greater  when  water 
is  used,  and  that  the  fine  pulverisation  required  in  this  case  interferes 
greatly  with  the  microscopic  examination,  which  is  so  highly  import- 
tant  for  the  veritication  of  the  result.  With  regard  to  this  electro- 
magnetic method,  the  author  further  remarks  that  it  is-  most  easily 
performed  on  rocks  of  granular  structure,  the  grey  powder  of 
syenites  and  diabases,  for  example,  being  thereby  separated  in  a  few 
minutes  into  a  white  powder  containing  the  non-felspathic  minerals, 
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and  a  dai'k-coloured  powder  composed  of  the  other  constituents. 
With  the  more  compact  rocks  it  is  necessary  to  repeat  the  treatment 
several  times,  as  in  this  case  the  proportion  of  the  intermediate  pro- 
ducts, i.e.,  of  non-homogeneous  material,  is  greater.  In  perfectly 
compact  rocks  containing  large  quantities  of  finely-divided  magnetite 
this  treatment  becomes  wholly  inapplicable.  For  complete  separation 
it  is  necessary  in  all  cases  to  resort  both  to  the  first  and  to  the  second 
method. 

A  third -method,  frequently  employed  of  late  years,  is  the  use  of 
hydrofluoric  acid  of  various  degrees  of  concentration.  The  author, 
however,  regards  it  as  inferior  in  accuracy  to  the  two  former.  The 
separation  of  felspar  from  easily  soluble  minerals,  such  as  nephelin, 
leucite,  haiiyn,  by  means  of  cold  very  dilute  hydrofluoric  acid,  is  often 
difficult,  notwithstanding  that  orthoclase  is  but  slightly  attacked  by 
the  acid,  unless  a  rise  of  temperature  takes  place.  Moreover  it  is 
difficult  to  hit  upon  the  right  concentration  of  the  acid,  which  has 
great  inflaence  on  the  solubility.  Better  results  are  obtained  in  the 
application  of  hydrofluoric  acid  to  the  separation  of  the  soluble  minerals 
leucite,  nephelin,  haiiyn,  and  anorthite  from  pyroxene,  hornblende,  and 
biotite,  <wbich  are  insoluble  therein.  If,  however,  the  last-named 
•minerals  are  to  be  separated  from  felspars,  some  degree  of  uncertainty 
again  arises,  as  the  action  must  be  continued  for  some  time  and  aided 
by  heat,  in  order  to  decompose  the  orthoclase,  and  in  that  case  the 
augite  is  likewise  attacked.  Treatment  of  the  pulverised  rock  with 
other  acids  does  not  always  yield  good  results.  Experiments  made  by 
the  author  with  hydrochloric  acid  succeeded  only  for  the  separation 
of  easily  soluble  constituents,  leucite,  nephelin,  anorthite,  haiiyn,  from 
insoluble  minerals,  orthoclase,  biotite,  hornblende,  and  augite ;  but  in 
the  case  of  olivin,  with  which  the  action  requires  to  be  continued  for 
some  time,  the  results  are  doubtful,  as  the  angite  is  likewise  somewhat 
attacked.  The  same  is  the  case  also  with  other  minerals  usually 
regarded  as  insoluble.  The  weak  side  of  the  separation  of  minerals 
by  acids  is  that  it  gives  exact  results  only  when  applied  to  fresh  unde- 
composed  minerals.  The  use  of  hydrochloric  acid  is,  however,  to  be 
recommended  in  cases  where  the  soluble  part  of  a  rock  is  to  be  esti- 
mated, which  is  important  with  regard  to  phonolites,  diabases,  &c. 
The  only  objection  to  the  method  is  that  many  augites  are  attacked  by 
.prolonged  treatment  with  the  strong  acid,  but  it  is  better  to  use 
hydrochloric  than  hydrofluoric  acid.  In  phonolites,  which  do  not 
require  prolonged  treatment  with  the  acid,  good  results  may  generally 
be  obtained,  and  in  this  manner  nephelin  may  be  separated  from  ortho- 
vclase,  a  result  not  easily  attained  by  any  other  method.  In  separating 
olivin  or  plagioclase  from  other  minerals  by  the  action  of  an  acid,  it  is 
advisable  first  to  remove  augites  or  other  minerals  which  are  attacked 
by  acids  if  only  in  traces,  by  one  of  the  previously  described  methods. 
In  the  treatment  with  acids  for  the  determination  of  soluble  consti- 
tuents, it  is  best  to  use  very  fine  powder. 

With  regard  to  the  quantity  of  substance  to  be  employed  for  the 
decomposition  of  a  rock,  the  author  finds  that  from  20  to  30  grams  are 
sufficient  in  most  cases,  and  that  with  some  rocks  accurate  results  may 
be  obtained  even  with  10  grams.  H.  W. 
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Columbite,  Orthite,  and  Monazite,  from  Amelia  Co.,  Vir- 
ginia. By  V.  P.  DuNNiNGTON  (Amer.  Chem.  J.,  4,  158 — 1(50). — 
Aiuong  the  minerals  found  together  with  tnicrolit^,  in  this  locality 
(1881,  Abstr.,  1002),  was  a  variety  of  columbite  having  a  decided  red 
colour  in  thin  splinters.  Hardness  =  5'5 ;  sp.  gr.  =  648.  Lustre 
subrcsiiious.  Colour  dark  brown.  Streak  light  brown.  It  gave  by 
analysis — 

TaPs.NbjOj.  SnOo.        MnO.         FeO.  CaO.  MgO.        Y,0,? 

84-81        trace        805        5-07        1*27        0*20        082  =  100-22 

The  excess  of  manganese  over  iron  probably  accounts  for  the 
unusual  red  colour  of  the  splinters,  and  the  light  colour  of  the  streak. 

The  density  of  the  mixed  acid  oxides  is  6-51.  Now  pure  TajOj  and 
NbaOj,  similarly  ignited,  gave  respectively  the  densities  7-87  and  4-20, 
whence  approximately  Ta^Os  =  53-4,  and  Nb^Os  31-4  per  cent.,  giving 
for  the  oxygen-ratio  of  the  acid  and  basic  oxides, 

Ta :  Nb :  R  =  77  :  26 :  10, 

and  leading  to  a  formula  in  which  the  molecular  ratio  of 

Nb,Oj  :  Ta»0»  =1:1. 

In  Dana's  Mineralogy  the  ratios  given  are  NbjOj  :  TajOj  =  2:1. 
3  :  1,  and  4  :  1.  In  accordance  with  the  above  analysis,  the  density  of 
the  mineral  is  greater  than  that  of  any  of  the  specimens  whose  analyses 
are  quoted  by  Duna. 

Orthite  occurs  in  the  same  locality  in  blade-like  crystals  several 
inches  long,  and  with  partly  decomposed  faces.  Hardness,  5-5.  Sp.  gr. 
3-323.  Lustre  pitchy.  Colour  greyish-black.  Streak,  greenish-grey. 
Fuses  with  much  intumescence,  and  is  gelatinised  by  hydrochloric 
acid  at  ordinary  temperatures.     Its  analysis  gave — 

SiO.> 32-35  I  FeO 1048 


AI2O3 16-42 

Fe^Os    4-49 

Ce.,03 11-14 

La,0, 3-47 

Di.O^ 6-91 


MnO 112 

CaO 11-47 

Na,0/ ^^^ 

H.,0 2-31 


100-62 


Monazite  from  th.e   same   locality  was  found  to  contain  thoria, 
constituent  not  hitherto  found  in  this  mineral.     Its  analysis  gave — 


CejOj. 
16-30 

DijOa. 
24-4 

LaaOg. 
10-3 

Y2O3. 
11 

FejOj. 

0-9 

AljiOa. 
0-04 

ThOj. 
18-6 

24-04 

SiOo. 
2-7  = 

98-38 

Excluding  the  thoria  and  silica,  the  remaining  constituents  give 
approximately  the  formula  (tl>)^''PaOa,  the  thoria  being  perhaps  in 
the  form  of  orangite.  H.  W. 
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Chemical  Composition  of  the  Minerals  of  the  Cryolite 
Group.  By  J.  Bkandl  {AnnaJen,  213,  1 — 15). — This  paper  contains  an 
account  of  the  results  obtained  on  analysing  several  of  these  minerals, 
which  were  obtained  from  Professor  Groth,  who  had  previously  deter- 
mined their  crystalline  form.  The  bases  were  determined  in  the  solu- 
tions obtained  by  heating  the  finely  powdered  mineral  with  concen- 
trated sulphuric  acid,  and  for  the  determination  of  fluorine,  Fresenius' 
modification  (Zeits.  Anal.  Chem.,  5,  190)  of  Wohler's  method  was 
adopted  with  some  slight  alterations.  The  water  in  the  majority  of 
cases  was  determined  directly  by  heating  the  mineral  with  lead  oxide, 
and  collecting  the  water  in  a  calcium  chloride  tube. 

Cryolite.  A  crystalline  variety  of  this  mineral  was  used  ;  it  belongs  to 
the  monosymmeti'ic  system,  and  has  the  same  composition  as  the  ordi- 
nary variety,  viz.,  AlFsjoNaF. 

Fachnolite  crystallises  in  thin  monosymmetric  needles,  united  in 
twin  forms  of  an  apparently  rhombic  habit;  it  occurs  in  cavities  of 
thomsenolite ;  the  analysis  shows  it  to  have  the  composition 
AlF3,CaF2,NaF. 

Thomsenoiite  occurs  in  a  variety  of  forms,  and  has  frequently  been 
confounded  with  pachnolite  :  the  specimen  analysed  consisted  of  colour- 
less, transpai*ent,  right-angled  parallelopipeds.  In  composition  it  differs 
from  pachnolite  by  containing  1  mol.  of  water. 

Ralstonite  is  a  rare  mineral,  discovered  by  Brush  (Sill.  Amer.  J., 
1871,  7,  30),  it  crystallises  in  regular  octohedrons,  and  occurs  in  spathic 
iron  ore  associated  with  thomsenolite.  From  the  analysis,  the  formula 
4AIF3  +  3Na(Mg,Ca)F  -|-  3H2O  may  be  deduced,  in  which  it  is  sup- 
posed that  a  portion  of  the  sodium  is  replaced  by  magnesium  and 
calcium. 

Ghiolite  is  found  in  a  massive  form,  associated  with  cryolite,  at 
Mask,  in  the  Ural  Mountains.  Analyses  of  this  mineral  have  led  to 
different  formulae  being  assigned  to  it  by  different  observers.  It  has  also 
been  found  in  well-defined  transparent  crystals  by  Koksharow,  and 
from  the  analyses  of  specimens  of  this  variety,  the  formula  3AIF3  + 
5NaF  is  assigned  to  it  by  the  author. 

Frosopile  was  discovered  by  Scheerer  (Pogg.  Ann.,  90,  315,  and  101, 
361),  who  thought  that  it  contained  silicon.  The  author  has  been 
unable  to  discover  this  element  in  it,  and  assigns  to  it  the  formula 

Ca(MgNa)Al2(F,OH)8, 

in  which  the  hydroxyl  is  supposed  to  replace  fluorine,  a  supposition 
which  is  supported  not  only  by  the  percentage  of  hydrogen  and  oxygen, 
but  also  by  the  fact  that  the  mineral  does  not  lose  weight,  even  at 
260°. 

Fluellite,  discovered  .by  Levy,  and  shown  by  Wollaston  to  contain 
aluminium  and  fluorine :  its  formula  is  probably  AIF3  +  H2O. 

P.  P.  B. 

Gunnisonite :  a  New  Mineral  from  Colorado.  By  F.  W. 
Clarke  and  N.  W.  Perry  {Amer.  Chem.  J.,  4,  140 — 142). — This 
mineral,  found  in  considerable  quantity  about  twenty  miles  south  of 
Gunnison  in  Colorado,  is  massive,  easily  scratched  hj  the  knife,  and 
of  deep  purple  colour  both  in  mass  and  in  powder.     It  is  intimately 
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mixed  with  a  semimassive  calcite  partly  tinpfed  with  ferric  oxide. 
Analysis  of  the  mixture  gave  31-9G  F,  4591  Ca,  602  SiOj,  5'21  AUO3 
with  trace  of  FejO,,  5-61  CO,  and  074  Na^O  =  93-45.  The  loss  is 
oxygen,  which  must  bo  reckoned  as  united  with  part  of  the  calcium. 
Assuming  that  the  fluorine  and  carbonic  anhydride  are  wholly  united 
with  calcium,  and  recalculating  the  remainder  of  the  calcium  as 
oxide,  the  preceding  results  may  be  thus  stated:  65'60  CaFa, 
1275  CaCOn,  10-02  CaO,  602  SiOj,  521  Al.Oj,  and  0-74  Na,0  = 
100-34,  and  lastly  if  the  calcium  carbonate  be  regarded  as  merely 
admixed  calcite,  the  remaining  numbers  will  give  for  pure  guniiiso- 
nite — 

CaFj.  CaO.  SiOj.  AljOg.  Nn^O. 

74-89  11-44  6-87  5-95  0-85  =  100 

these  numbers  agreeing  closely  with  the  formula 

7CaO,2Al203,4Si02,32CaF2. 

The  mineral  is  probably  an  alteration-product  of  fluorspar,  although 
it  may  possibly  be  only  a  mixture  of  that  species  with  a  silicate. 

H.  W. 

Crystalline  Rocks  in  the  Neighbourhood  of  Messina.    By 

L.  RicciARDi  (Qdzzetta,  12,  203 — 206).     This  paper  contains  analyses 
of  granite,  gneiss,  and  mica-schist  from  the  neighbourhood  of  Messina. 
1,  granite  ;  II,  gneiss  ;  III,  mica-schist.     The  powder  of  all  of  them 
when  moistened  was  sensibly  alkaline  to  litmus. 

I.  II.  III. 

SiO, 7409  70-57  57-67 

AI0O3 1513  17-96  17-92 

FeO   2-33  1-25  910 

CaO   2-92  5-17  319 

MgO 0-97  1-51  3-29 

CI trace  trace  trace 

KjO   2-34  2-03  386 

Na,0 0-85  0-77  1-09 

P.O5 0-41  0-32  0-38 

Loss  on  ignition 0-70  0-83  3-19 

99-74        100-41  99-69 

Sp.  gr.  at  18°   2-63  2-66  2-88 

C.  E.  G. 

Origin  of  Volcanic  Ashes,  and  Chemical  Composition  of  the 
Lavas  and  Ashes  ejected  in  the  latest  Eruptions  of  Vesuvius 
(1868—1882).  By  L.  Ricciardi  {Gazzetta,  1882,  305— 328).— This 
paper  gives  a  summary  of  the  views  of  various  authors  on  the  forma- 
tion of  volcanic  ashes,  and  analyses  of  the  lavas,  sands  and  ashes 
ejected  from  Vesuvius  in  the  interval  1868  to  1882.  The  following 
table  shows  the  maximum  and  minimum  values  of  the  several  consti- 
tuents of  these  sands  and  lavas  : — 
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Sands. 

SiO,  45-91   to  48-27 


SO3 

P0O5 

CI  

AI2O3 

FeA 

FeO    

CaO    

MgO 

K2O    

Na.,0 

Loss  by  ignition 


0-04 
1-65 
0-02 
15-11 
6-06 
3-01 
9-61 
403 
2-73 
102 
1-30 


0-08 
2-65 
0-06 

18-65 
8-41 
6-31 

15-78 
5-58 
6-27 
1-77 
3-67 


Lavas. 

47-43 

to  48-83 

0-00 

0-15 

1-83 

2-12 

traces 

15-58 

to  19-58 

3-93 

7-39 

3-34 

4-56 

912 

13-63 

3-12 

4-65 

3-68 

6-27 

1-41 

2-47 

0-12 

1-41 

The  conclusions  drawn  from  these  analyses  and  from  the  study 
of  the  minerals  of  which  the  lava,  sand,  and  ashes  are  composed,  are 
as  follows : — 

1.  The  ashes  are  produced  by  disintegration  of  the  lavas  resulting 
from  the  action  of  aqueous  vapour  disengaged  from  the  semifluid 
mass. 

2.  The  lava  consists  of  crystals  formed  in  the  interior  of  the 
mountain,  and  of  an  amorphous,  often  vitrified  mass,  either  interposed 
between  the  several  minerals,  or  including  them  within  itself. 

3.  Tlie  salammoniac  in  volcanic  products  is  formed  partly  by 
direct  combination  of  nitrogen  with  hydrogen,  partly  by  the  com- 
bustion of  organic  substances  overflowed  by  the  lava. 

4.  The  metallic  sulphides  in  the  ashes  and  lavas  are  formed  by  the 
action  of  hydrogen  sulphide  on  metallic  oxides. 

5.  The  phosphoric  acid  in  these  volcanic  products  is  in  combination 
with  lime.  Only  a  small  proportion  of  it  is,  however,  in  the  form  of 
apatite,  the  remainder  of  the  calcium  phosphate  entering  into  the 
composition  of  the  amorphous  substances.  H.  W. 

Waters  of  the  Isthmus  of  Panama.  By  Aillaud  (Gompt.  rend., 
95,  104 — 106). — This  paper  contains  analyses  of  the  water  of  two 
deep  wells  at  Emperador,  50  kilometers  from  the  northern  extremity 
of  the  canal,  and  of  the  Rio  Grande,  which  flows  into  the  Pacific  to 
the  south  of  the  town  of  Panama.  The  water  of  one  of  the  wells  is  of 
good  quality,  the  other  is  somewhat  rich  in  organic  matter.  The 
river  water  furnishes  a  good  potable  water.  It  contains,  however, 
0-057  gram  silica  per  litre,  and  also  traces  of  ruthenium. 

C.  H.  B. 

Analysis  of  the  Oberbrunnen  Springs  at  Salzbrunn  in 
Silesia.  By  R.  Feesenius  (J.  pr.  Ghem.  [2],  25,  310— 320).— The 
waters  of  these  springs  have  been  analysed  with  great  completeness  of 
detail,  at  the  request  of  the  proprietor.  Compared  with  an  analysis 
made  in  1866  by  Dr.  Valentiner  the  composition  appears  to  be  uni- 
form. The  water  is  in  great  demand  for  drinking  at  the  wells  and 
for  export  in  bottles.  The  following  is  contained  in  1000  grams  or 
the  water  : — 
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Valentiner, 
1866. 

Sodium  carbonate 1"5294 

Lithium  carbonate    0'0075 

Sodium  sulphate 0'4773 

Potassium  sulphate 0'0268 

Sodium  chloride   0'1719 

Calcium  carbonate    0'2951 

Strontium  carbonate     0"0033 

Magnesium  carbonate 0*2902 

Ferric  carbonate    0*00022 

Alumina  and  phosphoric  acid  . .  0*0005 

Silicic  acid 0*0255 

2*82772 

Carbonic  acid,  semi- combined. .      0*0220 
Carbonic  acid,  free    1*2430 


Fresenius, 
1881. 

1*521213 
0*008180 
0*459389 
0*052829 
0*176658 
0*304345 
0*003405 
0*311065 
0*004137 

0*030750 

2*871971 

0*935715 
1-876571 


J.  F. 


Organic    Chemistry. 


Some  Reactions  of  Ethylene  Bromide,  By  F,  Beilstein  and 
E.  WiEQAND  (Ber.,  15,  1368 — 1370). — On  heating  ethylene  bromide 
with  silver  oxide  and  water,  aldehyde  and  a  small  quantity  of  silver 
acetate  are  produced,  but  if  silver  carbonate  is  substituted  for  the 
oxide,  glycol  is  formed.  When  silver  carbonate,  ethylene  bromide, 
and  benzene  are  heated  at  55°,  a  dark  heavy  oil  is  produced. 

By  the  action  of  silver  sulphate  on  ethylene  bromide  diluted  with 
benzene,  bromethyl  sulphate  is  obtained  as  a  heavy  oil,  which  is  de- 
composed by  boiling  with  water,  forming  bromethylsulphuric  acid. 
This  acid  afterwards  splits  up  into  sulphuric  acid,  hydrobroraic  acid 
and  glycol.  The  crystalline  barium  salt  is  also  very  unstable.  On 
warming  a  solution  of  the  salt,  barium  sulphate  is  deposited,  and 
glycol  is  formed.  This  salt  does  not  appear  to  be  identical  with  the 
barium  salt  of  the  acid,  which  Wroblewsky  (Zeitschr.  f.  Chem.,  1868, 
563)  obtained  by  the  action  of  fuming  sulphuric  acid  on  ethylene 
bromide. 

Silver  sulphate  does  not  act  on  ethylene  chloride  in  presence  of 
water  at  100°.  No  reaction  takes  place  between  ethylene  bromide 
and  silver  sulphite  at  55°  in  the  presence  of  water.  W.  C.  W. 

Products  of  the  Distillation  of  Colophony.  By  A.  Renard 
(Compt.  rend.,  95, 141 — 142  ;  see  also  Abstracts,  1881,  738,  and  this  vol., 
64,  737). — The  fraction  boiling  between  106  and  156°  is  relatively  very 
small.  It  contains  a  higher  homologue  of  heptine,  octine,  CsHu,  b.  p. 
129—132°;  vapour-density  4*04;   sp.   gr.   at   20°  =  0*8158;   soluble 
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in  alcohol  and  ether.  Ocfcine  absorbs  oxygen  somewhat  rapidly,  but 
has  no  action  on  ammoniacal  solutions  of  cuprous  chloride  or  silver 
nitrate.  It  reacts  violently  with  bromine,  giving  off  hydrobromic 
acid,  but  if  the  hydrocarbon  is  added  drop  by  drop  to  bromine  in 
excess,  allowed  to  stand  24  hours,  and  the  product  is  washed  with 
soda  and  treated  with  ether,  it  yields  crystals  of  a  tribromo-derivative, 
CgHiiBrs,  m.  p.  246°,  very  slightly  soluble  in  ether.  The  ethereal 
washings  when  evaporated  leave  a  heavy  orange-coloured  oil,  of  the 
same  composition  as  the  crystals.  If  an  ethereal  solution  of  octine 
is  added  to  an  ethereal  solution  of  bromine,  a  very  unstable  dibromide, 
C8Hi4Br2,  is  formed.  Nitric  acid  acts  very  violently  on  the  hydro- 
carbon, with  evolution  of  carbonic  anhydride  free  from  nitrous 
vapours,  and  formation  of  oxalic  acid,  succinic  acid,  and  resinous  pro- 
ducts, which  dissolve  in  the  concentrated  acid.  By  treatment  with 
sulphuric  acid,  octine  is  polymerised  with  development  of  heat,  but 
without  evolution  of  sulphurous  anhydride  or  formation  of  an  appre- 
ciable quantity  of  sulphonic  acid.  When  treated  with  hydrochloric 
acid  gas,  octine,  alone  or  in  ethereal  solution,  is  altered  and  turns 
brown,  but  yields  no  definite  hydrochloride.  C.  H.  B. 

Action  of  Hydrogen  on  Thiocyanic  Acid,  and  Decomposition 
of  the  Thiocyanates  in  the  Residues  from  Gas  Manufacture, 
By  F.  Sestini  and  A.  Funaro  yGazzetta,  12,  184 — 190). — Hofmann 
has  examined  the  action  of  nascent  hydrogen  on  thiocyanic  acid,  and 
found  that  it  gave  rise  to  the  simultaneous  formation  of  ammonia, 
thiomethaldehyde,  methylamine,  hydrocyanic  acid  and  hydrogen  sul- 
phide ;  explaining  the  reaction  by  the  following  equations  : — 

CNSH  +  H,  =  CNH  -I-  SHa 
and  CNSH  4-  H4  =  H.CSH  +  NH3. 

The  author  finds  that  when  potassium  thiocyanate  is  treated  with 
zinc  and  very  dilute  sulphuric  acid  in  the  cold,  the  odour  of  hydro- 
cyanic acid  and  hydrogen  sulphide  soon  becomes  apparent,  but  even 
after  the  action  has  continued  for  two  hours,  there  is  no  odour  of  the 
thioaldehyde,  and  the  quantity  of  ammonia  in  the  solution  as  sulphate 
is  quite  inappreciable  ;  this  would  not  be  the  case  if  the  two  reactions 
took  place  simultaneously  as  Hofmann  supposed.  On  the  contrary, 
when  the  action  of  the  nascent  hydrogen  on  the  thiocyanic  acid  is 
continued  for  a  long  time  and  assisted  by  a  gentle  heat,  thiometh- 
aldehyde is  produced,  and  the  solution  yields  abundance  of  ammonia 
when  boiled  with  potash  after  removal  of  the  hydrocyanic  acid  and 
hydrogen  sulphide. 

It  remained,  therefore,  to  ascertain  in  what  wa.y  the  thiomethalde- 
hyde is  produced  :  two  reactions  are  possible,  methylamine  formed  by 
the  action  of  nascent  hydrogen  on  the  hydrocyanic  acid  might  react 
with  hydrogen  sulphide  to  give  thiomethaldehyde  and  ammonia,  or 
the  thioaldehyde  naight  be  derived  from  carbon  bisulphide  by  the 
action  of  nascent  hydrogen.  Experiment  showed  that  the  fii'st 
hypothesis  was  inadmissible,  as  no  trace  of  thioaldehyde  was  formed 
by  allowing  hydrogen  sulphide  and  methylamine  to  remain  in  contact 
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niider  the  most  varied  conditions.  When  thiocyanic  acid  is  treated 
with  an  acid,  it  evolves  hydrogen  sulphide,  and  this,  reacting  with 
another  portion  of  the  thiocyanic  acid,  may  give  rise  to  carbon  bisul- 
phide and  ammonia  thus  :  CNSH  +  HjS  =  CS..  +  NH3,  and  it  was 
found  on  digesting  ])otassium  thiocyanate  with  dilute  sulphuric  acid 
in  a  flask  furnished  with  a  reflux  condenser,  that  carbon  bisulphide  is 
produced.  The  author  infers,  therefore,  that  the  action  of  nascent 
hydrogen  on  thiocyanic  acid  takes  place  in  one  way  only  (CNSH  -|- 
Hj  =  CNH  +  HaS),  and  that  the  other  products  are  the  result  of 
secondary  reactions. 

TJt'Uuation  of  Residues  from  Gas  Manufacture. — The  lime  which  is 
used  in  the  purification  of  gas  contains  ammoniacal  salts  which  are 
valuable  as  fertilisers,  bnt  at  the  same  time  there  are  other  substances 
present  which  are  injurious,  such  as  calcium  sulphide  and  thiosul- 
phate,  bituminous  matters,  and  especially  ammonium  thiocyanate. 
The  author  takes  advantage  of  the  readiness  with  which  the  last  is 
decomposed  by  nascent  hydrogen  to  remove  it.  The  lime-waste  is 
first  spread  out  and  exposed  to  the  air  for  a  time,  by  which  the  sul- 
phides and  thiosulphates  are  oxidised,  and  the  bituminous  matters 
become  insoluble :  the  waste  is  then  agitated  for  some  time  with 
twice  its  bulk  of  water,  allowed  to  settle  for  five  or  six  days,  and  the 
clear  liquid  decanted  and  treated  with  iron  and  sulphui-ic  acid.  In 
this  way  the  thiocyanate  is  gradually  decomposed,  and  after  two  or 
three  days  it  is  poured  back  on  to  the  lime  sludge,  which  precipitates 
the  iron  as  oxide.  When  the  iron  is  peroxidised,  which  soon  takes 
place,  it  is  ready  for  use.  C.  E.  G. 

Action   of  Halogens    on    Sacchulmic    Compounds.    By  F. 

Sestixi  {Gazzetta,  1882,  292 — 302).^ — I.  When  bromine- water  holding  in 
suspension  sacchulmic  acid  or  sacchulmin  (Abstr.,  1880,  538 ;  this  vol., 
G05),  or  the  mixture  of  the  two  called  sacchulmose,  is  agitated,  an 
orange-yellow  body  is  formed  in  a  few  hours  if  the  original  substance 
is  freshly  prepared  and  still  moist,  in  two  or  three  days  if  it  has  been 
dried.  The  product  thus  formed  is  an  amorphous  powder,  insoluble 
in  water,  nearly  insoluble  in  ether,  somewhat  more  soluble,  especially 
with  the  aid  of  heat,  in  absolute  alcohol,  to  which  it  imparts  a 
brownish-red  colour.  The  increase  in  weight  of  the  product  is  greater 
than  that  of  the  bromine  absorbed,  so  that  it  is  pi-obable  that  the 
elements  of  water  are  likewise  taken  up  in  its  formation.  The 
alcoholic  solution  filtered  at  the  boiling  heat  deposits  a  small  quantity 
of  yellow  amorphous  matter,  and  when  evaporated  to  a  tenth  of  its 
bulk,  changes  to  a  brown  liquid  which  dries  up  to  a  black  shining 
substance. 

The  product  obtained  as  above  has  the  same  composition  whether 
prepared  from  sacchulmic  acid  or  from  sacchulmin.  Its  analysis  gave 
38*0  to  38"  14  per  cent,  carbon,  and  2"86  to  804  hydrogen,  agreeing 
nearly  with  the  formula  CaoHigBraOu,  according  to  which  its  forma- 
tion from  sacchulmic  acid,  C11H10O4,  may  be  represented  by  the  equa- 
tion 2CuH,o04  -f  9Br  +  3H2O  =  6HBr  +  a^HigBrjOu*  ;    and  as  it 

*  This  equation  is  incorrect ;  the  quantities  of  hydrogen  on  the  two  sides  do  not 
agree. — H.  W. 
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contains  three  atoms  of  Li-omine  united  with  two  sacchulmic  acid 
residues,  the  author  designates  it  by  the  name  sesquibromoxy- 
sacchulmide. 

II.  Action  of  Chlorine  on  Sacchulmic  Acid. — When  this  acid,  stove- 
dried,  finely  pulverised  and  suspended  in  water,  is  subjected  to  the 
action  of  a  slow  stream  of  chlorine,  five  or  six  hours  daily  for  a  week, 
its  colour  changes  from  black  to  reddish-brown  and  ultimately  to 
yellow.  The  product  thus  formed  is  easily  separated  from  the  liquid 
by  decantation,  and  after  being  washed  and  dried,  first  over  sulphuric 
iicid,  then  at  60 — 100°,  may  be  purified,  although  with  considerable 
loss,  by  solution  in  alcohol  and  precipitation  with  water.  It  is  more 
soluble  in  alcohol  of  85°  than  in  absolute  alcohol,  and  the  alcoholic 
solution  leaves  on  evaporation  a  reddish-yellow  amorphous  body, 
which  gives  by  analysis  42*74  per  cent,  carbon,  3'18  hydrogen,  23" 74 
chlorine,  and  30-34  oxygen,  agreeing  nearly  with  the  formula 
CuHjCI^Ob,  which  requires  4299  C,  261  H.,  2313  CI,  and  3123  O. 
Its  formation  is  represented  by  the  equation  CnHio04  +  4CI2  +  2H2O 
=  6HC1  +  CiiHsClaOe ;  and  as  it  contains  2  atoms  CI  and  2  atoms  O 
more  than  sacchulmic  acid,  the  author  names  it  dichloroxysacchul- 
mide.  This  body  is  thrown  down  by  water  from  its  alcoholic  solution 
in  yellow  flocks,  which  the  microscope  shows  to  be  made  up  of  light 
yellow  more  or  less  spherical  globules  from  -g^  to  -g-^  ram,  in 
diameter.  It  dissolves  in  acetic  acid,  and  is  deposited  from  the  solu- 
tion as  a  thin  transparent  yellowish  film.  After  drying  in  a  vacuum,  it 
may  be  heated  to  100°  without  alteration,  but  if  heated  in  the  moist 
state,  it  gives  off  acid  vapours.  It  begins  to  turn  brown  at  17h'^,  but 
does  not  melt  even  at  *Z00°,  at  which  temperature  however,  it  decom- 
poses with  copious  evolution  of  hydrochloric  acid.  It  dissolves  with 
deep  brown  colour  in  a  cold  solution  of  normal  sodium  carbonate,  and 
decomposes  hot  solutions  of  carbonates,  the  liquid,  which  has  a 
blackish  tinge,  giving  a  flocculent  precipitate  with  hydrochloric  acid. 
By  the  action  of  boiling  water,  dichloroxysacchulmide  is  resolved  into 
hydrochloric  acid  and  a  brown  product,  which  will  be  made  the  sub- 
ject of  future  investigation, 

III.  Oxy sacchulmic  Acid,  CuHftOe,  is  obtained  by  boiling  dichloroxy- 
sacchulmide with  aqueous  potash  in  a  reflux  apparatus  for  three  hours, 
then  leaving  the  liquid  to  cool,  and  gradually  adding  sulphuric  acid 
till  a  slight  acid  reaction  is  perceptible,  and  the  resulting  precipitate 
after  20  hours'  repose,  is  washed  in  a  filter  with  cold  water.  So  long 
as  the  wash- water  contains  a  considerable  quantity  of  sulphuric  acid, 
it  passes  through  nearly  colourless,  but  when  the  washing  is  nearly 
complete,  the  oxysacchulmic  acid  dissolves  in  the  water  in  considerable 
quantity,  and  the  filtrate  becomes  deeply  coloured.  To  recover  the 
acid  thus  dissolved,  the  filtrate  may  be  treated  with  cupric  sulphate, 
which  throws  down  a  copious  brown  flocculent  precipitate  of  cupric 
oxysacchulmate.  This  salt  gives  by  analysis  numbers  agreeing  nearly 
with  the  formula  C44H30CUO24,  and  showing  that  the  acid  has  the 
composition  C44H32024,  or  CuHsOb. 

ly.  Action  of  Chlorine  on  Sacchulmin. — When  this  substance,  which 
differs  in  composition  from  sacchulmic  acid  only  by  a  small  quantity 
of  the    elements    of   water,    is   treated  with  chlorine   in  the   manner 
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already  described  with  reference  to  the  Bacchnlmic  acid,  it  yields  the 
same  chlorinated  product,  viz.,  dichloroxysacchnlmide. 

V.  Action  of  Nascent  Chlorine  on  Sacrhulnwse. — When  this  sub- 
stance, which  is  a  mixture  of  sacchulmic  acid  and  sacclmlmin,  is 
treated  with  a  mixture  of  potassium  chlorate  and  strong  hydrochloric 
acid,  chlorine  is  abundantly  evolved  ;  and  if  the  mixture  be  gently 
heated,  the  sacchulmose  becomes  converted  into  a  light  yellow  sub- 
stance, which,  after  washing  and  drying,  gives  by  analysis  32"27  per 
cent,  chlorine,  agreeing  nearly  with  the  formula  of  trichloroxy- 
sacchulmide,  CnHRCUOe,  which  requires  32'07  per  cent.  CI.  This 
substance,  like  dichloroxysacchulmide,  when  subjected  to  the  slow 
action  of  boiling  water,  gives  up  part  of  its  chlorine ;  in  contact  with 
alkaline  solutions,  it  emits  an  odour  of  chloroform  and  is  converted  into 
a  product  simihir  to,  if  not  identical  with,  oxysacchulmic  acid. 

The  results  above  detailed  lead  to  the  following  conclusions  : — 
(1.)  The  halogens  afford  the  means  of  uniting  an  additional  quantity 
of  oxygen  to  the  elements  of  a  molecule  of  an  ulmic  product,  and  thus 
obtaining  substjmces  which  may  be  regarded  as  products  of  oxidation 
obtained  through  the  medium  of  compounds  containing  chlorine  and 
bromine,  the  study  of  which  substances  may  lead  to  important  exten- 
sions of  our  knowledge  of  the  chemical  nature  of  ulmic  compounds. 

(2.)  By  the  action  of  the  halogens,  it  may  be  possible  to  arrive  at 
the  qnantitative  estimation  of  ulmin,  a  substance  which  has  hitherto 
resisted  the  action  of  all  solvents,  and  consequently  has  never  yet 
been  separated  from  the  other  bodies  with  which  it  is  mixed  in  peat, 
soil,  &c.  H.  W. 

Elementary  Composition  of  Starch.  By  F.  Salomon  (J.  pr. 
Chem.  [2],  25,  348 — 3G2). — The  experimental  results  on  this  subject 
being  of  a  contradictory  nature,  and  the  important  question  as  to  the 
composition  of  starch  not  being  as  yet  satisfactorily  answered,  the 
author  has  made  it  the  subject  of  a  very  extensive  series  of  experi- 
ments. Before  starting  the  ultimate  experiments,  he  made  a  careful 
analysis  of  the  starch  used,  by  the  method  described  in  the  Bepert.  f. 
Anal.  Cheinie,  1,  274,  and  made  a  series  of  preliminary  experiments  to 
study  the  properties  of  the  starch-sugar,  already  published  (ibid.,  309). 
In  one  experiment  he  found  that  the  sugar  itself  underwent  a  change 
by  boiling  with  sulphuric  acid,  which,  however,  did  not  alter  the 
polarisation,  but  made  a  difference  in  the  reducing  power  as  regards 
Fehling's  solution  (after  four  hours'  boiling  with  dilute  acid  [1  :  19] 
the  loss  =  4'95  per  cent.)  ;  he  thinks  this  the  cause  of  AUihn's  small 
yields  of  sugar.  The  potato-starch  employed  in  these  experiments 
contained  7650  per  cent,  pure  starch,  0*247  residue  insoluble  in  dilute 
acid,  0273  ash,  22'980  water.  The  following  method  of  conversion  is 
employed  :  3  grams  of  air-dried  starch  are  mixed  in  a  flask  with  200 
c.c.  water  and  20  cc.  hydrochloric  acid  (sp.  gr.  1"125).  The  flask 
(fitted  with  a  reflux  condenser  for  the  polarisation  experiments)  is 
heated  in  a  water-bath  for  three  hours.  Suflicient  potash  is  then 
added  to  nearly  neutralise  the  acid,  the  solution  made  up  to  a  definite 
volume,  and  the  sugar  determined  by  AUihn's  method ;  the  results  ob- 
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tained  agree  with  those  of  Allihn,  the  mean  of  six  experiments  (three 
of  the  author's  and  three  of  AUihn's)  showing  that  sugar  formed 
=  lll'lG  per  cent,  of  the  starch  employed.  In  addition,  he  has  made 
several  determinations  of  the  sugar  by  taking  the  sp.  gw,  and  the 
rotatory  power,  and  with  similar  results.  In  the  polarisation  experi- 
ments, he  arranges  that  the  sugar  solutions  should  always  be  of  about 
the  same  degree  of  concentration.  The  results  tend  to  show  that 
CeHioOs  really  represents  the  composition  of  potato-starch :  for  the 
equation  CeHjoOs  +  HjO  =  CfiHijOo,  requires  that  100  parts  of  pure 
dry  starch  should  yield  111  11  parts  of  sugar.  The  author  thinks  it 
probable  that  all  starches  are  not  alike,  differing  as  they  do  in  their 
physical  and  chemical  properties ;  for  instance,  wheat-starch  beliaves 
differently  from  potato-starch  with  iodine  solution,  and  according  to 
Sachsse  gives  higher  results  on  conversion  into  sugar. 

The  method  of  conversion  described  above  is  advantageous  on 
account  of  the  moderate  temperature,  quickening  the  conversion  by 
the  use  of  stronger  acid,  and  the  avoidance  of  high  pressure. 

D.  A.  L. 

Nitration  of  Cellulose.  By  Vieille  (Compt.  rend.,  95,  132 — 
135). — The  cellulose  used  was  in  the  form  of  cotton- wool.  The  lowest 
nitration  product,  mononitro-cellulose,  is  obtained  by  the  action  of 
nitric  acid  of  sp.  gr.  1"450.  It  is  insoluble  in  ethyl  acetate  and  in  a 
mixture  of  alconol  and  ether:  analysed  by  Schloesing's  method,  1  gram 
yields  108'9  c.c.  of  nitric  oxide.  A  nitration  product,  soluble  in  a 
mixture  of  alcohol  and  ether,  and  therefore  suitable  for  making 
collodion,  is  given  only  by  acid  of  sp.  gr.  between  1'490  and  1*496. 
It  retains  the  structure  of  the  original  cotton,  and  is  entii-ely  soluble 
in  ethyl  acetate ;  1  gram  yields  183 — 194*4  c.c.  of  nitric  oxide.  The 
time  required  to  produce  the  maximum  nitration  with  acid  of  a 
particular  strength  is  longer  the  weaker  the  acid,  2  to  3  hours  sufficing 
with  acid  of  sp.  gr.  1"50,  whilst  acid  of  1"483  requires  120  hours. 
With  acid  of  sp.  gr.  1*470,  however,  the  cotton  swells  up  and  dissolves 
immediately,  and  under  these  conditions  nitration  is  rapid :  when 
the  syrupy  solution  is  poured  into  water,  a  white  precipitate,  which 
has  none  of  the  structure  of  the  original  cotton,  is  thrown  down.  Acid 
of  sp.  gr.  1*460  acts  only  slowly  on  cotton,  but  the  fibres  become  very 
brittle,  and  the  product  is  collected  in  the  form  of  a  pulp.  Weaker 
acid  has  little  or  no  action  on  cotton.  The  maximum  nitration  is 
obtained  with  a  mixture  of  nitric  and  sulphuric  acids.  The  result  is 
not  sensibly  affected  by  the  relative  proportions  of  the  two  acids,  even 
if  Nordhausen  sulphuric  acid  is  iised,  but  a  large  excess  of  sulphuric 
acid  considerably  diminishes  the  rapidity  of  the  reaction.  The  product 
has  the  composition  C24H?9(N02)ii02o,  retains  the  appearance  of  the 
original  cotton,  is  completely  soluble  in  ethyl  acetate,  but  only  very 
slightly  soluble  in  a  mixture  of  alcohol  and  ether.  1  gram  yields 
214  c.c.  of  nitric  oxide.  C.  H.  B. 

Nitrogenous  Acetone  Derivatives.  By  V.  Meyer  and  A.  Jannt 
(Ber.,  15,  1164 — 1167). — By  heating  unsymmetrical  dichloracetone 
with  hydroxylamine  hydrochloride  (6  mol.)  in  aqueous  solution,  and  an 
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equivalent,  amonnt  of  soda,  acetoximic  acid,  CjHsNjOi,  is  obtained.  It 
crystallises  from  alcohol  in  small  transparent  prisms  melting  at  153", 
and  from  water  in  small  cauliflower-like  masses  ;  it  exhibits  acid  proper- 
ties, and  dissolves  in  alkalis  to  a  colourless  liquid.  The  silver  salt, 
CsHjAgNoOa,  is  obtained  as  a  white  precipitate.  When  boiled  with 
strong  hydrochloric  acid,  hydroxylamine  hydrochloride  is  formed  in 
considerable  quantity.  Acetoximic  acid  can  also  be  obtained  by  the 
action  of  nitrosoacetone  on  hydroxylamine.  The  authors  consider  the 
probable  constitution  of  acetoximic  acid  as  NO.CHj.CMelN.OH,  and 
that  the  nitrogen  in  nitrosoacetone  may  also  be  present  asanoximide- 
group  (=N-OH).  A.  J.  G. 

Action  of  Electrolytic  Hydrogen  on  Bibasic  Acids  of  the 
Paraffin  Series.  By  L.  Balhiano  and  A,  Alessi  (Gazzdta,  12,  lUO 
— 11)5). — In  these  experiments  the  authors  employed  Naudin's  copper- 
zinc  couple  (Bull.  Soc.  Chim.,  36,  273),  and  Gladstone  and  Tribes 
couple,  the  zinc  and  copper  being  in  the  proportions  3 :  1,  but  the  zinc 
foil  was  about  three  times  the  thickness  employed  by  them. 

Oxalic  acid  in  5  per  cent,  aqueous  solution,  submitted  to  the  action 
of  Naudin's  couple  at  100°  for  12  hours,  gave  glycollic  acid  amounting 
to  about  7  per  cent,  of  the  theoretical  quantity.  Neutral  sodium 
oxalate,  in  2  per  cent,  aqueous  solution  with  Gladstone  and  Tribe's 
couple  at  100°  for  20  to  30  houi-s,  also  gave  glycollic  acid,  but  only 
about  1*5  per  cent,  of  the  amount  indicated  by  theory.  The  calcium 
glycollate  obtained  from  oxalic  acid  crystallised  with  5  mols.  H2O, 
whilst  that  from  sodium  oxalate  crystallised  with  4  mols.  HjO. 
Glaus  (Bull.  Soc.  Ghim.,  1867,  p.  358)  disputes  Church's  statement  that 
the  action  of  nascent  hydrogen  on  succinic  acid  gives  rise  to  an  alco- 
holic acid  :  it  seemed  to  be  a  matter  of  interest  therefore  to  ascertain 
the  action  of  the  zinc  couple  on  neutral  sodium  succinate.  The  results 
were  negative  ;  no  other  acid  except  succinic  could  be  detected  in  the 
solution.  C.  E.  G. 

Formation  of  Acid  Chlorides  by  aid  of  Sulphuric  Hydroxy- 
chloride.  By  K.  Heumann  and  P.  Kochlin  (Ber.,  15,  1114 — 1119). — 
By  the  action  of  sulphuric  hydroxychloride,  S02(0H)C1,  on  potassium 
chromate,  chromyl  chloride  was  obtained,  but  a  considerable  quantity 
uf  the  chromium  remained  in  the  retort  as  an  insoluble  green  mass. 
This  insoluble  substance  owes  its  formation  to  a  reaction  between 
chromyl  chloride  and  sulphuric  hydi'oxy chloride. 

Hydrochloric  acid  gas  reacts  on  dry  chromic  anhydride,  converting 
it  into  chi'omyl  chloride,  much  heat  being  evolved. 

Acid  chlorides  are  not  formed  by  the  action  of  sulphuric  hydroxy- 
chloride on  organic  acids,  or  are  formed  in  small  quantity  only,  the 
main  reaction  being  the  formation  of  sulphochlorides.  In  the  action 
of  sulphuric  hydroxychloride  on  aromatic  hydrocarbons,  sulphonic 
acids  and  sulphochlorides  are  obtained ;  the  authors  regard  the  forma- 
tion of  the  first  as  the  normal  reaction,  and  consider  the  formation  of 
the  sulphochloride  to  be  due  to  the  action  of  the  sulphuric  hydroxy- 
chloride on  the  sulphonic  acid  first  formed.  A.  J.  G. 

VOL.  XLII.  4  k 
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Occurrence  of  a  New  Fat  Acid  in  the  Nut  of  the  California 
Bay  Tree.  By  J.  M.  Stillman  and  E.  C.  O'Neill  (Amer.  Ghem.  J., 
4,  206 — 211). — This  tree,  Umbellularia  californica  (otherwise  known 
as  Oreodaphne,  Tetranthera,  or  Laurus  californica)  is  one  of  the  most 
widely  distributed,  as  well  as  one  of  the  largest  and  handsomest  of  the 
valley  trees  of  California.  It  is  evergreen ;  its  wood  is  much  used  as 
an  ornamental  wood  in  cabinet-work.  The  leaves  when  crushed  have 
a  strong  and  pungent  odour,  very  pleasant  however,  when  not  too 
strong.  The  same  odour,  but  fainter,  is  present  in  the  wood  when 
freshly  cut.  The  fruit,  which  is  abundant,  consists  of  a  berry  some- 
what larger  than  the  olive,  and  of  about  the  same  shape,  enclosing  a 
smooth  seed  something  smaller  than  an  olive.  The  seed  or  nut  has  a 
thin  hard  shell  and  a  large  dry  kernel. 

,The  nuts  divested  of  their  fleshy  husks  and  shells  were  well  ground 
in  a  mortar,  and  digested  with  ether,  in  a  percolating  apparatu.s,  and 
the  ether  was  then  distilled  ofF,  leaving  the  pure  fat,  which  solidified 
on  cooling  to  a  hard  tallowy  mass  melting  at  31°  to  32°,  and  having 
in  the  melted  state  a  sp.  gr.  of  0'925  at  31°.  Its  taste  is  disagreeable, 
producing  irritation  in  the  throat,  due  perhaps  to  the  presence  of  a 
certain  quantity  of  free  acid.  The  fat  dissolves  readily  in  ether  and 
in  benzene,  but  only  sparingly  in  alcohol. 

By  saponifying  this  fat  with  caustic  potash  and  decomposing  the 
resulting  soap-solution  with  hydrochloric  acid,  washing  the  clear  oily 
layer  which  separates  on  the  surface  with  hot  water,  then  separating 
and  drying  it,  a  white  tallowy  mass  is  obtained,  smelling  faintly 
when  cold,  but  emitting  a  peculiar,  disagreeable,  irritating  odour  when 
heated.  Its  melting  point  varied  in  different  preparations  from  31° 
to  34°,  and  its  analysis  gave  71  "24  per  cent,  carbon  and  11  "91 
hydrogen.  Further,  hj  fractionally  precipitating  an  alcoholic  solu- 
tion of  this  acid  with  alcoholic  magnesium  acetate,  then  saturat- 
ing the  mixture  with  ammonia,  leaving  it  at  rest,  decomposing  the 
resulting  magnesium  salts  with  hydrochloric  acid,  and  analysing  the 
fractions  of  acid  thus  obtained,  it  was  found  that  the  fatty  acid  of  the 
nut  consists  mainly  of  a  member  of  the  acetic  series  having  the  com- 
position C11H23O2.  This  acid,  the  authors  designate  as  umbelluUc 
acid.  When  purified  as  completely  as  possible,  it  is  a  white  crystalline 
solid  of  peculiar  taste,  which  irritates  the  mucous  membranes  of 
the  thi'oat.  It  distils  at  ordinary  pressures  without  decomposi- 
tion, giving  a  limpid  distillate  which  solidifies  to  a  crystalline  mass 
on  cooling.  It  boils  at  270 — 275"  (uncorrected)  under  ordinary 
pressure,  and  at  208 — 211°  under  a  pressure  of  100  mm.  [Kraift's 
undecylic  or  undecic  acid,  having  the  same  composition,  boils  at  212 '6° 
under  100  mm.  pressure  (Ber.,  11,  2219 ;   12,  1667)]. 

The  methyl-,  ethyl-,  and  amyl-ethers  of  umbellnlic  acid,  prepared 
in  the  usual  way  by  passing  dry  hydrogen  chloride  into  solutions  of 
the  acid  in  the  corresponding  alcohols,  are  mobile  fragrant  liquids, 
the  first  boiling  (after  purification  by  fractional  distillation)  at  244^  to 
246^  the  second  at  253— 255^  and  the  third  at  about  295°. 

H.  W. 

Dibromacrylic  and  Tribromopropionic  Acids.  By  H.  B. 
Hill  and  C.  W.  Andrews  (Amer.  Ghem.  /.,  4, 177 — 183). — An  abstract 
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of  the  first  part  of  this  paper,  describing  the  dibromacrylic  acid  obtained 
by  decomposing  barium  tribromopropionate  with  hydrochloric  acid, 
has  already  been  given  in  this  Journal  (Abstr.,  1881,  p.  1030). 

Tribromojjropionic  acid,  C3H3Br302. — When  dibromacrylic  acid  pre- 
pared by  the  action  of  barium  hydroxide  on  mucobromic  acid  is  heated 
for  eight  or  ten  hours  at  100°  in  sealed  tubes  with  three  or  four  times 
its  weight  of  hydrobromic  acid,  the  needle-like  crystals  disappear  and 
are  replaced  by  rectangular  plates  of  tribromopropionic  acid,  easily 
purified  by  successive  recrystalHsation  from  light  petroleum  and  carbon 
bisulphide.  The  acid  thus  prepared  is  very  soluble  in  alcohol  and  ether, 
soinewhat  less  soluble  in  chloroform,  carbon  bisulphide,  benzene,  and 
light  petroleum.  It  dissolves  freely  in  hot  water,  but  on  boiling  the 
solution  it  is  rapidly  decomposed,  with  formation  of  hydrobromic  acid. 
After  repeated  crystallisation  from  carbon  bisulphide,  the  acid  melts  at 
118°.  The  silver  salt,  CsHaAgBrsOj,  is  obtained  by  precipitation  from 
a  cold  aqueous  solution  of  the  acid,  in  small  clustered  rhombic  plates. 
It  is  rapidly  decomposed  by  warming  with  water,  with  formation  of 
silver  bromide,  but  may  be  dried  over  sulphuric  acid,  without 
essential  decomposition.  The  barium  and  calcium  salts  dissolve 
readily  in  cold  water,  but  the  solutions  are  instantly  decomposed  on 
warming,  with  formation  of  bromide.  The  barium  salt  is  likewise 
almost  wholly  decomposed  when  its  solution  is  evaporated  over  sul- 
phuric acid  in  a  vacuum  at  ordinary  temperatures ;  the  calcium  salt 
appears  to  be  somewhat  more  stable,  as  it  was  obtained  by  similar 
treatment  in  dendritic  groups  of  needles  ;  the  mother-liquor  however 
contained  calcium  bromide. 

The  dibromacrylic  acid,  C3H2Br202,  obtained  by  treating  this  tri- 
bromopropionic acid  with  barium  hydroxide,  agrees  in  melting  point 
(85 — 80°)  and  all  its  other  properties  with  that  which  is  prepared 
from  mucobromic  acid.  H.   W. 

Crystalline  Forms  of  Manganese  Tartronate  and  of  Tar- 
tronic  Acid  as  given  by  D.  Pantanelli.  By  R.  Panebianco 
{Gazzetta,  12,  183). — This  is  a  note  by  Panebianco  on  Pantanelli's 
measurements  of  the  crystals  of  these  compounds,  in  which  he  points 
out  various  errors  and  inconsistences.  C.  E.  G. 

Synopsis  of  the  Polybasic  Fatty  Acids  obtained  from  Ma. 
Ionic  Acid  by  Conrad's  Method.  By  C.  A.  Bischoff  (Ber.,  15, 
1100—1111). 
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Ethyl  Cyanomalonate.  By  A.  Haller  (Gompt.  rend.,  95,  142 — 
145). — Ethyl  malonate  was  prepared  by  Conrad's  method  {Annalen, 
204,  120).  32  grams  of  the  ether  were  mixed  with,  a  solution 
of  4'6  grams  sodium  in  50  grams  absolute  alcohol,  and  a  current  of 
dry  cyanogen  chloride  passed  into  the  homogeneous  mixture  until  it 
was  no  longer  absorbed.  There  is  considerable  development  of  heat, 
and  the  reaction  should  be  moderated  by  placing  the  vessel  in  cold 
water.  After  saturation  with  cyanogen  chloride,  the  thick  yellow 
liquid  is  diluted  with  water  and  agitated  with  ether,  to  remove  alcohol 
and  unaltered  ethyl  malonate.  The  aqueous  solution  is  acidified  and 
again  agitated  with  ether.  On  evaporation  of  the  ethereal  solution, 
ethyl  cyatwmaloyiate  is  obtained  as  a  reddish  liquid  with  a  distinctly 
acid  reaction.  It  is  dissolved  in  sodium  carbonate,  filtered,  reprecipi- 
tated  by  addition  of  acid,  washed  with  water,  dried  over  calcium 
chloride,  and  distilled  in  a  vacuum.  Thus  purified,  ethyl  cyano- 
malonate, CN.CH(C00Et)2,  is  a  colourless  oily  liquid  with  a  pun- 
gent smell  and  acid  reaction,  b.  p.  120 — 130°  at  25  mm.,  slightly 
soluble  in  water,  to  which  it  imparts  an  acid  reaction,  soluble  in  alco- 
hol, ether,  and  alkaline  solutions.  It  decomposes  carbonates  with  evolu- 
tion of  carbonic  anhydride,  and  when  exposed  to  the  air  is  coloured 
slightly  red.  Its  formation  may  be  expressed  thus  :  CHNa(C00Et)2 
+  CNCl  =  NaCl  +  CN.CH(C00Et)2.  The  sodium,  calcium,  and  lead 
salts  of  the  general  formulaCN.CM(C00Et)2  are  obtained  by  the  action 
of  the  ether  on  the  corresponding  carbonates.  They  are  crystalline 
compounds  soluble  in  water  and  alcohol,  and  resemble  the  metallic 
compounds  obtained  by  the  author  and  Held  from  ethylic  aceto- 
cyanacetate,  and  to  be  described  in  a  subsequent  paper.  These  salts 
also  resemble  the  metallic  derivatives  obtained  by  different  chemists 
from  ethylic  acetoacetate  and  chloracetoacetate.  The  derivatives  of 
these  ethers  are,  however,  obtained  by  the  direct  action  of  the 
metals  on  the  ethers,  or  by  treating  the  latter  with  solutions  of  the 
metallic  oxides  in  ammonia  or  potash,  whilst  the  derivatives  of  ethyl 
cyanomalonate  and  acetocyanoacetate  are  obtained  by  their  action  on 
metallic  carbonates.  It  would  appear  therefore  that  the  introduction 
of  the  cyanogen  group  into  the  molecule  of  ethyl  malonate  and  aceto- 
acetate, increases  the  readiness  with  which  they  exchange  hydrogen 
for  metals.  C.  H.  B. 

Transformation-products  of  Glutaric  or  Normal  Pyrotartaric 
Acid.  By  O.  Bernheimer  (Gazzetta,  1882,  281 — 285). — The  object 
of  the  experiments  described  in  this  paper  was  to  examine  the  deriva- 
tives of  glutaric  acid  intermediate  in  composition  between  that  acid 
and  piperidine.  Granting  that  piperidine  is  related  to  pyridine  in  the 
manner  pointed  out  by  Kcenigs  (Ber.,  12,  2341 ;  14,  1856 ;  this 
Journal,  1879,  Abstr.,  403), and  represented  by  the  following  formulae : — 

H  H  Ha         Ha 

Nf  ~^CH  HN<f 


\ 


^C=C^  ^c — c^ 

H        H  Ha       H,. 

Pjridine.  Piperidine. 


CH. 
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and  that  the  imide  of  glutaric  acid  is  a  pyridine  derivative  having  its 
nitrogen- atom  and  its  five  carbon-atoms  linked  together  in  a  closed 
chain  in  the  same  manner  as  the  piperidine,  it  follows  that  the 
replacement  of  the  two  oxygen-atoms  in  this  imide  by  four  atoms  of 
hydrogen  mnst  lead  directly  to  the  formation  of  piperidine. 

Glutaric  acid,  prepared  by  saponification  of  trimethylene  cyanide, 
was  converted  into  ammonium  salt,  and  this  salt,  perfectly  dried  and 
finely  pulverised,  was  heated  in  a  retort  placed  in  an  oil-bath.  It 
began  to  boil  at  150°,  and  at  175 — 180°  gave  ofp  ammonia  and 
water,  and  was  converted  into  glutarimide,  CsHtNOzi,  which  collected 
as  a  crystalline  mass,  partly  in  the  neck  of  the  retort,  partly  at  the 
bottom.  This  product  dissolves  in  boiling  alcohol,  and  separates  on 
cooling  in  very  thin  shining  scales,  which  may  be  obtained  perfectly 
colourless  by  recrystallisation  from  boiling  alcohol,  with  addition  of  a 
small  quantity  of  bone-black. 

Glutarimide  thus  obtained  melts  at  151 — 152°,  and  sublimes  with- 
out alteration  at  a  slightly  higher  temperature.  It  dissolves  in  water 
and  in  boiling  benzene,  but  is  nearly  insoluble  in  ether.  Like  succin- 
imide,  it  forms  a  silver-compound,  which  is  obtained  as  a  crystalline 
powder  by  boiling  the  alcoholic  solution  of  the  imide  with  ammoniacal 
silver  nitrate  and  evaporating  over  sulphuric  acid.  This  silver-com- 
pound, like  that  of  succinimide,  when  heated  in  a  sealed  tube  with 
methyl  iodide,  does  not  yield  a  methylated  imide,  but  is  reconverted 
into  glutarimide.  Glutarimide  heated  with  zinc-dust  gives  off  a  large 
quantity  of  ammonia,  and  yields  a  hydrocarbon,  together  with  a  base 
which  appears  to  be  intermediate  in  composition  between  pyridine  and 
piperidine. 

Glutarimide  is  attacked  by  phosphorus  pentachloride,  slowly  at 
ordinary  temperatures,  more  quickly  at  50 — 60°,  hydrochloric  acid 
being  abundantly  evolved,  and  the  mass  being  converted  into  a  dark- 
coloured  liquid,  which,  when  shaken  with  light  petroleum,  sepai'ates 
into  two  layers,  the  lower  containing  unaltered  glutarimide,  while  the 
upper,  when  evaporated  over  a  water-bath,  leaves  a  residue  which 
becomes  crystalline  after  all  the  phosphorus  oxychloride  has  sepa- 
rated. On  distilling  this  residue  with  steam,  there  passes  over  a  very 
white  crystalline  body,  which,  when  purified  by  crystallisation  from 
dilute  alcohol,  has  the  composition  CsHeClaN,  and  appears  to  be  con- 

CCI2     CH2 
stituted  according  to  the  formula  N<^  /CH2,  inasmuch    as   when 

CCl     CH2 

heated  at  150°  in  sealed  tubes  with  hydriodic  acid  and  amorphous 
phosphorus,  it  yields  a  product  having  nearly  the  composition  of  mono- 
chloropiperidine.  H.  W. 

Occurrence  of  a- Hydroxy  glutaric  Acid-  in  Molasses.     By  E. 

0.  V.  LiPPMANN  {Ber.,  15,  1156 — 1158). — The  author  has  succeeded  in 
isolating  a-hydroxyglutaric  acid  from  the  calcium  sucrate  obtained  on 
the  large  scale  in  preparing  sugar  from  molasses.  The  acid  was 
identified  by  its  melting  point,  by  its  analysis  together  with  that  of  its 
zinc  salt,  and  finally  by  conversion  into  glutaric  acid.  A.  J.  G. 
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Tri-  and  Penta-basic  Acids  of  the  ParaflBn  Series.     By  C.  A. 

BiscHOKF  and  A.  Em.mert  (Ber.,  15,  1107—1107),  (cf.  Abstr.,  1881, 
15G  and  o79). — By  the  action  of  methyl  |3-chloropropionat«  on  ethyl 
sodium  malonate,  methylic  diethylic  'propenyltricarboxylate, 

CH(C00Et)2,CHMe.C00Me, 

is  obtained,  b.  p.  268°,  sp.  gr.  1"079  at  17"  ;  it  resembles  the  triethyl 
salt,  and  on  saponification  with,  potash  yields  propenyltricarboxylic 
acid. 

By  the  action  of  bromine  on  propenyltricarboxylic  acid  there  has 
been  obtained,  in  addition  to  the  acids  previously  described,  a  dihiomo-^ 
pyrotartaric  acid  (m.  p.  127 — 128°)  differing  from  those  already 
known ;  it  dissolves  in  water,  gives  a  white  precipitate  with  lead 
acetate,  and  loses  all  its  bromine  when  treated  with  silver  nitrate  and 
nitric  acid. 

By  treating  ethyl  monochlorethenylcarboxylate  with  a  20  per  cent. 
alcoholic  solution  of  potash,  salts  of  ethoxyetltsnyltricarhozylic  acid, 
OEt.C(COOH)j.CHo.COOH,  are  obtained. 

Ethylic  propar(jylpentacarhoxylate, 

CH(C00Et).,.C(C00Et),.CH2.C00H, 

is  readily  obtained  by  the  action  in  the  cold  of  2 — 3  grams  sodium, 
50  grams  absolute  alcohol,  and  27  grams  ethyl  chlorethenyltricar- 
boxylate.     lb  boils  between  275 — 280°  under  188  mm.  pressure. 

A.  J.  G. 

Solubility  of  the  Different  Modifications  of  Tartaric  Acid  in 
Water.  By  E.  Lkidik  {Compt.  rend.,  95,  87 — 90). — The  curves  of 
solubility  of  dextro-  and  laevo-tartaric  acids  are  identical,  and  are 
represented  by  the  same  two  parabolic  equations  of  the  second  degree. 
The  curve  changes  at  40°,  and  between  40°  and  100°  the  increase  of 
solubility  with  the  tempei-ature  is  less  than  between  0°  and  40".  The 
identity  of  the  two  curves  explains  the  impossibility  of  decomposing 
racemic  acid  by  fractional  crystallisation.  The  solubility  of  racemic 
acid  is  also  represented  by  two  parabolic  equations  of  the  second 
degree.  The  curve  changes  at  35°,  but,  unlike  tartaric  acid,  the 
solubility  increases  more  rapidly  between  this  temperature  and  the 
boiling  point  of  the  solution  (111°),  than  between  0'  and  35°.  Tho 
change  of  the  curve  between  40°  and  45°  in  the  case  of  the  tartaric 
acids,  and  between  30°  and  35°  in  the  case  of  racemic  acid,  indicates 
that  at  these  temperatures  the  three  acids  begin  to  be  converted  one 
into  the  other  under  the  influence  of  heat  and  water.  The  foUonii.^ 
table  gives  the  amount  of  the  three  acids  dissolved  by  100  parts  of 
water  at  the  particular  temperatures  : — 


Tempera- 

Dextro- and  la^vo- 

Anhydrous 

ture. 

tartaric  acids. 

racemic  acid. 

0° 

115-04 

8-16 

5 

120-00 

10-05 

10 

125-72 

12-32 

15 

152-20 

14-97 

20 

139-44 

18-00 

25 

147-44 

21-41 

30 

156-20 

25-20 

35 

165-72 

29-37 

40 

176-00 

37-00 

45 

185-06 

43-31 

50 

195-00 

60-00 

65 

205-83 

67-07 

60 

217-55 

64-52 

65 

230-16 

72-35 

70 

243-66 

80-56 

75 

258-05 

89-15 

80 

273-33 

98-12 

85 

289-50 

107-47 

90 

306-56 

117-20 

95 

324-51 

127-31 

100 

343-35 

137-80 
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Hydra  ted 
raceuiic  acid. 

9-23 

11-37 

14-00 

17-07 

20-60 

24-61 

29-10 

34-09 

43-32 

51-16 

59-54 

68-54 

78-33 

88-73 

99-88 

111-81 

124-56 

138-19 

152-74 

168-30 

184-91 

C.  H.  B. 
Ethyl  Acetoacetate.  By  C.  Duisberg  (Ber.,  15,  1378—1388).— 
Five  atoms  of  hydrogen  in  ethyl  acetoacetate  can  be  successively 
replaced  by  broraine.  The  author  denies  the  existence  of  ethyl  aceto- 
acetate dibromide,  CfiHioBroOa,  described  by  E.  Lippmann  (Wien.  Akad. 
Ber.,  1868,  58  [ii],  310),  also  of  ethyl  dibromacetoacetate  dibromide 
described  by  C.  Conrad  {Ann.,  186,  232). 

Monohromethyl  acetoacetate,  CflHgBrOs,  is  a  dark  brown  liquid  (sp. 
gr.  1-511  at  22°),  freely  soluble  in  alcohol  and  ether.  It  yields  a 
cherry-red  coloration  with  ferric  chloride  and  a  green  crystalline  pre- 
cipitate with  neutral  copper  acetate.  Copper  ethyl  monohrom aceto- 
acetate, Cu(C6H8Br03)2,  is  soluble  in  alcohol,  ether,  and  carbon  bisul- 
phide. When  heated,  it  is  decomposed  into  copper  bromide,  alcohol, 
and  probably  monobromacetone. 

Bibromethyl  acetoacetate  is  a  dark-coloured  oil  (sp.  gr.  1-884  at  25°). 
With  baryta- water  the  aqueous  solution  gives  first  a  claret  coloration, 
and  afterwards  a  white  precipitate.  It  resembles  the  monobromo- 
derivative  in  its  behaviour  with  copper  acetate. 

Tribromethyl  acetoacetate,  CgHTBrsOa,  has  the  sp.  gr.  2-144  at  22°. 
It  is  decomposed  by  heat. 

Tetrahromethyl  acetoacetate  is  a  red  liquid,  sp.gr.  2'401  at  17°.  The 
pentabromo-corapound  is  a  brown  liquid. 

On  the  addition  of  alcoholic  ammonia  to  monohromethyl  aceto- 
acetate, ethyl  hydroxytetrolate  is  deposited  in  glistening  needles  (m.  p. 
127°)  of  a  pale  yellow  colour.  The  crystals  dissolve  in  ether  and  in  hot 
alcohol,  forming  fluorescent  solutions.  With  ferric  chloride,  the  alco- 
holic solution  gives  a  red  coloration.  A  better  yield  of  ethyl  hydroxy- 
tetrolate is  obtained  by  the  action  of  sodium  on  a  solution  of  mono- 
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bromethyl  acetoacetate  in  anhydrous  ether.  The  ethereal  salt  is 
saponified  by  treatment  with  dilute  soda  at  the  ordinary  temperature. 
Hydroxytetrolio  acid,  C4H1O3,  crystallises  in  white  needles  soluble  in 
alcohol  and  ether.  The  aqueous  solution  gives  a  blue  coloration  with 
ferric  chloride.  It  is  possible  that  these  bodies  are  respectively 
identical  with  the  "ethyl  succinosuccinate "  and  "  quinhydronedi- 
carboxylic  acid"  described  by  F.  Heermann  (J.)m.,  211,  309). 

Faramidoethyl  acetoacetate,  formed  by  the  action  of  aqueous  or  alco- 
holic ammonia  on  ethyl  acetoacetate,  crystallises  in  monoclinic  plates, 
soluble  in  alcohol  and  ether.  This  substance  melts  at  20",  and  boils  at 
213°.  Its  sp.  gr.  at  30°  is  1"014.  By  the  action  of  an  excess  of 
hydrochloric  acid,  or  sodium  hydroxide,  or  by  the  action  of  water  at  150°, 
it  is  split  up  into  acetone,  alcohol,  ammonia,  and  carbonic  anhydride. 
This  compound  is  therefore  identical  m  ith  that  described  by  Precht 
(Ber.,  11,  1193),  and  is  isomeric  with  the  substance  which  Geuther 
obtained  from  ethylic  ethylacetoacetate  {Jena  Zeitschr.,  1866,  404). 

When  ethyl  acetoacetate  is  saturated  with  dry  hydrochloric  acid,  and 
left  at  rest  for  some  days,  it  decomposes  into  ethyl  acetate  and  ethyl 
carbacetoacetate  ; 

2C«Hio03  —  HjO  ^  C^HgOa  +  CsHioOs, 

Ethyl  carbacetoacetate  is  a  thick  liquid;  sp.  gr.  1*136  at  27°,  b.  p. 
290 — 295°.  The  alcoholic  solution  of  this  ethereal  salt  does  not  yield 
any  coloration  with  ferric  chloride.  W.  C.  W. 

Action  of  Fuming  Nitric  Acid  on  Ethyl  Acetoacetate  and 
Chloracetoacetate.  By  M.  PrOpper  (IJer.,  15,  1154). — A  pre- 
liminary notice  that  the  author  has  obtained  ethyl  uitrosoacetate  and 
ethyl  chloronitrosoacetate  by  these  reactions.  A.  J.  Gr. 

Alkines.  By  A.  Ladenbukq  (Ber.,  15,  1143 — 1149). — BenzayU 
piperethylalheine  is  obtained  as  hydrochloride  by  the  action  of  benzoic 
chloride  on  piperethylalkiue  as  a  snow-white  crystalline  mass;  on 
treatment  with  hydriodic  acid  or  potassium  iodide,  it  yields  the 
hydviodide  CuHi9N02,HI,  crystallising  in  brilliant  plates.  The 
platinochloride  forms  silky  interlaced  needles,  the  picrate  can  be 
crystallised  from  hot  water. 

Phenylijhjcolylpiperpropylalheine  is  prepai'ed  by  repeated  evaporation 
of  an  aqueous  solution  of  piper  pro  pylalkine  mandelate  with  a  little 
hydrochloric  acid;  the aurochloride,  CwHasNOsjAuCliH,  is  precipitated 
as  an  oil  solidifying  after  some  weeks  to  a  compact  crystalline  mass. 

Acetij]piper].rrupyl.al]cda6  is  obtained  by  the  action  of  acetic  chloride 
on  piperpropylalkine ;  the  aurochloride,  CgHigNOACjAuCUH,  is  a 
crystalline  precipitate. 

CinnamyltriethylaR-eine  {Ber.,  14,  1879)  is  obtained  as  chloride  by 
the  action  of  dilate  hydrochloric  acid  on  triethylalkine  cinnamate. 
The  aurochloride,  Ci6H2iN02,AuCl4H,  forms  an  oily  mass  soon  becom- 
ing crystalline. 

Benzoylcouylethylalkehie  is  prepared  by  the  action  of  benzoic  chloride 
on  conylethylalkine  as  a  white  crystalline  mass ;  with  hydriodic  acid, 
it  gives  a  white  curdy  pi-ecipitate,  Ci7H36N02,HI,  which  can  be  crys- 
tallised in  white  nacreous  plates.  A  picrate  and  platinochloride  are 
also  obtainable. 
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Diethylpropylalkine  unites  with  methyl  iodide  with  explosive 
violence,  yielding  a  solid  substance  nearly  insoluble  in  water ;  after 
conversion  into  the  chloride  it  gives  a  crystalline  platinochloride, 
(Ci7Hi7NOMeCl)2,PtCl4,  and  also  a  crystalline  aurochloride. 

Piperpropi/lalkine  iodide  is  obtained  by  heating  piperpropylalkine 
with  hydriodic  acid  and  amorphous  phosphorus  for  some  hours  at 
140 — 150°.  It  crystallises  in  long  colourless  prisms,  sparingly  soluble 
in  cold,  readily  in  hot  water.  Its  composition  is  either  CsHigNIa  or 
C8H17NI2,  the  latter  perhaps  being  the  more  probable,  and  correspond- 
ing to  the  constitution  NHI(C5Hio)(C3H6l).  On  treatment  with 
silver  chloride,  all  the  iodine  is  replaced,  and  a  readily  soluble  chloride 
obtained  ;  this  unites  with  auric  chloride,  yielding  an  oil  which  after 
a  time  solidifies  to  long  plates  of  the  composition  CsHjjNClojAuCla  or 
CeHnNCl2,AuCl3. 

Piperethylalkine  iodide,  C7HnN"l2  or  OvHisNIa,  forms  brilliant  snow- 
white  plates,  readily  soluble  in  hot  water.  Treated  with  silver  chloride, 
it  exchanges  only  one  atom  of  iodine  for  chlorine,  the  resulting  iodo- 
chloride  yielding  an  aurochloride,  crystallising  in  needles,  and  a 
platinochloride,  (C7HnNICl)2PtCl4  or  (CiHisNICljjPtCli,  crystallising 
in  yellowish-red  interlaced  needles. 

TriethyJalJcine  iodide,  C6H17NI2  or  CsHisNIj,  crystallises  in  well- 
formed  needles. 

The  great  ease  with  which  tropine  is  converted  into  tropidine 
suggested  that  similar  substances  to  the  latter  alkidines  would  be 
obtained  from  the  alkines  by  the  action  of  dehydrating  agents,  but  no 
general  method  of  preparing  such  bodies  could  be  discovered.  Piper- 
propylalkine is  not  affected  by  concentrated  sulphuric  acid ;  by 
heating  with  concentrated  hydrochloric  acid  at  170 — 180°  and  saponi- 
fying with  potash,  a  very  small  quantity  of  base  (b,  p.  115 — 158°) 
was  obtained,  in  which  probably  traces  of  alkidine  were  contained. 
By  the  action  of  hydriodic  acid  and  amorphous  phosphorus  on  piper- 
propylalkine, jorop_?/ZpipeWcZme  (Abstr.,  1881,  535)  was  obtained. 

When  triethylalkine  is  heated  with  amorphous  phosphorus  and 
hydriodic  acid,  it  behaves  quite  differently  ;  the  product  of  the  reaction 
after  distillation  with  potash  and  neutralisation  with  hydrochloric 
acid  gives  with  auric  chloride  a  salt,  C6Hi3N,AuCliH,  crystallising  in 
golden-yellow  prisms  (m.  p.  138 — 140°),  and  from  this  would  appear 
to  be  an  alkidine — vinyldietlujlamine,  N(U2H3)Et2. 

Piperpropylalkine  iodide  when  distilled  with  potash,  yields  as  the 
main  product,  propylenedipiperidine,  C13H26N2,  a  yellow  oil  distilling 
between  300°  and  315°,  insoluble  in  water,  soluble  in  dilute  hydro- 
chloric acid,  and  yielding  an  aurochloride,  Ci3H26N2,2AuCliH,  and  a 
platinochloride,  Ci3H26l^2,PtCl6H2. 

Triethylalkine  iodide  digested  with  moist  silver  oxide  and  distilled 
gives  a  strongly  alkaline  liquid,  probably  ethylenetetrethyldiamine, 
'NiEti(G2Ri),  the  aurochloride  having  the  formula  CioH2iN2,2AuCl4H. 

A.  J.  G. 

Glycolines  and  Glycoleines.  By  C.  F.  Roth  (Ber.,  15,  1149 — 
1154). — PiperpropylglycoUne,  C8H17NO2,  is  prepared  by  heating  chlor- 
hydrin  and  piperidine  in  molecular  proportion  for  6 — 8  hours  at  100°, 
and  subsequently  treating  the  product  with  potash.     It  forms  colourless 
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crystalline  plates,  and  can  be  distilled  between  223**  and  227°  under 
195  mm.  pressure.  The  aurocLloride,  Ct,Hi7N02,HCI,AuCl3,  crystallises 
in  yellow  needles  sparingly  soluble  in  water ;  the  hydrobromide, 
CsHnNOijHBr,  forms  thick  colourless  tables. 

Diethylpropylglycoline,  C7H17NO2,  prepared  from  diethylamine  and 
monochlorhydrin,  is  a  thick  colourless  oil  distilling  at  233 — 235°.  The 
platinochloride  crystallises  in  reddish-yellow  tables.  By  the  action  of 
benzoic  chloride,  a  glycole'ine  is  obtained ;  this  in  the  free  state  forms 
a  slightly  coloured  viscous  liquid,  and  does  not  yield  crystalline  salts, 
with  the  exception  of  the  picrate,  CuHjiNOs  +  C6H2(N02)3.0H,  in 
brilliant  yellow  plates. 

Dimethyljjropylijli/coline,  C5H13NO2,  prepared  from  dimethylamino 
and  monochlorhydrin,  can  be  distilled  unchanged  at  216 — 217°  as  a 
colourless  oily  liquid.  The  platinochloride  forms  amorphous  yellow 
flocks.  By  the  action  of  benzoic  chloride,  two  hydroxyl  groups  are 
replaced  by  benzoyl :  the  resulting  glycole'ine  is  best  characterised  by 
its  picrate,  C5HuN02(COPh)2  +  C6H2(N02)3.0H,  crystallising  in  yellow 
silky  plates.     The  general  formula  of  the  compounds  is — 

OH.CH2.CH(OH).CH2NR2, 

(R2  =  Me2,Et2,  or  the  bivalent  radical  piperyl),  A.  J.  G. 

Acrolein- Carbamide.  By  A.  R.  Leeds  (Ber.,  15,  1159 — 1161). 
— H.  Schift"  has  described  a  crystalline  body,  acryldiureide, 

C3H,(CO.N2H3)2, 

as  formed  by  the  action  of  acrolein  on  carbamide.  The  author 
entirely  fails  to  confirm  the  existence  of  this  substance,  and  finds  that 
the  product  of  the  reaction  is  acroleiii-carbamide,  CO(NH)oC3H4,  a 
white  amorphous  substance  sparingly  soluble  in  alcohol,  ether, 
chloroform,  and  carbon  bisulphide  ;  it  is  decomposed  on  heating. 

A.  J.  G. 

Acrolein  Carbamide.  By  H.  Schiff  (Ber.,  15,  1393— 1397).— A 
reply  to  the  criticisms  of  A.  R.  Leeds  (Ber.,  15,  1159)  on  the  author's 
work  on  acrylureide  (Aim.,  151,  203). — A  specimen  of  acrylureide, 
prepared  by  the  action  of  acraldehyde  on  carbamide,  has  in  the  course 
of  14  yeai"s  undergone  a  peculiar  change,  forming  a  yellow  amorphous 
mass  (acrylureide),  and  a  white  crystalline  powder  (acryldiureide). 

W.  C.  W. 

Allantoin  and  Asparagine  in  Young  Leaves.  By  E.  Schulze 
and  J.  Barbie Ri  (/.  pr.  Ghem.  [2],  25,  145— 158).— The  authors 
operated  on  birch,  horse-chestnut,  and  plane  trees.  The  branches 
covered  with  buds  were  cut  from  the  trees  in  April,  placed  with  their 
ends  in  water  and  so  left,  at  the  temperature  of  the  room,  until  the 
sprouts  arising  from  the  buds  showed  no  further  growth,  when  they 
were  removed  from  the  branches  and  dried  at  a  moderate  heat. 

In  all  cases,  asparagine  was  found  in  the  extracts.  Only  a  little 
asparagine  was  obtained  from  the  chestnut,  but  leucine  was  detected. 
The  young  sprouts  of  the  plane  tree  yielded  allantoin  to  the  extent  of 
0*5 — 1  per  cent,  on  the  dried  leaves.  Allantoin  was  also*found,  but 
in  much  smaller  quantity,  in  young  plane-leaves  grown  under  normal 
conditions.     No  urea  could,  however,  be  detected.     The  authors  can 
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therefore  confirm  J.  Borodin  (Bot.  Zeit.,  1878,  802),  with  regard  to 
the  occurrence  of  asparagine  in  leaf-buds.  F.  L.  T. 

Constitution  of  Benzene  and  Naphthalene.  By  A.  Claus 
(Ber.,  15,  1405 — 1411). — The  objection  which  has  been  raised  against 
the  formula, 


for  the  benzene  nucleus,  viz.,  that  only  two  isomeric  disnbstitution 
products  of  benzene,  can  be  represented  by  it,  is  groundless,  since  1  :  4 
does  not  correspond  with  1 :  2  or  1  :  6.  The  author  points  out  that  the 
facts  which  are  generally  cited  in  support  of  the  symmetrical  formula 
for  naphthalene,  can  be  easily  explained  by  the  asymmetrical  formula 


C 


c    c 


^ 


0 


C     0 

This  formula  does  not  contain  the  benzene  nucleus,  but  when  either 
side  of  the  naphthalene  nucleus  is  split  up  by  oxidation,  the  other  side 
is  capable  of  forming  a  benzene  nucleus.  W.  C.   W. 

Wroblewsky's  Remarks  on  Benzene  Pormulse.  By  B.  R.  Warder 
(Ber.,  15,  1411). 

Synthesis  of  Aromatic  Hydrocarbons.  By  H.  Goldschmidt 
(Ber.,  15,  1425 — 1426). — When  a  mixture  of  isobutyl  alcohol,  zinc 
chloride,  and  benzene  is  rapidly  heated  to  300°,  a  fair  yield  of  isobutyl 
benzene  is  obtained,  but  if  the  temperature  of  the  mixture  is  slowly 
raised,  a  bad  yield  results.  This  is  due  to  the  fact  that  at  tempera- 
tures below  300°  the  zinc  chloride  acts  on  the  butyl  alcohol,  forming- 
condensation  products,  whilst  the  benzene  takes  no  part  in  the 
reaction.  W.  C.  W. 

Oxidation  of  Substitution-products  of  Aromatic  Hydro- 
carbons. Protection  of  a  Group  containing  Two  Carbon- 
atoms.  By  I.  Remsen  and  W.  A.  JN'oyes  (Amer.  Ghem.  J.,  4,  197 — 
205). — The  experiments  described  in  this  paper  were  made  with  the 
view  of  ascertaining  whether  the  protecting  influence  from  oxidation 
by  chromic  acid  which  negative  groups  or  atoms  in  the  ortho-position 
relatively  to  methyl,  have  been  shown  to  exert  upon  that  radicle  (see 
p.  186  of  this  volume),  extends  also  to  ethyl,  propyl,  and  more  com- 
plex residues.  The  authors  experimented  on  para-diethylbeiizene 
prepared  by  the  action  of  sodium  on  a  mixture  of  paradibromobenzene 
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and  ethyl  iodide.  This  hydrocarbon  was  converted  into  a  sulphonic 
acid  ;  the  potassium  salt  of  this  acid  by  the  action  of  phosphorus 
pentachloride  into  the  corresponding  sulphochloride ;  and  this  by  the 
action  of  ammonia  into  the  sulphonamide,  C6H3Et(S02NH2)Et,  which 

1  2  4 

when  oxidised  by  chromic  acid  yielded  the  snlphamine-ethylbenzoic 
acid,   represented  by  the  formula    C6H3Et(S02NH2)COOH,  showing 

1  2  4 

that  the  ethyl-group  next  to  the  sulphamine-group  was  protected  from 
oxidation,  while  the  ethyl  in  the  para-position  relatively  to  the  same 
negative  group,  was  oxidised.  H.  W. 

Symmetrical  Nitrotoluidine.  By  H.  Becker  (Ber.,  15,  1138). 
— Symmetrical  nitrotoluidine  is  readily  obtained  by  the  action  of 
iilcoholic  ammonium  sulphide  on  symmetrical  dinitrotolnene.  It  forms 
yellowish-red  needles,  melting  at  95°,  readily  soluble  in  hot  water.  The 
hydrochloride  crystallises  in  large  prisms.  Benzoic  chloride  reacts 
violently  within  it,  forming  a  crystalline  benzoyl-derivative  (m.  p. 
177°).  A.  J.  G. 

Diphenylamine-Acraldehyde.  By  A.  R.  Leeds  (Ber.,  15,  1158 
— 1159). — On  gently  heating  diphenylamine  with  excess  of  acraldehyde, 
(Uphenylainme-acr aldehyde,  C3Hi(Ci2HioN)2,  is  obtained  as  an  amorphous 
red  mass,  readily  soluble  in  chloroform,  slightly  soluble  in  alcohol  and 
ethyl  acetate ;  it  does  not  crystallise  from  any  of  these  solvents.  It 
decomposes  on  heating.  Dissolved  in  glacial  acetic  acid  and  treated 
with  bromine,  it  gives  a  dark  red  precipitate,  probably  an  addition- 
product.  A.  J.  G. 

Azobenzenedisulphonic  Acid.  By  H.  Limpricht  (Ber.,  15, 
1155 — 1156). — On  heating  a-azohenzenedisulphoriic  acid  with  mode- 
rately concentrated  hydrochloric  acid  for  two  hours  at  150°,  paramido- 
benzenedisulphonic  acid  (sulphanilic  acid)  is  obtained  in  large 
quantity :  so  that  the  a-acid  has  the  constitution — 

Sotn.CeHi.N :  KCeHi.SOaH. 

The  substance  obtained  by  reducing  the  a-acid  with  stannous  chloride 
and  described  (Abstr.,  1882,  517)  as  a-hydrazobenzenesulphonic  acid, 
is  sulphanilic  acid. 

fi-Azohenzenedisulphonic  acid  has  the  constitution 

SO3H.C6H4.N :  N.CeHi.SOsH. 

When  heated  at  150°  with  hydrochloric  acid,  it  yields  para-  and  meta- 
amidobenzenesulphonic  acids,  and  it  can  be  prepared  by  the  oxidation 
of  a  mixture  of  equal  molecules  of  para-  and  meta-amidobenzenesul- 
phonic  acids  with  potassium  permanganate.  A.  J.  G. 

Note. — On  the  constitution  of  azobenzenedisulphonic  acids  see  also 
Janovsky  (this  vol.,  835).  Two  different  acids  have  been  described  as 
the  /^-disulphonic  acid,  that  of  Limpricht  (this  vol.,  51 7)  being  an  un- 
crystallisable  syrup,  and  that  of  Janovsky  (loc.  cit.),  a  crystalline  solid 

3  113 

of  the  constitution  SOsH.CeHi.N  :  N.CgHi.SOsH. 
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Dinitrobenzyl  Alcohol.  By  H.  Orth  {Ber.,  15,  1136—1138).— 
The  substance  described  under  this  name  by  Beilstein  and  Kuhlberg 
(Annalen,  147,  351)  is  shown  to  be  paranitrobenzyl  nitrate,  as  it  is 
readily  obtained  by  the  action  of  silver  nitrate  on  paranitrobenzene. 

A.  J.  G. 

Nitrometacresols.  By  H.  Oeth  (Ber.,  15,  1130— 1132).— These 
substances  are  best  prepared  by  the  action  of  nitric  acid  on  cresol,  both 
being  diluted  with  glacial  acetic  acid  and  strongly  cooled  ;  the  resulting 
oil  can  be  separated  into  two  bodies  by  distillation  in  a  current  of 
steam.  The  volatile  nitrometacresol  [OH  :  NO2  :  CH3  =  1  :  2  :  3,  or 
1:6:3  probably]  crystallises  in  slender  yellow  needles  (m.  p.  56°),  and 
on  precipitation  with  silver  nitrate  yields  a  red  silver  salt.  The  non- 
volatile nitrometacresol  [OHo  :  NO2  :  CH3  =  1:4:3  ?]  crystallises 
either  in  slender  white  needles  or  in  long  thick  prisms  of  somewhat 
brownish  colour  (m.  p.  129°).  The  potassium  derivative  forms  yellow 
plates,  the  aynmoniiim  salt  long  yellow  needles,  and  the  silver  deriva- 
tive is  obtained  as  a  yellow  precipitate.  A.  J.  G. 

Nitroso-  and  Nitro-metacresol.  (Preliminary  Notice.)  By  G. 
Bkrtoni  {Gazzetta,  1882,  302 — 304). — The  author  prepares  the  nitroso- 
compound  by  the  method  recommended  by  Stenhouse  and  Groves  for 
the  preparation  of  the  nitrosophenols,  namely,  by  gradually  adding  to 
1  part  of  metacresol  cooled  by  a  mixture  of  30  pts.  water  and  ice,  a 
quantity  of  nitrosyl  sulphate  (N0)HS04,  rather  greater  than  the  calcu- 
lated amount.  Brown  flocks  then  separate  after  a  few  seconds,  and  the 
reaction  is  completed  in  about  half  an  hour.  The  product,  separated 
by  filtration,  is  quickly  washed,  then  dried  and  purified  by  crystallisa- 
tion from  alcohol  or  benzene.  The  nitrosometacresol  thus  prepared  is 
itlentical  with  that  which  Wurster  and  Riedel  obtained  from  nitroso- 
dimethyl-metatoluidine  (Abstr.,  1880,  109). 

The  corresponding  nitro-compound  is  easily  obtained  by  adding  an 
alkaline  aqueous  solution  of  potassium  ferricyanide  to  an  alkaline  solu- 
tion of  the  nitroso-compound,  the  mixture  being  kept  at  boiling  heat, 
till  the  red-brown  colour  changes  to  yellow.  The  liquid  after  cooling 
is  mixed  with  dilute  sulphuric  acid,  and  agitated  with  ether;  the 
resulting  ethereal  solution  is  separated  and  freed  from  ether  by  distil- 
lation ;  and  the  nitro-compound  is  purified  by  repeated  crystallisation 
from  boiling  water.  It  forms  light  yellow  needle-shaped  crystals, 
melting  and  turning  brown  at  128°,  soluble  in  alcohol  and  in  ether, 
and  unites  with  the  alkalis,  forming  well-defined  salts,  the  sodium  salt 
crystallising  readily  in  tabular  form. 

From  the  well-known  fact  that  all  the  monatomic  phenols  easily 
yield  a  single  nitroso-derivative  in  which  the  NO-group  occupies  the 
para-position  with  regard  to  the  methyl  group,  it  follows  that  the 
nitroso-compound  above  described  must  have  the  constitution 

CH3  :  OH  :  NO  =  1  :  3  :  4, 

the  nitro-compound  being  similarly  constituted.  H.  W. 

Propyl-metacresol  and  its  Derivatives.  By  G.  Mazzaea 
{Gazzetta,  1882,  333 — 336). — This  phenol,  as  already  stated   by  the 


ORGANIC  CHEmSTRY.  1199 

nutlior  (p.  838  of  this  volume),  is  obtained,  by  the  action  of  anhydrous 
magnesium  chloride  on  a  mixture  of  propyl  alcohol  and  metacresol, 
10  g.  of  the  latter,  7  g.  propyl  alcohol,  and  25  g.  of  the  anhydrous 
chloride  being  heated  for  eight  or  ten  hours  in  sealed  tubes  at  200 — 
210°.  Tlie  contents  of  the  tubes  are  then  treated  with  water  and  hydro- 
chloric acid,  and  the  oily  layer,  after  being  separated  from  the  aqueous 
solution  by  a  tap-funnel,  is  distilled.  A  small  quantity  of  unaltered 
propyl  alcohol  and  cresol  then  passes  over  below  100°,  after  which  the 
temperature  rises  quickly  to  210 — 250°,  and  a  very  dense  oily  liquid 
passes  over,  which  is  a  mixture  of  propyl- m-cresol  with  its  propylic 
ether  ;  on  treating  this  liquid  with  dihite  potash,  separating  the  result- 
ing solution  by  a  tap-funnel  from  the  undissolved  propylic  ether, 
then  agitating  the  solution  with  ether,  and  acidifying  with  hj'drochlo- 
ric  acid,  the  new  phenol  is  precipitated,  and  may  be  purified  by  recti- 

1  3 

fication.  Propyl-mctacresol,  C6H3(C3H7)(CH3)(OH),  thus  prepared  is 
a  slightly  yellow  liquid,  boiling  at  230 — 235°,  under  a  pressure  of 
734  mm.  It  is  soluble  in  alcohol  and  ether,  slightly  soluble  in  water. 
In  a  mixture  of  snow  and  salt  it  does  not  solidify,  but  becomes  very 
thick.  With  ferric  salts,  it  gives  the  coloration  characteristic  of  the 
phenols. 

1  3 

Propylic  propylmetacresylate,  C6H3(C3H7)(CH3)(OCsH7),  formed  as 
above  stated,  is  separated  by  treating  the  portions  of  the  product 
boiling  between  220°  and  250°  with  dilute  potash,  which  leaves  the 
ether  undissolved.  When  purified  by  repeated  rectification,  it  forms  a 
colourless  liquid,  boiling  at  235 — 240°,  lighter  than  water,  having  a 
slightly  pungent  odour,  like  that  of  oil  of  thyme.  Heated  in  sealed 
tubes  at  150°  with  hydriodic  acid,  it  is  decomposed,  with  formation  of 
propyl  iodide,  a  heavy  liquid  boiling  at  about  100°. 

1  3 

Methylic  propijlmetacresylate,  C6H3(C3H7)(CH3)(OCH3),  is  prepared 
by  heating  equivalent  quantities  of  propyl-metacresol  and  potassium 
hydroxide  dissolved  in  methyl  alcohol,  in  a  reflux  apparatus  placed  in 
a  water- bath.     It  is  a  yellowish  fragrant  liquid,  boiling  at  about  226°. 

1  3 

rropyhnetacresyl  acetate,  C6H3(C3H7)(CH3)(OC2H30),  is  prepared 
by  treating  the  phenol  with  acetic  chloride,  the  action  beginning  at 
ordinary  temperature,  and  being  completed  at  the  heat  of  a  water-bath. 
The  product  purified  by  rectification  is  a  liquid  having  a  scarcely  per- 
ceptible yellow  colour,  and  faint  acetic  odour,  boiling  at  239 — 241°, 
and  of  the  same  density  as  water ;  decomposed  by  boiling  potash-ley 
with  reproduction  of  the  phenol. 

1  3 

T^he  nitroso-derivative,  C6H2(C3H7)(CH3)(OH)(NO),  was  prepared  by 
pouring  a  potassic  solution  of  7  g.  of  the  phenol  in  1^  litres  of 
water  containing  30  g.  potassium  nitrite,  and  decomposing  the  mixture, 
well  cooled  with  ice,  with  30  g.  acetic  acid,  mixed  with  180  g.  water, 
and  cooled  in  like  manner.  A  white  precipitate  is  thereby  obtained, 
which  soon  becomes  coloured  and  resinous,  but  may  be  purified  by 
separating  it  from  the  liquid,  drying  between  paper,  and  washing  with 
benzene,  which  removes  the  resinous  substance,  and  dissolving  it  in 
hot  benzene,  from  which  it   crystallises  on  cooling  in  small  very  light 
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yellow  needles,  wluch  melt  with  decomposition  at  140°,  dissolve  with 
moderate  facility  in  alcohol  and  ether,  very  sparingly  in  water,  and 
with  reddish-yellow  colour  in  aqueous  potash.  H.  W, 

Mesorcinol.  By  E.  Knbcht  (Ber.,  15,  1375— 1378).— Dinitro- 
mesitylene  is  reduced  to  nitrovtesidine  by  passing  sulphuretted  hydro- 
gen through  the  hot  alcoholic  solution  for  two  days,  small  quantities 
of  ammonia  being  added  from  time  to  time.  By  the  action  of  sodium 
nitrite  on  a  solution  of  nitromesidine  in  dilute  sulphuric  acid,  ?iifro- 
7nesitol  (hydroxynitromesitylene)  is  produced.  Nitromesitol,  CgHnNOa, 
is  deposited  from  a  warm  aqueous  solution  in  yellow-coloured  plates 
(m.  p.  64°),  which  are  soluble  in  alcohol  and  ether.  This  compound 
is  volatile  in  a  current  of  steam.  On  reduction  with  tin  and  hydro- 
chloric acid,  amidomesitol  is  formed.  The  hydrochloride  crystallises 
in  colourless  needles,  which  turn  bi*own  on  exposure  to  the  air. 

Mesorcinol,  C6HMe3(OH)2,  obtained  by  the  action  of  sodium  nitrite 
on  an  aqueous  solution  of  amidomesitol  hydrochloride,  sublimes  in 
white  lustrous  plates  (m.  p.  149° ;  b.  p.  274°).  The  crystals  are  soluble 
in  ether  and  in  hot  water.  The  solution  reduces  ammoniacal  silver 
nitrate  at  the  ordinary  temperature.  Ferric  chloride  produces  a  green 
coloration  and  a  greyish  precipitate.  On  distilling  this  mixture  in  a 
current  of  steam,  Fittig's  hydroxyisoxyloquinone  {Annalen,  180,  23)  is 
obtained. 

Fluorescent  condensation-products  are  formed  when  mesorcinol  is 
treated  with  warm  sulphuric  acid.  A  phthale'in  of  mesorcinol  has 
not  yet  been  prepared.  W.  C.  W. 

Nitro-products  of  the  Catechol  Series.  By  P.  Weselskt  and 
R.  Benedikt  (MonatsJi.  Chein.,  3,  386 — 393). — A  dilute  ethereal  solu- 
tion of  catechol  (10  grams)  is  treated  with  red  fuming  nitric  acid 
(4  c.c),  and  after  24  hours  the  product  is  washed  with  water,  sepa- 
rated, the  ether  distilled  off,  and  the  residue  distilled  with  steam.  In 
this  way  a  volatile  mononitrocateclwl  passes  over;  it  crystallises  from 
alcohol  in  long  soft  bright  yellow  needles  melting  at  86°,  moderately 
soluble  in  water ;  the  solution  is  coloured  deep  purple-red  by  potash, 
and  then  turns  brown  on  standing  in  the  air;  barium  hydroxide  gives 
a  red  precipitate,  which  becomes  blue  with  excess  of  the  reagent. 
Concentrated  nitric  acid  acts  violently  on  nitrocatechol,  with  the  for- 
mation of  carbonic  anhydride  and  oxalic  acid.  From  the  residue  from 
the  distillation  with  steam,  a  von-volatile  mononitrocateclwl  can  be  sepa- 
rated by  extraction  with  ether  and  crystallisation  from  xylene.  It 
forms  long  yellowish  needles  melting  at  168"^. 

Eugenol,  prepared  from  oil  of  cloves  by  Wassermann's  method 
{Annalen,  179,  369),  is  treated  with  nitric  acid  in  a  similar  manner  to  that 
above  described,  and  the  excess  of  nitric  acid  precipitated  from  the  pro- 
duct by  the  gi'adual  addition  of  alcoholic  potash  ;  the  supernatant  liquid 
is  then  poured  off  from  the  potassium  nitrate,  and  the  nitroeugenol  pre- 
cipitated as  potassium  derivative  by  the  further  addition  of  alcoholic 
potash.  The  nitroeugenol  is  set  free  from  the  precipitate  on  the  addi- 
tion of  dilute  sulphuric  acid,  and  is  purified  by  crystallisation  from 
boiling   light  petroleum.     It  forms   large  brilliant  triclinic   crystals 
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(melting  at  43 — 44°),  closely  resembling  potassium  dichromate  in  appear- 
ance, sparingly  soluble  in  water,  easily  in  alcohol  and  ether.  It  can 
be  distilled  without  decompositioa,  and  is  volatile  with  steam.  With 
potash,  it  forms  a  salt  with  metallic  lustre,  which  dissolves  in  water 
with  an  orange-red  colour ;  with  barium  hydroxide,  a  flocky  precipitate 
is  formed.  Nitric  acid  completely  destroys  nitroeugenol.  When 
nitroeugenol  is  warmed  with  tin  and  hydrochloric  acid,  a  violentreaction 
takes  place,  and  amidochlorhydroengeiwl  hydrochloride, 

C3H6Cl.CaH2(OH)(OMe).NH„HCl  +  H,0, 

is  formed;  it  crystallises  from  water  in  white  needles  or  leaflets; 
ammonia  in  small  excess  produces  a  pure  white  flocculent  precipitate ; 
with  a  large  excess,  the  liquid  becomes  dirty  violet.  The  precipitate 
dissolves  in  boiling  water  with  partial  decomposition  ;  but  crystallises 
from  alcohol  in  a  cluster  of  iridescent  leaflets. 

Amidochlorhydroeugenul,  C3H6Cl.C6Hi(OMe)(OH).NH„  melts  at  97", 
and  can  be  distilled.  Ammonia  gives  a  transient  yellow  colour  to  the 
aqueous  solution.  The  solution  in  dilate  nitric  acid  gives  no  precipi- 
tate with  silver  nitrate  until  it  is  warmed,  when  silver  chloride  sepa- 
rates. When  heated  with  acetic  anhydride  (2  pts.)  and  anhydrous 
sodium  acetate  (^  pt.),  nitroeugenol  is  easily  converted  into  nitro- 
aceteuijeiiol,  C3H5.C6Hj(OMe)(OSc).NOa,  which  crystallises  from  alco- 
hol in  clear  glistening  tablets  (triclinic),  melting  at  (31°.  By  the  oxida- 
tion of  nitroacetoeugenol  with  permanganate  at  70°  (Tiemann's  method, 
Jier.,  9,  418),  a  nitrovanillic  acid,  C6H2(COOH)(OMe)(OH).NO,,  is 
formed  ;  it  forms  yellow  needles  melting  at  about  202°  ;  above  this 
point  there  is  a  crystalline  sublimate,  having  the  odour  of  vanilla :  it 
dissolves  in  boiling  water  with  a  yellow  colour,  and  crystallises  out  on 
cooling.  The  ammoniacal  solution  is  deep  orange-yellow.  This  nitro- 
vanillic acid  is  apparently  isomeric  and  not  identical  with  Tiemann's 
(Ber.,  9,  148).  From  the  nitration  of  pyrogallol,  the  authors  have 
obtained  only  Earth's  mononitropyrogallol.  D.  A.  L. 

Combination  of  Mono-  and  Bi-basic  Acids  of  the  ParaflSn 
Series  with  Phenols.  By  M.  Nencki  (/.  pr.  Chem.  [2],  25,  273 — 
284). — The  author  follows  up  previous  communications  on  this  subject 
(Abstr.,  1881,  591,  811).  As  resaurin  is  produced  by  heating 
resorcinol  and  formic  acid  with  zinc  chloride,  so  is  a  substance  ob- 
tained, having  the  properties  of  aurin,  when  phenol  and  formic  acid 
are  heated  in  presence  of  the  same  reagent ;  this  substance  is  identical 
with  the  aurin  obtained  by  heating  phenol  and  oxalic  acid  with  sul- 
phuric acid.  In  like  manner  as  phenol  and  resorcinol  yield  aurin  and 
resaurin,  so  cresol,  when  treated  in  the  same  way,  yields  cresaurin ; 
to  this  the  formula  C22Hao03  has  been  given.  Cresaurin  is  a  bright 
red  amorphous  powder,  similar  in  properties  to  aurin,  it  dissolves 
readily  in  glacial  acetic  acid,  forming  a  yellow  solution ;  it  is  less 
soluble  in  alcohol  and  ether,  and  but  sparingly  in  dilute  acetic  acid. 
It  dissolves  readily  in  solutions  of  the  fixed  alkalis  to  a  magenta 
colour,  passing  to  blue. 

Orcinaurin  is  obtained  by  melting  together  one  part  of  formic  acid, 
one  of  anhydrous  orcinol,  and  two  of  zinc  chloride ;  when  20  grams 
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of  orcinol  are  tised,  two  hours'  heating  on  the  water-bath  is  sufficient 
for  the  reaction ;  the  melt  is  thrown  into  water,  which  dissolves  the 
zinc  chloride  and  unattacked  orcinol,  the  new  product  being  left  as  an 
amorphous  powder.  It  crystallises  from  glacial  acetic  acid  in  brownish- 
red  needles,  of  the  formula  C20H18O5.  In  order  that  this  product  should 
correspond  with  resaurin  in  the  same  manner  as  cresaurin  corre- 
sponds with  phenaurin,  it  should  have  the  formula  CxsH^oOe.  It  is, 
therefore,  deficient  in  one  molecule  of  water — 

Orcinaurin  is  easily  soluble  in  ether,  alcohol,  and  glacial  acetic 
acid,  insoluble  in  water;  it  possesses  many  of  the  properties  of 
resaurin.  When  heated,  with  glacial  acetic  acid  and  dry  sodium 
acetate,  it  yields  C22Hn05Xc,  as  a  pale  red  amorphous  powder.  The 
attempt  to  obtain  an  acetyl  derivative  of  resaurin  was  not  successful. 

The  synthesis  of  aurin  and  its  homologues  offers  a  confirmation  of 
the  views  of  E.  and  O.  Fischer,  that  aurin  on  the  one  hand  and  para- 
rosaniline  on  the  other  are  hydroxyl-  or  amido-derivatives  of  tri- 
phenylmethane  (Abstr.,  1879,  326,  384). 

The  behaviour  of  formic  acid  towards  phenol  when  heated  with  zinc 
chloride  is  similar  to  that  of  the  same  acid  towards  aniline  or  guanidine. 

Weith  shows  that  Hofmann's  methenyldiphenyldiamine  is  obtained 
by  merely  heating  formic  acid  with  aniline,  and  the  heating  of  the 
salts  of  aniline  or  guanidine  and  formic  acid  with  phenol  in  presence 
of  a  dehydrating  agent,  splits  off  the  CH  residue,  and  thus  throws 
light  on  the  formation  of  the  aurins/rom  formic  acid  and  phenols. 

J.  F. 

Cholesterin.  By  E.  Schulze  and  J.  Barbieei  {J.  pr.  Chem.  [2], 
25,  159 — 180). — The  occurrence  of  cholesterin  in  plants  has  been 
observed  firstly  by  Beneke  (Ann.  Chem.  Pharm..,  122,  249),  and  sub- 
sequently confirmed  by  Hoppe-Seyler,  Hesse,  and  others. 

The  authors,  in  examining  the  seeds  and  shoots  of  the  yellow  lupine 
(Inipinus  luteus),  found  two  varieties  of  cholesterin,  the  one  in  the 
cotyledons  of  the  plant — and  this  modification  they  consider  cannot 
distinctly  be  said  to  be  a  new  one — the  other  in  the  shoots  of  the 
plant,  showing  different  reactions  from  the  other  previously  described 
cholesterins  ;  this  the  authors  propose  to  call  caulosterin.  The  follow- 
ing numbers  of  the  cholesterin  group  have  now  been  described  : — 

Melting  point. 

1.  Ordinary  cholesterin 145 — 146°  "] 

2.  Phytosterin  (O.  Hesse)    132—133      | 

3.  Paracholesterin  (Reinke  and  )>L8evorotatory. 

Rodewald) 134—134-5  | 

4.  Caulosterin 158—159    J 

5.  Isocholesterin 138 — 138*5     Dextrorotatory. 

All  these  bodies,  except  isocholesterin,  give  the  colour  reaction  with 
sulphuric  acid  and  chloroform.  F.  L.  T. 

Nitrated  Cresylethylic  Oxides.  By  E.  Katser  (Ber.,  15, 11 32— 
1134). — The  mononitrocresylethylic  oxides  are  best  prepared  by  treat- 
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inp  the  respective  ethers  with  2 — 6  parts  of  nitric  acid,  both  ether 
and  acid  beinj^  diluted  with  its  own  volume  of  glacial  acetic  acid,  and 
cooled  to  —  10°  to  —  15°.  Any  dinitroether  formed  at  the  same  time 
can  be  removed  by  treatment  with  alcoholic  ammonia,  which,  whilst 
convertinj^  the  dinitro-compounds  into  dinitrotoluidines,  is  without 
action  on  the  mononitro-bodies. 

Miwnnitro-orthocresiilethijlic  oxide,  C6H3(N02)Me.OEt  (m.  p.  71°), 
crystallises  in  long  straw-yellow  needles.  Alcoholic  ammonia  at  180 
— 200°  is  without  action  on  it.  Further  nitration  converts  it  into  the 
dinitro-compound,  melting  at  51°.  This  latter  on  treatment  with  alco- 
holic ammonia  is  converted  into  dimetanitro-orthntoluidine,  melting  at 
208°,  whose  constitution  has  been  previously  determined. 

Mononitrometacresyl  ethyl  oxide,  melting  at  54°,  crystallises  from 
alcohol  in  colourless  needles,  and  is  not  afl'ected  by  alcoholic  ammonia 
at  100°. 

MononitroparacresyletJiylic  oxide  [CHs  :  NOj  :  OEt  =1:3:4]  is 
liquid  ;  it  was  also  prepared  by  the  action  of  ethyl  bromide  on  the 
silver  derivative  of  metanitroparacresol.  A.  J.  G. 

Amidocresylethylic  Oxides.  By  E.  Kayseb  (Ber.,  15,  1134 — 
1136). — These  are  prepared  from  the  corresponding  nitro-ethers  (see 
preceding  abstract)  by  treatment  with  tin  and  hydrochloric  acid. 
Their  most  important  properties  and  derivatives  are  shown  in  the 
accompanying  table  : — 


o-Series. 

wj-Series. 

jj-Series. 

Free  base  ..... 

Lifjuid   

Liquid 

M.p.  40—41°.    Crys- 
taUises      in     wliite 

needles,  not  readily 

soluble     in    water ; 

does   not  crystallise 

well      from      ether, 

alcohol,  or  benzene. 

Hydrochloride 

CgHisNO.HCl,     silky 

Brilliant         broad 

Fine  silky  needles. 

plates. 

plates. 

SiJpliate    .... 

(C9H,3NO)2,H2S04. 

Large       quadratic 

Fine  silky  needles. 

readily      soluble 

tables;  effloresces 

needles. 

readily. 

Nitrate 

SI  jnder  needles,  readily 
soluble. 

Satiny  plates. 

..•••.. 

Oxalate 

Silvery  jagged  plates. 

Red  tables. 

Platinoclilo- 

Clear  yellow   crystal- 

ride 

line  precipitate. 

Aceto  -  com- 

Crystallises         from 

Moderately  soluble 

Crystallises  from  water 

pound 

water    in    rhombic 

in     hot     -water ; 

in     brilliant     white 

plates ;  from  ether 

crystallises  in  in- 

plates,     apparently 

in      large     tables ; 

terlaced   needles, 

volatile  with  aqueous 

from     benzene     in 

m.  p.  114°. 

vapour;  m.p.  106'5°. 

small  cubes ;    m.  p. 

108°. 

Diamido-p-crcsylethylic  oxide  [OEt  :  NH2:  CH3 


NH2  =  1  : 

4  I  2 


2:4:6] 
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is  prepared  by  reduction  of  dinitro-paracresylethylic  oxide  (m.  p.  75°)  ; 
it  is  a  colourless  oily  liquid  of  agreeable  odour,  and  can  be  distilled 
unchanged.  The  hydrochloride,  C6H2Me(NH2)2(OEt),HCl,  crystal- 
lises in  fine  white  silky  needles,  readily  soluble  in  water. 

A.  J.  G. 
Benzylmetacresylic  Oxide.  By  H.  Orth  (Ber.,  15, 1129—1130). 
— Benzylmetacresylic  oxide  prepared  by  the  action  of  the  potassium 
derivative  of  metacresol  on  benzyl  chloride,  melts  at  43°,  boils  at  300 — 
305°,  crystallises  in  fine  white  plates,  and  is  readily  soluble  in  alcohol, 
ether,  and  benzene.  A.  J.  G. 

Sulphocinnamic Acids.  By  Chase  Palmer  (Amer.  Ghent.  J.,  4, 
161 — 169). — Two  of  these  acids  are  obtained  by  the  action  of  fuming 
sulphuric  acid  on  cinnamic  acid  at  ordinary  temperatures,  the  chief 

4 

4  I ^ ^ 

product  being  the  para-acid,  SO3H.C6H4.CH '.  CH.COOH,  while  the 
other  is  regarded  by  Rudnew  (this  Journal,  1875,  p.  76)  as  the  meta- 
acid,  though  from  analogy  the  formation  of  the  ortho-acid  would 
appear  more  probable.  The  best  yield  of  these  acids  is  obtained  by 
the  use  of  sulphuric  acid  containing  20  per  cent,  of  sulphuric  anhy- 
dride. The  two  acids  are  most  readily  separated  by  converting  them 
into  barium  salts,  that  of  the  para-acid  being  much  the  less  soluble  of 
the  two. 

By  converting  tlie  barium  salt  of  the  para-acid  into  the  correspond- 
ing potassium  salt,  and  gently  heating  the  latter  with  phosphorus 
pentachloride,  paracinnamic  stdphochloride,  COCI.C6H4.C2H3.SO2CI,  is 
obtained  as  a  semi-fluid  mass,  which  crystallises  on  cooling,  and  is 
convei'ted  by  aqueous  ammonia  into  the  corresponding  sulphonamide, 
CONH2.C6H4.C2H2.SO2NH2.  Thislamide,  when  purified  by  three  or 
four  crystallisations  from  hot  water,  forms  clusters  of  needles  easily 
soluble  in  hot,  less  in  cold  water,  melting  at  218°. 

By  oxidation  with  chromic  acid  mixture,  this  sulphonamide  is  con- 
verted into  an  acid,  C7H7NSO4  =  SOaNHj.Ceni.COOBL,  the  barium 
salt  of  which,  C7H5BaNS04,  is  very  soluble  in  water,  and  crystallises 
therefrom  in  granular  aggregates. 

Parasulphamine-cinnamic  acid, 

C9H9NSO4  =  S02NH2.C6H4.C,H2.COOH, 

is  formed  by  heating  the  amide  just  described  with  soda-ley  as  long  as 
ammonia  continues  to  be  evolved.  On  neutralising  the  resulting 
solution  with  hydrochloric  acid  to  throw  down  any  undecomposed 
amide,  and  treating  the  filtered  liquid  with  excess  of  hydrochloric 
acid,  the  sulphamine-cinnamic  acid  separates  as  a  crystalline  precipi- 
tate, and  may  be  obtained  by  recrystallisation  from  boiling  water  in 
long  needles.  This  acid  is  but  slightly  soluble  even  in  hot  water. 
Alcohol  dissolves  it  readily,  ether  with  difficulty.  At  250°,  it  decom- 
poses without  melting.  Its  barium  and  calcium  salts  were  obtained 
by  neutralisation.  The  former  crystallises  in  thick  needles  containing 
(C9H8S04N)2Ba  4-  2H2O  ;  the  latter  in  clusters  of  slender  needles  con- 
taining (C9H6S04N)2Ca  +  HiO. 

By  oxidation  with  chromic  aeid  mixture,  parasulphamine-cinnamic 
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acid  is  converted  into  the  acid  CvHTNSOi,  likewise  obtained,  as  above- 
mentioned,  by  oxidation  of  the  sulphonamide. 

Metasulphocinnamic  acid  (?)>. — The  barium  salt  contained  in  tho 
solution  from  which  the  parasulphocinnamate  had  crystallised  out  was 
converted  into  a  sulphonamide  as  above  described  for  the  para-com- 
pound, and  this  product  was  submitted  to  oxidation  with  potassium 
permanganate,  but  the  results  thereby  obtained  were  not  definite 
enough  to  lead  to  any  satisfactory  conclusion  respecting  the  constitu- 
tion of  the  acid.  On  fusing  it  with  potassium  hydroxide,  no  salicylic 
acid  could  be  detected  in  the  product,  so  that  it  does  not  appear  to  be 
the  ortho-acid.  H.  W. 

Derivatives  of  Parahydroxy-metatoluic  Acid.  By  B.  W. 
Mahon  {Amer.  Chem.  /.,  4,  186— 188).— This  acid,. 

C6H3(OH)Me(COOH), 

is  most  readily  prepared  by  the  method  of  B^msen  and  lies,  viz.,  by 
oxidising  a-xylenesulphonamide  and  fusing  the  resulting  sulphamine- 
toluic  acid  with  potassium  hydroxide.  It  crystallises  in  long  colour- 
less needles  having  the  composition  2C8H8O3  +  H20-,  and  melting 
at  174'.5°  (after  drying  at  120°),  By  boiling  it  in  quantities  not 
exceeding  a  gram  at  a  time,  with  strong  nitric  acid  till  it  is  com- 
pletely dissolved,  then  immediately  checking  the  action  by  copious 
addition  of  water  and  rapid  cooling,  a  nitro-acid, 

C6H,(N02)(OH)Me.COOH, 

is  obtained,  which  dissolves  very  freely  in  alcohol,  especially  when 
hot,  yielding  an  intensely  yellow  solution,  from  which  it  separates  in 
slender  needles  melting  at  86 — 87°.  It  is  very  soluble  also  in  ether, 
moderately  soluble  in  water,  and  volatilises  with  steam. 

Calcium  nitroliydroxijtolaate,  [CgHjCNOz)  (OH) Me.  COO]3Ca,4H«0, 
pi'epared  by  boiling  the  nitro-acid  with  finely  powdered  calcspar,  is 
soluble  in  water,  yielding  a  deep  red  solution,  from  which  it  crystal- 
lises in  groups  of  slender  yellow  needles,  which  give  off  their  water, 
and  acquire  an  orange-colour  when  heated.  The  anhydrous  salt 
explodes  at  a  higher  temperature.     The  barium  salt, 

(C8H6N05)oBa  +  4HiO, 

prepared  in  like  manner,  dissolves  with  red  colour  in  water,  and 
crystallises  in  stellate  groups  of  slender  orange- yellow  needles. 
The  anhydrous  salt  is  crimson,  somewhat  hygroscopic,  and  explodes 
when  heated. 

The  crystals  of  the  nitro-acid,  when  heated  in  water,  partly  dissolve 
and  are  partly  converted  into  a  brownish-yellow  oil  having  the  same 
composition  as  the  crystals,  and  melting,  after  solidification  by  cooling, 
at  the  same  temperature.  Both  the  oil  and  the  crystals  dissolve  in 
ammonia,  forming  a  red  solution  which  contains  the  ammonium  salt 
of  the  nitro-acid,  gives  ofi"  ammonia  when  treated  with  caustic  soda, 
and  yields  a  precipitate  of  the  nitro-acid  when  treated  with  hydi'ochloric 
acid. 

The  ammonium  salt  crystallises  from  solution  in  arborescent  groups 
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of  fine  yellow  needles,  changing  to  orange  when  exposed  to  moisture 
and  exploding  when  heated.  The  sodium  salt  exhibits  similar 
characters.  The  nitro-acid  when  precipitated  by  a  stronger  acid 
from  the  solution  of  one  of  its  salts  is  pure  white,  but  soon  turns 
yellow.  All  the  salts,  as  well  as  the  acid  itself,  have  great  tinctorial 
power.  H.  W. 

Decomposition  of  Tropine,  By  A.  Ladenbdeg  (Ber.,  15,  1140 
— 1142  ;  ct".  Ber.,  15,  1028). — The  action  of  a  large  excess  of  bromine 
(5  mols.)  on  tropidine  hydrobromide  at  a  temperature  of  165°  yields 
dibromopyridine  in  large  quantity.  Its  identity  was  proved  by  an 
exhaustive  comparison  of  its  properties  with  tlie  dibromopyridine  pre- 
pared from  piperidine.  As  ethylene  bromide  is  formed  at  the  same 
time,  it  follows  from  these  and  the  author's  earlier  results  that 
tropidine  is  ethylenehydrometh.ylj}yridine,  C5H6(C2Hi)NMe. 

A.  J.  G. 

Rotatory  Power  of  Tyrosine  and  Cystine.  By  J.  Mauthner 
{Monatsh.  Ghem.,  3,  343 — 347). — An  examination  of  tyi'osine  yielded 
the  following  results  with  Wild's  polaristrobometer  in  2-decimeter 
tubes. 

I.  Solution  in  hydrochloric  with  21*07  per  weight  of  HCl;  concen- 
tration =  451  grams  to  100  c.c. ;  temperature  =  16*20°  C.  a  = 
0*72°,  [a]D= --7*98°. 

II.  Solution  in  potash  with  11*598  per  cent,  weight  KHO. 

1.  Cone.  =    5-80,  t  =  20*5°  C,  a  =  -  1*045°,  [ajo  =  -  9*01°. 

2.  Cone.  =  11*51,  t  =  16*1°  C,  a  =  -  2*040°,  [ajc  =   -  8*86°. 

•Cystine  is  strongly  Isevorotatory.  D.  A.  L. 

Cystine.  By  E.  Kijlz  (Ber.,  15,  1401). — Cystine  deviates  the  ray 
of  polarised  light  142°  to  the  left.  It  is  therefore,  optically  twice  as 
powerful  as  grape-sugar.  W.  C.  W. 

Derivatives  and  Constitution  of  Opianic  and  Hemipinic 
Acid.  By  R.  Wegscheider  (Monatsh.  Ghem..,  3,  348 — 380). — From 
previous  work  on  this  subject  it  was  a  matter  of  conjecture  whether 
the  carboxyl-groups  are  ortho  or  para  to  one  another;  the  author  has 
undertaken  the  solution  of  this  problem. 

Potassium  opianate,  CioHgKOs,  crystallises  either  in  granules  or 
short  prisms  with  .3^  mols.  HjO,  or  in  thin  brittle  leaflets  or  thick 
long  white  prisms,  with  2^  mols.  H2O,  or  in  large  feebly  yellow  rhombic 
plates  with  1  mol.  H2O ;  the  water  of  crystallisation  is  driven  off  at 
100°  in  each  case.  This  salt  is  soluble  in  water  and  alcohol,  only 
sparingly  in  absolute  alcohol.  Silver  ojpianate  is  best  prepared  by  pre- 
cipitating a  solution  of  potassium  opianate  with  silver  fluoride ;  it  is 
at  first  precipitated  in  hemispherical  groups  of  small  prisms,  but 
usually  forms  a  magma  of  white  prisms,  which  turn  yellow  on 
exposure  to  light.  Methyl  opianate  is  made  by  shaking  together 
silver  opianate,  methyl  alcohol,  and  methyl  iodide  (theoretical  quantity), 
and  leaving  the  mixture  for  some  time.     It  crystallises  from  methyl 
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alcohol  in  large  hexagonal  plates,  or  in  tufts  of  needles ;  from  alcohol 
in  long  flat  obliquely  cut  needles;  from  ether  in  thick  four-sided 
tables  or  very  short,  thick,  oblique  prisms.  It  is  easily  soluble  in 
most  ordinary  solvents,  except  water,  in  which  it  is  but  sparingly 
soluble.  It  softens  at  63°,  melts  at  83 — 8/>°,  and  remains  fused  for 
some  time  even  at  the  ordinary  temperature.  When  carefully  heated 
it  partially  sublimes.  It  is  easily  saponified  by  potash,  or  by  pro- 
longed boiling  with  water.  If  methyl  opianate  is  very  carefully  oxi- 
dised with  aqueous  permanganate,  it  is  partially  converted  into  an 
acid  methyl  hemipinate.  This  the  author  designates  as  the  a-acid 
methyl  hemipinate ;  it  is  moderately  soluble  in  water,  and  crystallises 
from  it  in  long,  narrow,  flat,  brittle,  glistening  needles  (m.  p.  in  water 
of  crystallisation  96 — 98'^;  dry  substance,  121 — 122°),  easily  solublo 
in  most  ordinary  solvents,  sparingly  in  carbon  bisulphide,  and  almost 
insoluble  in  light  petroleum.  The  aqueous  solution  gives  a  pale 
yellow-brown  precipitate  with  ferric  chloride,  and,  decomposes  potas- 
sium carbonate  with  evolution  of  carbonic  anhydride.  Sodium  inethyl 
hemipinate  forms  white  crystals,  which  decompose  at  200°.  Its 
solution  precipitates  ferric  chloride,  silver  nitrate,  and  lead  acetate, 
in  the  last  case  the  precipitate  is  soluble  in  excess  of  the  reagent. 
This  ethereal  salt  saponifies  with  potash,  yielding  hemipinic  acid.  By 
passing  a  current  of  hydrochloric  acid  gas  through  a  methyl  alcohol 
solution  of  hemipinic  acid,  and  warming,  the  author  has  prepared 
another  ^-acid  methyl  hemipinate  (m.  p.  l37 — 138°),  which  is  easily 
soluble  in  water,  other  solubilities  like  the  a-derivative.  It  crystal- 
lises from  acetic  acid  in  moss-like  masses,  from  ethyl  alcohol  and 
benzene  in  ramifications  of  ill-formed  needles,  from  alcohol  in  stellate 
groups  of  prisms,  and  from  benzene  in  plates.  It  contains  no  water  of 
crystallisation,  and  gives  no  precipitate  with  ferric  chloride.  There 
are  therefore  two  isomeric  acid  methyl  hemipinates,  and  hemipinic 
acid  can  be  thus  represented,  C6H,(OMe)o(COOH)2[COOH  :  COOH 
=  1:2];  opianic  acid,  COH.C6H2(bMe)2COOH  [COH  :  COOH  = 
1:2];  a-acid  methyl  hemipinate, 

C6Ho(OMe)2(COOH).COOMe[COOH  :  COOMe  :  Me  :  Me  :  = 

1:2:3:4];  /3-acid  methyl  hemipinate,  [COOMe  :  COOH  :  Me  :  Me 
=  1:2:3:4]. 

When  heated,  both  acid  methyl  hemipinates  yield  hemipinic  anhy- 
dride. Hemipinic  anhydride  is  easily  soluble  in  most  solvents, 
moderately  in  ether,  sparingly  in  carbon  bisulphide,  and  not  at  all  in 
light  petroleum  ;  it  generally  crystallises  in  needles. 

By  distilling  the  a-ethereal  salt  with  lime,  the  author  obtains  a 
mixed  product,  from  which  he  isolates  methyl  [3  :  4]  dimethoxyhenzcate 
(m.p.  164 — 165")  ;  guaiacol,  recognised  by  odour  and  by  ferric  chloride 
lead  acetate,  and  ammoniacal  silver  nitrate  reactions  ;  methyluorhemi- 
pinic  acid,  melting  at  153 — 155°  with  evolution  of  gas,  very  soluble  in 
water,  sparingly  in  ether;  violet  coloration  with  ferric  chloride; 
isovanillic  acid,  needles  melting  at  236 — 238°,  easily  soluble  in  ether, 
sparingly  in  water.  By  the  action  of  strong  hydrochloric  acid,  a-acid 
methyl  hemipinate  is  decomposed,  passing  through  the  following 
stages  (all   these   substances  have  been  identified)  ;  hemipinic  acid, 
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methylnorhemipinic  acid,  C6H,(C00H),(0Me).0H  [OH  :  OMe  = 
3  :  4],  isovanillic  acid,  CgH^CCOOHXOHJ.OMe  [1:3:  4],  and  (3  :  4)- 
dihydroxybenzoic  acid.  The  author  has  tried  the  decomposition  of 
hemipinic  acid  with  hydriodic  acid,  and  obtained  results  analogous  to 
those  of  Wright  and  Beckett.  D.  A.  L. 

Ethylic  Benzylchloromalonate.  By  C.  A.  Bischoff  and 
A.  Emmert  {Ber.,  15,  1112 — 1114). — By  the  action  of  cold  alcoholic 
ammonia  on  ethylic  benzylchloromalonate,  henzylchloromalonamide  is 
formed ;  it  crystallises  in  -white  needles  united  in  nodular  masses,  is 
soluble  in  alcohol,  melts  at  80°,  turns  brown  at  180°,  and  is  decom- 
posed at  210— 220°.  A.  J.  G. 

Benzoyl-derivatives  of  the  Xylenesulphonamides.  By  R. 
W.  Mahon  {Amer.  Chem.  J.,  4,  192 — 197). — The  investigations  of 
Remsen  and  lies  {Amer.  Ghent.  J.,  i,  33),  and  of  Jacobsen  {Ber.,  1877, 
1009),  have  shown  that  the  a-  and  /3-sulphonamides  obtained  from 
metaxylene  have  the  following  formulae : — 

SCNHa.CeHa.Me.Me.  SOaNHi.CeHs.Me.Me. 

a.  /3 

In  the  /3-amide  therefore,  both  the  methyl-groups  are  in  the  ortho- 
position  with  respect  to  the  group  SOgNHa,  Now  Remsen  has  shown 
in  numerous  instances  that  in  such  a  position  the  methyl-groups  are 
protected  from  the  action  of  oxidising  agents,  whereas  in  the  meta- 
and  para-positions  they  are  attacked  and  oxidised  to  COOH.  Accord- 
ing to  Jacobsen  however  (Ber.,  11,  891),  this  /3-amide  conducts  itself 
just  like  the  a-amide,  being  converted  by  chromic  acid  into  a  mono- 
basic acid.  It  seemed  therefore  desirable  to  obtain  a  considerable 
quantity  of  the  pure  /ii-sulphonamide,  in  order  to  make  an  exact  study 
of  its  behaviour  under  the  influence  of  oxidising  agents.  Its  direct 
separation  from  the  a-amide  being  extremely  difficult,  the  author 
endeavoured  to  effect  the  separation  by  first  converting  the  mixed 
amides  into  their  benzoyl-derivatives,  which  it  was  hoped  would  exhibit 
more  decided  acid  properties  (as  found  by  Anna  Wolkow  in  the  case  of 
the  benzoyl-derivatives  of  the  toluenesulphonamides),  and  so  might 
yield  salts  separable  by  crystallisation. 

For  this  purpose  the  mixed  sulphonamides  were  heated  with  benzoic 
chloride  at  150 — 160°  in  an  oil-bath  till  gas  ceased  to  be  given  off', 
the  black  cakes  left  in  the  flask  were  dissolved  in  hot  alcohol,  and  the 
product  was  recrystallised  from  water  and  alcohol,  whereby  it  was 
obtained  in  short  colourless  needles  melting  at  149 — 151°.  This 
recrystallised  product  when  heated  with  alcoholic  potash  yielded  the 
simple  a-xylene-sulphonamide.  It  also  dissolved  easily  in  ammonia, 
and  the  ammoniacal  solution,  after  being  freed  from  excess  of  ammonia, 
gave  with  bao'tum  chloride  a  white  crystalline  precipitate  of  barium 
a-benzoylxylene-sulplionamide,  (C6H3Me2.S02NBz)2Ba,  which  separates 
from  solution  in  slender  colourless  needles,  sparingly  soluble  in  water. 
Ihe  calcium  salt,  (C6H3Me2.S02NBz)2Ca  -f  HgO,  prepared  by  boiling  the 
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acid  with  pulverisod  calcspar,  crystallises  in  slender  needles,  soluble 
in  alcohol  and  ether,  sparingly  soluble  in  water. 

When  mixtures  of  the  a-  and  /3-xjlenesulphonamide  (containing  a 
large  proportion  of  the  latter)  were  heated  with  benzoic  chloride,  a 
product  was  obtained,  the  ammoniacal  solution  of  which  yielded,  on 
addition  of  hydrochloric  acid,  a  gummy  mass,  from  which  by  repeated 
crystallisation  from  alcohol,  several  crops  of  a-benzoylxylenesulphon- 
amide  were  obtained;  and  after  the  removal  of  these,  and  subsequent 
evaporation  to  near  dryness,  an  oily  substance  separated,  which  solidi- 
fied to  a  clear  brownish-yellow  gum  still  holding  in  suspension  crystals 
of  the  a-benzoylamide.  This  oily  substance  dissolved  easily  in 
ammonia  and  in  alkaline  carbonates,  and  was  reprecipitated  therefrom 
by  hydrochloric  acid  ;  when  boiled  in  water  with  carbonate  of 
barium  or  calcium,  it  yielded  solutions  from  which  hydrochloric  acid 
reprecipitated  the  original  oil,  leaving  a  solution  containing  barium 
or  calcium.  From  these  reactions,  it  may  be  inferred  that  the  oily 
substance  consisted  mainly  of  /J-benzoylxylenesulphonamide ;  but  it 
was  not  obtained  pure  enough  to  yield  definite  results.  H.  W. 

Action  of  Dichlorethyl  Oxide  on  Benzene  in  Presence  of 
Aluminium  Chloride.  By  E.  Waas  {Ber.,  15,  1128— 112i>).— This 
reaction  yields  diphenylethane  and  triphenylethane,  CooHig,  a  red  oil 
with  violet  fluorescence  boiling  above  360°,  and  readily  soluble  in 
ether.  The  course  of  the  reaction  was  experimentally  shown  to  be  as 
follows :  the  aluminium  chloride  first  converts  the  dichlorethyl  oxide 
into  monochloraldehyde,  which,  reacting  with  the  benzene,  forms 
first  monochlorodiphenylethane,  and  finally  triphenylethane. 

A.  J.  G. 

Carbostyril.  Part  III.  By  P.  Friedlaxder  and  A.  Weinberg 
(Ber.,  15,  1421 — 1426). — Good  yields  of  ethylcarbostyril  are  obtained 
by  the  action  of  sodium  ethylate  on  monochloroqu incline,  or  by  the 
action  of  ethyl  iodide  on  carbostyril  silver,  CgHeNOAg.  Attempts  to 
prepare  ethylcarbostyril  from  ethyl  amidocinnamate  or  ethylamido- 
cinnamic  acid  were  unsuccessful. 

Ethyl  ortliamidocinnamate  is  formed  when  a  hot  alcoholic  solution 
of  ethyl  nitrocinnamate  is  reduced  with  tin  and  hydrochloric  acid. 
After  removing  the  tin  from  the  crude  product  by  means  of  sulphur- 
etted hydrogen,  the  ethereal  salt  is  precipitated  in  pale  yellow  needles 
(m.  p.  77°)  by  the  addition  of  sodium  acetate.  The  crystals  dissolve 
freely  in  the  usual  solvents,  forming  yellow  solutions,  which  exhibit  a 
greenish-yellow  fluorescence.  The  hydrochloride  is  sparingly  soluble 
in  hydrochloric  acid.  The  neutral  solution  turns  yellow  when  heated, 
owing  to  partial  dissociation ;  on  cooling,  the  solution  again  becomes 
colourless.  The  acetic  derivative  is  deposited  from  its  alcoholic  solu- 
tion in  white  needles  (m.  p.  137°).  Ethyl  amidocinnamate  is  decom- 
posed by  hydrochloric  acid  at  120",  carbostyril  being  formed. 

When  a  cold  alcoholic  solution  of  ethyl  nitrocinnamate  is  treated 
with  zinc-dust  and  hydrochloric  acid,  hydrocarbostyril  (m.  p.  163°)  is 
produced. 

Ethylcarbostyril  is  not  readily  attacked  by  acid  reducing  agents. 
By  sodium  amalgam,  in  the  cold,  it  is  converted  into  dihydroethyl- 
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cai'bostyril,  but  if  a  hot  solution  is  used,  then,  in  addition  to  dihydro- 
ethylcarbostyril  an  unstable  ethereal  salt  of  hydrocarbostyril  and  a 
small  quantity  of  an  oily  liquid,  probably  tetrahydroethylcarbostyril, 
are  produced. 

When  bromine-vapour  acts  on  ethylcarbostyril,  monobromomethyl- 
carbostyril  is  formed  together  with  other  products.  This  bromo-de- 
rivative  crystallises  in  white  needles  melting  at  93°.  It  is  decomposed 
by  hydfocbloric  acid,  yielding  methyl  chloride  and  bromocarbostyril 
melting  at  266°. 

Bromine-water  acts  on  carbostyril,  forming  mono-  and  dibromo-sub- 
stitution  products.  Dichlorocarbostyril,  prepared  by  boiling  a 
solution  of  carbostyril  in  acetic  and  hydrochloric  acids  with  potassium 
chlorate,  crystallises  in  white  needles  melting  at  249°.  It  is  converted 
into  trichloroquinoline,  C9H4CI3N,  by  the  action  of  phosphorus  penta- 
chloride.  This  body  is  deposited  from  alcohol  in  needle-shaped 
crystals  which  melt  at  160"6°.  It  is  soluble  in  strong  hydrochloric 
acid,  but  is  reprecipitated  on  the  addition  of  water  to  the  solution. 

w.  c.  w. 

Synthetical  Amylnaphthalene.  By  T.  Leone  (Gazzetta,  12, 
209 — 211). — By  the  action  of  phosphorus  and  hydriodic  acid  on 
lapachic  acid,  Paterno  obtained  a  hydrocarbon  (b.  p.  304 — 306"), 
which  he  considered  to  be  amylnaphthalene.  For  the  sake  of  com- 
parison, the  author  has  prepared  amylnaphthalene  synthetically  by 
acting  on  a  mixture  of  a-monobromonaphthalene,  amyl  bromide,  and 
ether  with  metallic  sodium.  The  action  is  most  energetic  at  first,  but 
when  it  becomes  quieter  the  mixture  is  boiled  for  several  hours,  the 
ether  distilled  off,  and  the  residue  submitted  to  fractional  distillation. 
The  portion  passing  over  between  290°  and  315°,  after  repeated  distilla- 
tion over  sodium,  yields  amylnaphthalene  boiling  at  303°.  The  picric 
acid  compound  prepared  from  this  is  of  a  fine  yellow  colour,  and 
melts  at  85 — 90°,  whilst  the  corresponding  compound  of  amylnaph- 
thalene from  lapachic  acid  forms  deep  orange-red  crystals,  melting  at 
140 — 141°.  From  this  it  would  seem  that  the  two  hydrocarbons  are 
isomeric  and  not  identical,  notwithstanding  the  boiling  points  are  the 
same. 

Paterno's  researches  render  it  probable  that  the  amyl  in  his  amyl- 
naphthalene from  lapachic  acid  has  the  constitution  — CH2.CH2.CHMe2, 
that  is,  the  same  as  in  fermentation  amyl  alcohol,  so  that  the  isomerism, 
of  the  two  hydrocarbons  would  seem  to  be  due  to  the  position  of  the 
amyl  group;  the  synthetical  amylnaphthalene  being  the  «-compound, 
whilst  Paterno's,  as  he  originally  suggested,  is  the  /3-compound. 

C.  E.  G. 

Oxidation  of  Pentachloronaphthalene.  By  A.  Claus  and  L. 
Spruck  {Ber.,  15,  1401 — 1405). — Tetrachlorophthalic  acid,  but  not  a 
trace  of  monochlorophthalic  acid,  is  formed  by  the  oxidation  of  penta- 
chloronaphthalene by  nitric  acid.  Hence  Wreden's  statement  (Ber., 
2,  591)  that  the  formation  of  tetrachlorophthalic  acid  is  due  to  a 
secondary,  and  not  to  a  primary  reaction  is  improbable.  Tetrachloro- 
phthalic acid  is  reduced  to  phthalic  acid  by  the  action  of  sodium 
amalgam  on  its  alcoholic  solution. 
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TricMoronajyhfhaquinone,  C10H3CI3O2,  is  produced  when  pentachloro- 
naphthalene  is  boiled  with  fuming  nitric  acid  until  chlorine  is  no 
longer  evolved  (about  30  hours).  This  substance  crystallises  in 
yellow  needles  (m.  p.  250°),  soluble  in  hot  alcohol.  By  the  addition  of 
water  to  the  hot  alcoholic  solution,  colourless  plates  (ra.  p.  9o°)  can 
be  obtained. 

Trichloronaphthaquinone  dissolves  in  alcoholic  soda,  yielding  a  red 
liquid,  from  which  hydrochloric  acid  throws  down  a  colourless  crystal- 
line precipitate  (m.  p.  250°).  W.  C.  W. 

Action  of  Chloroform  on  /i-Naphthol.  By  G.  Rousseau  (Gompt. 
rend.,  95,  39 — 41). — The  products  of  the  act.ion  of  chloroform  on 
/ii-naphthol  are  (1)  the  glycol,  C.3Hu02,  previously  described  (Compt. 
reiuL,  94,  133),  (2)  the  aldehyde,  CuHgOs,  which  has  been  investi- 
gated by  Kaulfmann  (JJer.,  15,  808),  (3)  a  brown  resin,  soluble  iu 
alkalis,  which  always  accompanies  the  aldehyde  and  may  be  freed  from 
the  latter  by  treatment  with  light  petroleum,  in  which  the  aldehyde 
alone  dissolves.  Thus  purified  the  resin  contains  47  per  cent,  of  carbon. 
(4)  The  glycoUic  ether,  CoiHuO,  previously  described,  (5)  a  lesin 
insoluble  in  alkalis,  but  soluble  in  alcohol,  which  contains  9t)  per  cent, 
of  carbon,  and  consists  mainly  of  condensed  hydrocarbons.  In  all 
cases,  carbonic  oxide  is  given  ofF,  and  under  certain  conditions  in 
neutral  solution,  a  mouhydric  alcohol,  CajHiiO,  is  formed  in  small 
quantity.  The  resin  soluble  in  alkalis  is  probably  formed  by  the 
oxidation  of  the  aldehyde,  whilst  a  portion  of  the  latter  undergoes 
hydrogenation  and  condenses,  with  elimination  of  water,  to  form  the 
glycol.  The  most  important  feature  of  the  reaction  is  the  conversion 
of  a  phenol  into  a  compound  having  an  alcoholic  function.  Hold- 
mann  has  prepared  /3-naphthylamine  by  heating  /3-naphthol  in  a 
current  of  ammonia  gas,  and  Graebe  has  obtained  the  ethei*s  of  the 
napbthols  by  boiling  the  latter  with  dilute  sulphuric  acid.  It  would 
appear  therefore  that  the  naphthols  are  less  stable  than  the  phenols 
and  more  analogous  to  the  alcohols.  The  formation  of  the  glycol 
may  be  thus  explained.  2  mols.  of  the  aldehyde,  under  the  influence 
of  the  hydi-ogenation  previously  referred  to,  lose  their  hydroxyl  in  the 
form  of  water,  and  unite  to  form  a  di-naphthylic  group.  The  two 
— COH  groups,  both  probably  in  the  ortho-position  with  respect  to 
the  point  of  union,  undergo  a  molecular  transformation,  and  are 
converted  into  the  groups  ^C.OH  characteristic  of  tertiary  alcohols. 
It  folloAvs  that  the  new  glycol  is  a  non-saturated  tertiary  glycol,  and 
has  the  constitution 

CioUs'COH 

I  II         • 

CioHs.C.OH  C.  H.  B. 

Aromatic  Ethers.  By  H.  v.  Niedekhausen  (Ber.,  15,  1119 — 
1125). — Calcium  phenol,  on  dry  distillation,  yields  diphenylene  oxide 
and  a  little  benzene.  Calcium  a-naphthol  yields  naphthalene  and 
a-dinaphthalene  oxide.  Calcium  yS-naphthol  gives  naphthalene,  /3-di- 
naphthalene  oxide,  and  a  substance,  CjiHuO  (m.  p.  300 — 305°),  crys- 
tallising in  colourless  needles  or   nacreous  plates,  which  cannot    be 
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volatilised  witliont  partial  decomposition.  Sodium  phenol  and  sodium 
metapliosphate,  when  distilled  together,  yield  much  diphenyl  ether, 
and  a  small  quantity  of  methylenediphenyl  ether.  A.  J.  G. 

Naphthol  and  Anthrol  Ethers.  By  C.  Liebbrmann  and  A.  Hagen 
(Cer.,  15,  1427 — 1430). — The  properties  of  anthrolethylic  ether, 

CuHs-OEt, 

have  been  previously  described  {Ber.,  12,  589).  This  substance  is  easily 
prepared  by  boiling  a  concentrated  alcoholic  solution  of  anthrol  with  half 
its  volume  of  hydrochloric  acid  (20  per  cent,)  :  the  crystalline  mass 
which  is  deposited  when  the  mixture  cools  is  washed  with  soda  solu- 
tion in  order  to  remove  unaltered  anthrol.  The  pure  ether  melts  at 
145°. 

Anthrolmethjlic  ether,  CuHg.OMe,  melts  at  175 — 178°,  and  resembles 
the  preceding  compound  in  its  properties. 

a-  and  ^-napldholethylic  ethers,  previously  described  by  Schaffer 
(Ann.,  152,  287),  can  be  prepared  by  heating  at  150°  in  sealed  tubes 
for  seven  hours,  a  mixture  of  naphthol  (1  part),  alcohol  (3),  and 
hydrochloric  acid  (1  part).  Etherification  takes  place  more  easily 
with  (3-  than  with  a-naphthol. 

Diethoxynaphthalene,  CioH6(OEt)2,  crystallises  in  nacreous  plates 
(m.  p.  104°).  Attempts  to  prepare  ethers  by  the  action  of  hydro- 
chloric acid  and  alcohol  on  phenol,  resorcinol,  quinol,  pyrogallol,  and 
orthonitrophenol,  were  unsuccessful. 

On  the  addition  of  strong  nitric  acid  to  a  concentrated  solution  of 
anthrolethylic  ether  in  glacial  acetic  acid,  dinitranthrolethylic  ether, 
CuH7(N02)2.0Et,  is  deposited  in  needle-shaped  crystals.  An  analo- 
gous compound  has  also  been  obtained  from  anthrolmetbylic  ether. 

W.  C.  W. 

Naphthalene-derivatives.  By  F.  Graeff  (Ber.,  15,  1125 — 
1127 ;  cf.  Abstr.,  1881,  822).— Mononitronaphthoic  acid  (m.  p.  235°), 
when  oxidised  with  an  alkaline  permanganate  solution,  yields  mainly 
an  acid  agreeing  in  its  properties  with  the  nitro-phthalic  acid  melting 
at  212 — 220°,  in  which  the  carboxyl-  and  nitro-groups  have  the 
1:2:3  positions.  From  this  it  follows  that  the  nitro-group  in  nitro- 
naphthoic  acid  is  in  the  a-position,  and  is  not  attached  to  the  same 
C4H4  nucleus  as  the  COOH-gronp.  As  it  has  been  shown  by  Eckstrand 
that  the  latter  also  occupies  an  a-position,  mononitro-naphthoic  acid 
must  have  the  constitution  [NO^ :  COOH  =  1:1']  or  [NO2  :  COOH 
=  1  :  3'],  but  there  is  at  present  no  evidence  to  show  which. 

A.  J.  G. 

Products  of  the  Decomposition  of  Mixed  Aromatic  Thio- 
carbamides  by  Acids.  By  K.  Mainzer  (Ber.,  15,  1412 — 1421). — 
Phenyl-a-naphthylthiocarbamide  (m.  p.  158°)  is  decomposed  by  strong 
hydrochloric  acid  at  150°  into  phenylthiocarbamide,  a-naphthylthio- 
carbimide,  phenylamine,  and  a-naphthylamine. 

Ortliotolyl-cc-naphthyUhiocarhamide  is  deposited  as  a  white  crystal- 
line mass  on  warming  an  alcoholic  solution  of  a-naphthylthlocarbimide 
and  orthotoluidine,  or  of  orthotolylthiocarbimide  and  a-naphthylamine. 
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Ifc  is  decomposed  at  150°  by  hydrochloric  acid,  forming  a-tolyl-  and 
a-naphthyl-thiocarbimide,  and  orthotoluidine  and  a-naphthylamine. 

Paratolyl-a,-naphthijUhiocarbamide,  prepared  by  warming-  an  alco- 
holic solution  of  paratolylthiocarbimide  (m.  p.  26°,  b.  p.  238°)  and 
a-naplithyliimine,  crystallises  in  white  needles  melting  at  168°.  By 
heating  it  with  strong  hydrochloric  a,cid  this  substance  is  decomposed 
into  paratolyl-  and  a-naphthyl-thiocarbimide,  and  paratoluidine  and 
a-naphthylamine. 

Phenyl-^-naphthyltTiiocarbamide  crystallises  in  plates  melting  at  155 — 
157°.  By  repeated  recrystallisation  from  boiling  alcohol,  this  sub- 
stance appears  to  undergo  decomposition,  as  the  melting  point  rises 
without  becoming  constant.  When  this  substance  is  heated  with  hy- 
drochloric acid  at  104°,  it  splits  up  into  phenylthiocarbimide,  /iJ-naph- 
thylthiocarbimide,  (S-naphthylamine,  and  aniline. 

Orthotoli/l-^-naphthijUhiocarbavdde  (m.  p.  194°)  is  decomposed  by 
hydrochloric  acid  at  150°  into  orthotolyl-  and  /S-naphthyl-thiocarbi- 
mides,  orthotoluidine,  and  /3-naphthylamine. 

Paratolyl-13-naphtliyWdocarhamide  (m.  p.  164°),  under  similar  treat- 
ment, yields  analogous  decomposition  products. 

When  phenylorthotolylthiocarhamide  is  decomposed  by  hydrochloric 
acid,  phenyl-  and  orthotolyl-thiocarbiraides  are  produced. 

From  the  above  reactions,  it  appears  that  mixed  aromatic  thiocarba- 
mides,  on  decomposition  by  hydrochloric  acid,  yield  two  thiocarbimides 
and  two  amines.  W.  C.  W. 

Action  of  Cyanogen  on  Sodium-menthol.  By  G.  Arte 
(Compt.  rend.,  94,  872 — 873). — Dry  cyanogen  is  absorbed  by  a  solu- 
tion of  sodium-menthol  in  dry  toluene,  the  mixture  gradually  becom- 
ing pasty.  When  cold,  it  is  washed  with  water,  and  the  hydrocarbon 
ilistilled  off :  the  residue  is  a  crystalline  mass,  which  separates  from 
boiling  alcohol  in  slender  prismatic  needles  with  rhomboidal  base, 
soluble  in  the  usual  solvents.  It  sublimes  easily  at  100°,  melts  at 
165°,  and  decomposes  at  about  200°,  yielding  cyanuric  acid.  It  has 
the  composition  and  properties  of  menthol-urethane,  CuHaiNOa,  being 
decomposed  by  alcoholic  potash  with  formation  of  potassium  cyanate. 

The  alcoholic  mother-liquors  from  which  the  menthol-urethane  has 
been  crystallised,  deposit  a  viscous  mass  on  evaporation  :  this,  when 
boiled  for  a  long  time  with  water,  gives  off  menthol  and  ammonia,  and 
on  cooling  solidifies  to  a  crystalline  cake  soluble  in  boiling  alcohol. 
It  melts  at  105°,  and  was  proved  to  be  menthol  carbonate  analogous  to 
Haller's  borneol  carbonate  (this  vol.,  528).  C.  E.  G. 

Campholurethane.  By  A.  Haller  (Compt.  rend.,  94,  869 — 
871). — The  author,  under  the  name  of  borneol  cyanate  {ibid.,Q2, 1511), 
has  described  a  compound  which  is  obtained  along  with  cyanocam- 
phor  by  the  action  of  cyanogen  or  cyanogen  chloride  on  sodiuni- 
camphol,  but  he  now  finds  that  it  is  really  campholurethane.  Like  the 
nrethanes,  it  combines  with  aldehydes,  the  compounds  with  benzalde- 
hyde  being  formed  on  passing  hydrochloric  acid  gas  into  an  ethereal 
solution  of  the  two  substances,  and  allowing  the  ether  to  evaporate 
spontaneously.  The  benzaldehyde  compound,  CHPh(ISrH.COOCioHi7)2, 
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crystallises  in  silky  needles  melting  at  185 — 187°,  only  sparingly  soluble 
in  cold  alcohol  or  ether,  but  soluble  in  chloroform,  benzene,  &c.  It  is 
decomposed  by  boiling  with  water,  and  more  rapidly  with  dilute 
hydrochloric  acid,  giving  off  an  odour  of  benzaldehyde.  The  corre- 
sponding compound  formed  with  ethaldehyde  is  viscous,  and  cannot 
be  distilled  without  decomposition. 

When  campholure thane  is  heated  at  140°  with  excess  of  acetic 
anhydride,  it  is  decomposed  with  evolution  of  carbonic  anhydride  and 
formation  of  acetamide  and  borneol  acetate  as  follows : 

NHj.COOC.oHn  +  3^20  =  NHjXS  -f  CioHn.lcO  +  CO2. 

This  mode  of  decomposition  is  identical  with  that  observed  by  M'Creath 
in  the  case  of  ethylurethane. 

Although  these  reactions  are  those  of  a  ui^ethane,  it  differs  in  some 
of  its  properties  from  the  ethereal  carbonates,  which  is  perhaps  due  to 
its  high  molecular  weight  or  to  the  secondary  nature  of  campholic 
alcohol.  C.  E.  G. 

Conversion  of  Pjrrroline  into  Pyridine.  By  G.  L.  Ciamician 
and  M.  Dennstedt  (Ber.,  15,  1172 — 1181). — The  authors  have  pre- 
viously (Abstr.,  1881,  826)  obtained  by  the  action  of  chloroform  on 
pyrroline,  a  compound  which  appeared  to  be  a  chloropyridine,  but 
as  they  were  unable  to  remove  the  chlorine  from  the  product,  they 
were  unable  to  speak  with  certainty  as  to  its  nature.  They  have  now 
investigated  the  action  of  bromoform  on  pyrroline,  and  find  the  com- 
pound produced  to  be  identical  with  the  bromopyridine  which 
Hofmann  obtained  (Abstr.,  1879,  734)  by  the  direct  action  of 
bromine  on  pyridine. 

Monobromopyridine  is  a  liquid  of  strongly  alkaline  reaction,  it  boils 
at  169*5°  under  a  pressure  of  760*5  mm.,  and  has  sp.  gr.  of  1*645  at  0°. 
Monobromopyridine  hydrochloride  can  be  obtained  in  deliquescent 
needles.  The  platinochloride  (C5H,BrN,HCl)2,PtCl4  +  2H,0,  crystal- 
lises in  honey-yellow  prisms  belonging  to  the  monoclinic  system — 

a  :   b  :  c=:  1*20735  :   1   :  1*18815. 

Observed  forms  110,  101,  001,  lOl,  302,  Oil. 

On  treatment  with  bromine  at  230 — 250°,  monobromopyridine  is 
converted  into  Hofniann's  dibromopyridine. 

Carbon  tetrachloride  acting  on  potassium-pyrrol ine  also  converts  it 
into  monochloropyridine,  from  which  it  would  seem  that  the  chlorine- 
atom  is  attached  to  that  carbon-atom  which  has  newly  entered  the  pyri- 
dine molecule. 

Bromopyridine,  unlike  chloropyridine,  is  easily  reduced  by  nascent 
hydrogen,  a  mixture  of  pyridine  and  dihydropyridine  being  obtained. 

A.  J.  G. 

Action  of  Nascent  Hydrogen  on  Pyrroline.  By  G.  L.  Ciamician 
and  M.  Dennstedt  (Gazzetta,  1882,  290 — 292). — When  a  solution  of 
pyrroline  in  excess  of  acetic  acid  (sp.  gr.  1*06)  is  gently  heated  for 
three  or  four  days  in  a  reflux  apparatus  with  zinc-dust,  fresh  quantities 
of  which  are  added  as  it  dissolves,  the  liquid  on  cooling  acquires  a 
deep  green  colour,  and  solidifies  to  a  mass  of  crystals  :  by  dissolv- 
ing these  on  water,  and  distilling  the  solution  in  a  current  of  steam. 
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the  basic  product  of  the  reaction  may  be  separated  from  nnaltered 
pyrroline.  The  solution  thus  obtained  is  treated,  after  sufficient  dilu- 
tion, with  hydrogen  sulphide  to  separate  the  zinc,  and  the  filtered 
liquid  is  concentrated,  with  addition  of  a  little  hydrochloric  acid, 
whereby  any  remaining  portions  of  pyrroline  are  resinified  during  the 
evaporation.  The  concentrated  solution  is  then  treated  with  a  large 
excess  of  solid  potash  and  distilled  with  steam ;  the  alkaline  distillate 
is  saturated  with  hydrochloric  acid  and  evaporated  to  dryness ;  the 
crystalline  residue  is  boiled  with  hydrochloric  acid  to  destroy  the  last 
traces  of  pyrroline  ;  the  acid  is  evaporated  off  ;  the  residue  dissolved  in 
water,  with  addition  of  a  large  excess  of  potash  ;  and  the  oily  base 
thereby  separated  is  distilled  with  steam,  the  first  portion  of  the  distil- 
late, which  contains  nearly  the  whole  of  the  base,  being  collected  apart 
and  treated  with  solid  potash,  and  the  base  which  then  again  separates 
in  the  form  of  an  oil,  being  further  dried  by  prolonged  contact  with 
fused  potash  and  redistilled  :  it  then  passes  over  completely  between 
90°  and  91°. 

The  base  thtis  obtained  is  a  colourless  liquid  having  a  strongly  alka- 
line reaction  and  amraoniacal  odour ;  it  is  extremely  soluble  in  water, 
and  absorbs  moisture  from  the  air,  fuming  strongly  in  contact  there- 
with. Its  composition  has  been  determined  by  the  analysis  of  its 
platinochloride  (C4H7N,HCl)2PtCl4,  which  dissolves  in  boiling  water, 
and  separates  on  cooling  in  large  orange-yellow  anhydrous  crystals. 

The  formula  CiHiN  is  that  of  a  dehydrogenised  pyrroline,  and  it  is 
probable  that,  in  the  formation  of  the  new  base,  the  NH-group  of 
pyrroline  is  converted  into  an  NH,j-group,  inasmuch  as  this  base 
gives  with  chloroform  the  reactions  of  the  carbylamines.         H.  W. 

Action   of   Bromine   on   Quinoline  and    Pyridine.      By  E. 

Grimaux  (Compt.  rend.,  95,  85 — 87). — Two  parts  of  bromine  are 
added  to  a  well-cooled  mixture  of  1  part  quinoline  with  1  to  3  parts 
of  water,  and  the  red  product  which  separates  out  is  dissolved  in  chloro- 
form at  a  gentle  heat.  The  slender  red  needles  which  separate  out  on 
cooling  are  very  unstable,  and  lose  bromine  and  hydrobromic  acid 
when  exposed  to  the  air.  The  ratio  of  carbon  to  bromine  is  Cg  to  Br4, 
and  the  formula  of  the  compound  is  therefore  C9H7NBr4.  On  treat- 
ment with  potash  or  hydrogen  sulphide,  it  yields  the  original  quino- 
line. If  the  chloroform  solution  is  boiled  for  five  or  six  minutes,  and 
then  left  at  rest,  hard  bulky  red-brown  crystals  of  hydrobromide 
of  quinoline  bromide  are  deposited  after  24  hours.  The  same  com- 
pound is  obtained  by  moistening  the  crude  bromide  with  its  own 
weight  of  alcohol.  After  some  time,  heat  is  developed,  the  liquid  boils, 
and  the  bromide  dissolves.  On  cooling,  large  red  crystals  of  the 
hydrobromide  are  deposited,  and  the  odour  of  bromal  is  perceived. 
Hydrobromide  of  quinoline  bromide,  C9H7N,Br4,HBr,  forms  large  red 
anhydrous  prisms  melting  at  86°,  very  soluble  in  alcohol  and  ether, 
slightly  soluble  in  hydrobromic  acid,  insoluble  in  water  and  chlo- 
roform. When  heated  with  water,  it  is  converted  into  quinoline 
hydrobromide,  and  the  same  change  is  efiected  by  hydrogen  sulphide. 
When  treated  with  ammonia,  it  is  decomposed  with  evolution  of 
nitrogen.     It  dissolves  in  potash  and  in  sodium  carbonate,  and  hydro- 
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bromic  acid  precipitates  from  the  solution  a  yellow  powder  having  the 
same  melting  point  as  the  original  substance.  By  prolonged  treat- 
ment with  potash,  it  is  converted  into  quinoline. 

Pyridine  under  the  same  conditions  also  combines  directly  with 
bromine  to  form  a  still  more  unstable  compound,  which  crystallises  in 
long  needles,  and  may  be  isolated  by  dissolving  the  crude  pi'oduct 
in  cold  chloroform,  and  then  placing  the  solution  in  a  freezing 
mixture.  If  the  chloroform  solution  is  boiled,  or  if  the  crystals  are 
moistened  with  alcohol,  the  bromide  is  converted  into  hydrohromide  of 
pyriditie  bromide  (C5H5Br2)2,HBr,  which  forms  large  red  fragile  plates 
melting  at  125 — 126°,  soluble  in  water,  hydrochloric  acid,  alcohol  and 
ether.  It  also  dissolves  in  potash  and  in  sodium  carbonate,  the 
original  compound  being  precipitated  from  these  solutions  on  addition 
of  acids.  By  prolonged  action  of  potash  or  by  the  action  of  hydrogen 
sulphide,  the  hydrohromide  is  converted  into  pure  pyridine,  b.  p.  116". 
It  is  decomposed  by  ammonia,  with  evolution  of  niti^ogen,  and  when 
boiled  with  water,  gives  off  ammonia. 

The  /S-lutidine  described  by  Oechsner  also  yields  an  unstable  com- 
pound, which  forms  large  red-brown  crystals  melting  at  64°.  These 
compounds  are  analogous  to  the  hydrohromide  of  dibromonicotine 
dibromide,  CioHi2Br,jN2,Br2,HBr,  described  by  Huber.  The  nicotine 
tetrabromide  of  Cahours  and  Etard  is  most  probably  dibromonicotine 
dibromide.  The  analogy  between  these  nicotine  bromides  and  the 
pyridine  bromides,  indicates  that  nicotine  contains  a  nou-hydrogenised 
pyridine  group.  C.  H.  B. 

Synthesis  in  the  Quinoline  Series.  By  Z.  H.  Skeaup  {Monatsh. 
Cheni.,  8,  381 — 385). — The  preparation  and  properties  of  ortho-  and 
para-toluquinoline  have  already  been  described  (Abstr.,  1880,  920). 
Metatoluquinoline  has  now  been  prepared  by  the  same  method  from 
metatoluidine  (42  grams),  metanitrotoluene  (27  grams),  glycerol 
(100  grams),  and  sulphuric  acid  (90  grams).  It  is  a  pale  yellow  strongly 
refracting  liquid  boiling  at  259'7°  (corr.)  under  747  mm.  pressure; 
sp.  gr.  at  0°  =  1-0839,  'at  20°  1-0722,  at  50°  =  1-0576.  It  does  not 
solidify  at  —  20°;  its  solution  in  dilute  sulphuric  acid  shows  a  blue 
fluorescence.  Its  odour  and  other  properties  are  very  similar  to  those 
of  orthotoluquinoline.  The  platinoMoride,  (CioH9N,HCl)2,PtCli  -i- 
2fl20,  forms  brilliant  orange-yellow  prisms  very  sparingly  soluble  in 
cold,  more  so  in  boiling  water,  but  the  best  solvent  is  boiling  dilute 
hydrochloric  acid.  The  hydrochloride  crystallises  with  difficulty  in 
thin  white  needles  or  large  clear  prisms,  which  are  hygroscopic,  soon 
become  dull  in  the  air,  and  carmine-red  on  exposure  to  light-  Sul- 
phates.— One  crystallises  from  dilute  alcohol  in  white  prisms,  insoluble 
in  absolute  alcohol,  easily  soluble  in  60  per  cent,  alcohol ;  it  is  not  a 
pure  salt;  another,  (CioH«N)2(H2S04)3,  forms  small  thin  deliquescent 
needles  soluble  in  alcohol  containing  very  little  water.  The  picrate 
forms  deep  yellow  microscopic  prisms  melting  at  206 — 207°  (uucorr.), 
almost  insoluble  in  benzene  and  alcohol.     The  methiodide, 

CoHgNiMel  +  iHjO, 

crystallises  in  long  brittle  light  yellow  needles,  almost  insoluble  in 
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ether,  sparingly  in  absolute,  more  easily  in  dilate  alcohol,  and  most 
soluble  in  water;  the  alcoholic  solution  is  yellow,  the  aqueous  colour- 
less. On  adding  alkali  to  the  aqueous  solution  an  oil  separates  out, 
and  on  boiling  the  usual  quinoline  odour  is  observed.  In  the  follow- 
ing table  the  boiling  points  and  specific  gravities  of  the  three  known 
toluquinolines  are  compared : — 

Sp.gr. 


t — I 1 T^ 

Toluquinoline  B.  p.  corr.  Bar.  0°.  20°.  50°. 

From  [1:2] 

toluidine..  247'3— 248-3?  761-3  mm.  1-0852  1-0734  1-0586 
From  [1:3] 

toluidine..  259-7°  747-0  „  1-0839  1-0722  1-0576 
From  [1:4] 

toluidine..  257-4-258-6       745-0    „       1-0815      1-0681      1-0560 

D.  A.  L. 

Artificial  Piperine.  By  L.  Rugheimer  {Ber.,  15,1390—1391). — 
Piperine  can  be  prepared  artificially  by  the  action  of  piperic  chloride 
on  an  excess  of  piperidine  dissolved  in  anhydrous  benzene.  Piperidine 
hydrochloride  is  first  deposited.  The  filtrate  is  washed  with  dilute 
hydrochloric  acid,  and  with  water.  After  removing  the  greater 
portion  of  the  benzene  by  distillation,  light  petroleum  is  added  to  the 
residue  until  a  precipitate  is  produced.  The  filtrate  from  this  preci- 
pitate deposits  crystals  of  pipenine  (m.  p.  125 — 127°)  on  spontaneous 
evaporation.  W.  C.  "W. 

Action  of  Potassium  Permanganate  on  Hydrapoatropine. 

By  L.  Pesci  {Gazzetta,  1QQ9.,  285—289  ;  and  329— 332).— The  author 
has  previously  called  attention  to  two  derivatives  of  atropine,  viz., 
apoatropine,  Ci7H2iN04,  and  hydrapoatropine,  C17H23NO2,  th& 
former  being  a  product  of  the  dehydration  of  atropine,  obtained  by 
pouring  this  base  into  fuming  nitric  acid  heated  to  50°,  whilst  the 
latter  is  formed  by  hydrogenation  of  apoatropine  under  the  influence  of 
sodium-amalgam. 

Such  being  the  relations  between  these  bodies,  it  seemed  probable 
that  hydrapoatropine  might  be  converted  into  an  isomeride  of  atropine 
by  oxidation  with  potassium  permanganate.  Ladenburg  and  Rug- 
heimer have  in  fact  shown  that  the  group  CH  may  be  converted,  by 
the  action  of  permanganate  in  alkaline  solution,  into  the  tertiary 
alcoholic  group  COH,  as  in  the  transformation  of  hydratropic  acid, 
Ph.CHMe.COOH,  into  atrolactic  acid,  Ph.C(OH)Me.COOH  {Ber., 
1880,  373 ;  Abstr.,  1880,  472)  ;  and  this  result  seemed  to  indicate  the 
possibility  of  converting  hydrapoatropine,  Ph.CHMe.CO.CgHuNO,  into 
the  compound  Ph.C(OH)(CH3).CO.C8HiiNO,  isomeric  with  atropine, 

Ph.CH(CH2.0H).CO.C8HxiNO. 

Experiment  however  showed  that  the  action  takes  place  in  a  totally 
different  manner,  for  hydrapoatropine,  even  in  a  feebly  alkaline  solu- 
tion, is  quickly  resolved  into  hydratropic  acid  and  tropine ;  and  when 
the  bodies  are  brought  together  in  neutral  solution,  the  hydrapoatro- 

YOL.  XLII.  4  m 
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pine  loses  CH2,  and  is  converted  into  a  base  CisHziN'Oz,  named  by  the 
author  komohydrapoatropine. 

To  prepare  this  base,  11  "5  grams  of  potassium  permanganate  were 
added  by  small  portions  to  a  neutral  solution  of  10  grams  of  hydrapo- 
atropine  in  dilute  sulphuric  acid,  the  liquid  being  kept  perfectly 
neutral  by  occasional  addition  of  sulphuric  acid.  The  reaction  being 
completed,  the  liquid  is  to  be  filtered  and  evaporated  to  a  small  bulk  in 
a  stream  of  hydrogen.  The  base  thus  obtained  is  a  dense,  colourless, 
and  inodorous  liquid,  slightly  soluble  in  water,  to  which  it  imparts  a 
strongly  alkaline  reaction  and  intensely  bitter  taste  ;  easily  soluble  in 
alcohol  and  in  chloroform.  It  absorbs  carbonic  anhydride  from  the 
air,  and  is  converted  into  the  compound  (Ci6H2iN02)2C02,  which  may 
be  obtained  by  passing  carbonic  anhydride  into  an  alcoholic  solution 
of  the  base,  in  mammelated  groups  of  slender  colourless  transparent 
needles,  becoming  opaque  in  the  exsiccator. 

The  sulphate,  (Ci6H2iN02)2,H2S04  +  a;H20,  crystallises  in  long  colour- 
less transparent  needles,  which  effloresce  in  the  exsiccator.  It  is  easily 
soluble  in  water  and  in  alcohol.  The  hydrochloride  is  very  soluble  in 
water  and  in  alcohol,  and  crystallises  in  radiate  groups  of  slender 
needles.  The  aurochloride,  Ci6H2iN02,E[Cl,AuCl3,  is  very  soluble  in 
boiling  alcohol,  and  crystallises  on  cooling  in  transparent  yellow 
needles. — The  platinochloride,  (Ci6H2iN02,HCl)2PtCl4,  crystallises  in 
fern-like  groups  of  octohedrons,  very  slightly  soluble  in  water. — The 
chloropalladite,  (Ci6H2iN02,HCl)2PdCl2,  forms  transparent  roseate- 
yellow  laminae,  very  slightly  soluble,  even  in  hot  water. 

A  neutral  solution  of  the  hydrochloride  containing  1  per  cent,  homo- 
hydrapoatropine,  gives  white  precipitates  with  tannic  acid,  Meyer^s 
reagent,  and  cadmiopotassic  iodide  ;  with  mercuric  chloride,  a  white  pre- 
cipitate, which  crystallises  in  octohedrons  soluble  in  boiling  water ; 
with  auric  chloride  and  with  picric  acid,  yellow  crystalline  precipitates  ; 
with  potassiomercuric  iodide  a  red-brown  precipitate  which  crystallises 
in  long  yellow  prisms. 

On  dissolving  a  small  quantity  of  homohydrapoatropine  in  about  ten 
times  its  bulk  of  fuming  nitric  acid,  heating  the  liquid  to  the  boiling 
point  for  a  few  seconds,  then  evaporating  to  dryness  at  a  gentle  heat, 
a  viscid  yellow  residue  is  obtained,  which  gives  a  very  deep  persistent 
blood-red  coloration  with  alcoholic  potash.  Atropine,  apoatropine, 
and  hydrapoatropine,  similarly  treated,  gave  a  very  fine  violet  colora- 
tion, changing  to  wine-red. 

By  saponification  with  barium  hydrate,  homohydrapoatropine  is  re- 
solved into  hydratropic  acid  and  tropigenine,  the  base  which  Merling 
lately  obtained  by  the  action  of  potassium  permanganate  on  tropine 
(p.  739  of  this  volume)  : 

C16H21NO2  +  H2O  =  C9H10O2  +  CHisNO. 
Homohydrapo-  Hydratropic     Tropigenine. 

atropine.  acid. 

h;.  w. 

Hiifner's  Reaction  with  Bullock's  Bile  and  some  Properties 
-of  Glycocholic  Acid.     By  F.  Emich  (Monatsh.  Ghem.,  3,  325—342) 
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— While  preparing  glycocliolic  acid  by  mixing  bile  with,  ether  and 
hydrochloric  acid  (Hiifner's  method),  the  author  observed  that  some 
biles  only  deposited  the  acid  after  several  days ;  he  has  therefore 
further  investigated  the  subject.  Of  several  examples  of  Graz  galls, 
50  per  cent,  gave  the  reaction  in  the  first  hour,  15  per  cent,  within  a 
week,  while  the  remainder  did  not  show  it  at  all.  From  an  examina- 
tion of  14  samples  he  infers  that — 1.  The  quantity  of  glycochoHc  acid 
which  separates  out  is  inversely  as  the  time  of  crystallisation,  i.e.,  the 
quicker  the  crystallisation  the  larger  the  yield,  &c.  2.  Benzene  is 
better  than  ether ;  with  benzene  and  hydrochloric  acid,  the  separation 
takes  place  more  quickly,  is  more  copious,  and  is  even  produced  in  those 
biles  which  give  no  precipitate  with  ether.  3.  Cow  bile  gives  crystals 
more  frequently  than  ox  bile,  as  Hiifner  has  already  remarked.  For  a 
more  complete  examination  of  the  biles  he  divides  them  into  two  classes  ; 
those  which  crystallise  within  half-an-honr  he  calls  "  crystallising 
biles,"  and  those  which  do  not  do  so  within  24  hours  are  called  "  non- 
crystallising  biles."  In  outward  appearance  and  density  they  are  alike. 
The  following  are  the  results  of  the  quantitative  examination  of  the 
two  classes  of  bile : — 


Constituent. 

Crystal- 
lised bile. 

Non- 
crystallised 
bUe. 

Bemarks. 

Waf  er   

92-44 

r  3-12 

1   3-00 

2-81 
0-24 
0-64 

91-42 
0-69 

5-40 
0-22 
0-68 

Loss  at  105°  C. 

Sodium  glycocholate. 

Sodium  taurocliolate. 
Mucine  • 

Calculated  from  the  lead  salt  pre- 
cipitate. 

Calculated  from  Hiifner's  reaction 
precipitate. 

Calculated  from  sulphur  found. 

Inorganic  salts 

From  ash  after  extraction  of  tlie  bile 
acid  salts. 

The  only  important  difFerence  between  the  two  classes  of  bile  is 
therefore  in  the  proportion  of  the  glycocholic  and  taurocholic  acids. 
The  author  therefore  assigns  as  a  reason  for  the  non-crystallising  biles 
not  showing  Hiifner's  reaction,  that  they  contain  no  more  or  very 
little  more  glycocholic  acid  than  can  be  dissolved  by  the  taurocholic 
acid  set  free  on  the  addition  of  acid  (see  below,  solubility  of  glyco- 
cholic acid  in  taurocholic  acid). 

Solubility  of  Glycocholic  Acid. 
In  water — 

Temperature  of  water    20°         60°         80°       100° 

GlycochoHc  acid  dissolved  (per  cent.)    0-033     0-102      0-235     0-85 

In  alcohol — 

Strength  of  alcohol  (per 

cent.)    1  2  10        20         30         50 

Acid  dissolved  (per  cent.)    0-035    0-049     010    0*275    1-674    27-53 

4  m  2 
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In  taurocholic  acid — 

Strengtli  of  solution  employed  (per  cent.)       16  10 

Glycocholic  acid  per  cent,  dissolved  ....    0"056         0'37         0*69 

Ether,  benzene,  and  chloroform  at  20^  C.  dissolve  respectively  0"093, 
O'OOO,  and  O'Oll  per  cent,  of  glycocholic  acid. 

Strecker  observes  (HandworterbucJi,  2,  1192)  that  glycocholic  acid 
melts  above  100°,  giving  oflf  vyater  and  forming  glycocholonic  acid.  The 
author  finds  the  melting  point  always  constant  at  132 — 134°,  but  has 
not  remarked  the  loss  of  3'9  per  cent.  (1  mol.)  of  -water  necessary  for 
the  above  change.  At  100 — 115°  the  loss  in  weight  is  insignificant; 
at  140—150°,  after  eight  hours,  it  is  2-6  per  cent. ;  at  160—170°,  after 
two  hours,  it  is  4*5  per  cent.  When  a  saturated  solution  of  pure  glyco- 
cholic acid  is  boiled  with  water  for  24  hours,  about  22  per  cent,  is  con- 
verted into  paraglycocholic  acid.  This  acid  (m.  p.  183 — 184°)  is  nearly 
insoluble  in  water ;  the  solution  shows  no  reaction  with  litmus,  and  is 
tasteless,  although  the  acid  itself  is  intensely  bitter.  The  dry  sub- 
stance adheres  strongly  to  glass,  and  appears  to  be  a  very  bad  conductor 
of  electricity.  Titration  with  soda  (the  glycocholates  are  neuti-al)  proves 
that  glycocholic  acid  is  monobasic.  D.  A.  L. 
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Gastric  Juice.  By  P.  Chapoteaut  (Compt.  rend.,  95,  140 — 141). 
— The  author  has  previously  found  (ibid.,  94,  1722)  that  an  aqueous 
solution  of  gastric  juice  previously  dried  and  washed  with  ether, 
yields  a  pulverulent  white  precipitate  when  mixed  with  its  own  volume 
of  alcohol.  Since  alcohol  modifies  the  precipitate,  it  is  better  to  use 
sulphuric  acid  or  some  other  acid  which  does  not  dissolve  the  precipi- 
tate if  added  in  excess  ;  excess  of  hydrochloric  acid  readily  dis- 
solves it.  This  white  precipitate  constitutes  the  active  part  of  the 
gastric  juice.  In  presence  of  a  small  quantity  of  lactic  acid  it  converts 
beef  fibrin  into  syntonin  in  five  or  six  minutes,  and  into  peptone  if  heated 
to  60°.  A  litre  of  water  dissolves  2  grams  at  the  ordinary  temperature, 
and  the  aqueous  solution  is  not  coagulated  at  100°.  At  this  temperature, 
however,  the  substance  loses  its  fermentative  power.  The  substance 
is  soluble  in  alkalis,  and  is  reprecipitated  by  acids,  but  gradually  loses 
its  active  properties.  It  is  also  precipitated  by  lime,  baryta,  and  basic 
lead  acetate.  It  exerts  no  action  on  polarised  light,  and  contains 
C  51,  H  7*2,  N  15"4  per  cent.  Its  composition  is  therefore  similar  to 
that  of  the  albuminoids.  It  may  be  regarded  as  true  pepsin,  and 
exists  in  the  gastric  juice  in  the  form  of  potassium  salt,  together  with 
another  albuminoid  which  does  not  dissolve  blood-fibrin,  and  a  fatty 
acid  which  cannot  displace  the  pepsin  from  its  combination  with 
potassium.  C.  H.  B. 
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"  Acidity  "  of  Blood-serum  and  other  Animal  Fluids.     By  R. 

Maly  (Monatsh.  Chem.,  3,  309 — 324). — Some  results  on  this  subject 
have  already  been  published  (Abstr.,  1878,  594).  The  author  remarks 
that  blood-serum  contains  sodium-hydrogen  carbonate,  therefore  when 
the  serum  is  titrated  with  an  acid,  every  atom  of  "  acid  "  hydrogen  of  the 
acid  displaces  1  mol.  of  carbonic  anhydride,  so  that  for  every  equivalent 
of  acid  added,  two  equivalents  are  driven  off ;  moreover,  the  normal 
alkaline  carbonates  (and  phosphates)  have  an  abnormal  (alkaline) 
reaction  on  litmus.  For  these  reasons  the  ordinary  titration  of  serum  is 
not  trustworthy.  Ho  has  therefore  adopted  the  following  method  of 
analysis :  the  serum  is  treated  with  a  measured  quantity  of  standard- 
ised dilute  soda  to  convert  the  acid  carbonates  and  phosphates  into 
normal  salts.  The  carbonic  and  phosphoric  acids  are  then  precipi- 
tated with  barium  chloride,  and  are  filtered  off.  The  filtrate  is 
titrated  with  acid  until  neutral.  The  difference  between  the  amount 
of  alkali  found  and  the  quantity  added  will  be  the  quantity  neutra- 
lised by  the  acids  in  the  serum.  In  a  series  of  experiments  he  has 
obtained  the  following  results  : — 


50  c.c.  require  milligrams  of  sodium  hydrate 

Indicator. 

Human 
scrum. 

Sullock's  serum. 

1. 

2. 

3. 

4. 

Litmus 

54-4 
74  1 

54-4 
74-7 

43-5 
59-8 

34-8 

58-7 

38  '0 

Phenolphthalein 

59-8 

which  show  that  serum  has  acid  properties.  It  will  be  observed  that 
the  indicator  used  makes  a  great  difference,  phenolphthalein  always 
giving  higher  results  than  litmus  ;  this  is  probably  due  to  the  dif- 
ferent effect  exerted  by  albuminoids.  Hinteregger  has  shown  that 
acids  and  acid  salts  diflluse  more  readily  than  neutral  salts,  therefore 
blood-serum  containing  acids  ought  to  yield  an  acid  diffusate.  This 
the  author  has  found  to  be  the  case.  350  c.c.  serum  dialysed  in  dis- 
tilled water  yielded  a  diffusate  containing  sufficient  acid  to  neutralise 
212  mgrms.  of  soda.  Similar  experiments  with  bile  both  by  titration  and 
dialysis  tend  to  prove  that  this  fluid  is  also  "  acid." 

These  experiments  confirm  the  conclusions  which  Zuntz  drew  from 
his  expei'iments  on  serum  with  the  exhaust  pump.  D.  A.  L. 

Peptonisation  of  Albuminoids  in  Koumiss.  By  A.  Dochmann 
{Bied.  Cent)-.,  1882,  503).— In  1000  parts  of  fresh  and  fermented  mare^s 
milk  were  found — 
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Casein    

Albumin    

Parapeptone  —  syntonin  . 
Peptone 


Fresh. 


I      24-8     j 
0-28 


12  hours' 
fermentation. 


14-66 
3-02 
4-88 
1-04 


40  hours. 


12-88 
2-03 
8-40 
2-48 


70  hours. 


9-64 
1-20 
6-88 
4-84 


E.  W.  P. 


Poisonous  Action  of  Hydroxylamine.  By  C.  Raimondi  and  G. 
Bertoni  {Gazzetta,  12, 199 — 203). — The  toxic  action  of  hydroxylamine 
is  acute  or  slow,  according  to  the  dose  and  the  manner  of  administer- 
ing it.  Direct  injection  into  the  vein  in  doses  of  30 — 40  mgrms. 
canses  death  in  a  few  seconds  in  the  case  of  a  chicken,  150 — 
200  mgrms.  being  required  to  produce  the  same  effect  with  a  mode- 
rate sized  dog.  By  hypodermic  injection,  the  action  is  slower,  death 
taking  place  after  a  lapse  of  some  time  with  collapse  and  slow 
asphyxia,  preceded  by  a  stage  of  excitement.  Dogs  recover  from  com- 
paratively large  doses  administered  by  hypodermic  injection ;  an 
animal  of  7  to  8  kilos.,  to  which  200  to  300  mgrms.  had  been 
administered  in  this  way,  suffered  from  partial  asphyxia,  but  in  two 
or  three  days  it  was  as  usual. 

In  poisoning  by  hydroxylamine,  two  stages  are  observed,  the  firsts 
one  of  excitement,  and  this  is  succeeded  by  a  state  of  collapse  with 
symptoms  of  asphyxia ;  the  blood  becomes  yellowish,  and  in  some 
cases  there  is  congestion  of  the  inferior  lobes  of  the  lungs.  The 
blood,  when  examined  microscopically,  shows  that  the  colour  of  the  red 
globules  is  altered,  but  not  their  form,  except  in  cases  of  slow  asphyxia. 

If  hydroxlamine  hydrochloride  is  added  to  a  solution  of  normal 
blood,  it  instantly  changes  the  colour  from  rose-red  to  a  yellowish 
tint,  and  spectroscopic  examination  shows  that  the  two  bands 
characteristic  of  oxyhaemoglobin  have  disappeared.  If  ammonium 
sulphide  is  added  to  this  solution,  no  change  is  produced ;  but  if 
hydroxylamine  hydrochloride  is  added  to  a  blood  solution  previously 
reduced  by  ammonium  sulphide,  it  effervesces,  and  changes  colour  from 
red  to  green ;  at  the  same  time,  the  bands  characteristic  of  the  reduced 
blood  disappear  and  another  narrower  and  sharper  band  appears  in 
the  red.  The  yellowish-brown  blood  from  an  animal  poisoned  with 
hydroxylamine,  or  blood  to  which  the  reagent  has  been  added  not  in 
excess,  still  shows  the  bands  characteristic  of  oxyhaemoglobin,  but  only 
faintly  as  compared  with  normal  blood.  From  these  experiments,  it 
will  be  seen  that  although  the  hydroxylamine  becomes  oxidised  to 
nitrous  acid  (comp.  p.  1231),  it  does  not  behave  with  blood  like  the 
ordinary  reducing  agents ;  neither  is  its  action  similar  to  that  of 
carbonic  oxide,  nitrogen  dioxide,  or  hydrocyanic  acid,  for  these  form 
compounds  with  haemoglobin,  which  may  be  obtained  in  the  crystalline 
state,  and  are  characterised  by  particular  absorption  spectra.  It  acts 
more  like  amyl  nitrite,  and  deprives  the  haemoglobin  of  the  property 
of   crystallising.     The   author  concludes  with   some   observations  on 
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diagnosis  of  poisoning  by  hydroxylamine,  and  the    remedies   to   be 
employed.  C  E.  G. 

Theory  of  the  Poisonous  Action  of  Arsenic.  By  H,  Schulz 
(Ber.,  15,  1388— 1390).— The  following  table  shows  the  relative 
energy  with  which  arsenious  oxide  is  oxidised  to  arsenic,  and  arsenic 
oxide  reduced  to  arsenious,  by  different  portions  of  the  animal 
system : — 

+  0.  -  0.  +  0  :  -  0. 

Blood 0-0839        11-9228        0-007  :  1 

Mucous  coating  of  the  stomach 

(swine) 0-2076  4-9615         0-040  :  1 

Pancreas  (swine) 0-2960  3-4863         0-080  :  1 

Brain  (calf) 0-3188  3-2116        0-090:1 

Liver  (calf)  0-6860  1-4576         0-470  :  1 

It  is  only  living  protoplasm  that  can  oxidise  arsenious  oxide. 
Arsenic  oxide  is  more  powerfully  reduced  by  dead  than  by  living 
tissues,  because  the  dead  protoplasm  has  lost  its  power  of  re-oxidising 
the  arsenious  oxide.  W.  C.  W. 

Constituents  of  the  Ashes  of  Cockchafers.     By  F.  Faeskt 

(Bied.  Cent,  1882,492). 

KjO.  Na.,0.  CaO.  MgO.  FesOa. 

10-74  3-39  13-41  1133  6-48 

PoOj.  SO3.  CI.  SiOasol.  SiOoinsol. 

42-09  11-12  0-38  1-67  0-13 

E.  W.  P. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Alteration  of  Nitric  Ferment  by  Cultivation.  By  R.  "Waring- 
TON  (Bied.  Centr.,  1882,  436). — Nitrification  occurs  readily  when  the 
solutionis  sufficiently  dilute  (SOmgrms.  ammonium  chloride  per  litre), 
and  when  the  column  of  liquid  is  not  too  high  (4 — 5  inches).  If, 
however  these  conditions  are  altered,  then  nitrites  are  produced,  and. 
the  amount  increases  as  the  temperatui'e  rises.  If  the  solutions  which 
are  intended  for  starting  nitrification  in  new  ammonia  solutions  be 
kept  for  many  months,  nitrates  are  not  produced,  but  only  nitrites, 
which  are  not  converted  into  nitrates ;  nitrified  solutions  when  kept 
show  a  formation  of  a  fibrous  mould  on  their  surface,  and  this  mould 
instantly  transforms  nitrites  into  nitrates  ;  this  mould  appears  therefore 
to  be  a  part  only  of  the  fermentation  process,  which  evidently  occurs 
by  several  steps.  E.  W.  P. 
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Effect  of  Pruning  the  Tops  and  Roots  of  Fruit  Trees  on 
their  Development.  By  V.  T.  Magerstein  and  F.  Bilek  (Bled. 
Centr.,  1882,  477 — 480). — Trees  with  uncut  tops  produce  a  larger 
quantity  of  reserve  matter,  and  clipping  the  roots  has  a  like  effect. 
Healthy  fruit  trees  should  have  their  roots  cut  but  not  their  tops, 
whereas  in  the  case  of  stone-fruit  trees  the  tops  may  be  pruned  with 
advantage.  E.  W.  P. 

Steeping  of  Barley.  By  K.  Michel  and  J.  Handwbrck  (Bled. 
Centr.,  1882,486). — Distilled  waterj-emoves  as  much  inorganic  matter  as 
spring  water  (containing  0"305  gram  inorganic,  and  0'12  gram  organic 
matter  per  litre) ;  distilled  water  containing  1  per  cent,  sodium 
chloride  removed  most  organic  matter,  and  distilled  water  least. 
The  researches  also  show  that  sodium  chloride  acts  as  a  solvent  on  the 
albuminoid  matter,  and  that  the  presence  of  calcium  salts  prevents  the 
entrance  of  the  sodium  chloride  into  the  grain.  Soft  water  does  not 
remove  more  matter  from  the  grain  than,  hard  water.  Experim.ents  also 
show  that  the  presence  of  sodium  chloride  retards  germination. 

E.  W.  P. 

On  Dari.  By  M.  C.  Leeuw  (Bled.  Centr.,  1882,  484).— The  follow- 
ing analyses  represent  the  composition  of  Egyptian  and  Syrian 
"  Dari"  {Sorghum  tartaricum) ,  also  of  malted  dari,  and  the  hulls  of 
this  grain : — 


Egyptian. 

Syrian. 

Malted. 

Hulls. 

Water    

10-05 
7-05 
6-11 

74-20 
0-97 
1-62 

9-97 
9-88 
3-52 
72-22 
1-63 
2-78 

8-04 
10-31 

4-42 
73-32 

1-77 

2-14 

5-65 

Nitrogenous  matter 

3-91 

Fat 

0-95 

Nitrogen-free  extract 

Fibre 

Ash    

Starch 

25-58 

25-80 

7-98 

30-13 

100-00 

100  -00 

100  -00 

100-00 

One  specimen  from  Zanzibar  contained  G6"69  per  cent,  starch. 

E.  W.  P. 


Composition  of  Globularia.  By  E.  Heckel  and  others  (Compt. 
rend.,  95,  90— 93).— The  leaves  dried  at  100°  have  the  following 
composition : — 
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Soluble  in  carbon  bisulphide — 

Fat  and  wax 2'850 

Soluble  in  ether — 

Traces  of  tannin  and  colouring  matters,  globu- 

larin,  and  cinnamic  acid 2'438 

Soluble  in  chloroform — 

Traces  of  tannin  and  colouring  matters,  globu- 

larin,  and  cinnamic  acid 11"3G5 

Soluble  in  alcohol — 

Mannitol 1*815 

Glucose 2-585 

Globularin    4-550 

Tannin 2-000 

Colouring  matter  and  resin    17-000 

Cinnamic  acid 1*750 

Loss 0-850 

Soluble  in  water — 

Gum  and  amylaceous  bodies 0-850 

Insoluble  resin 1-250 

Ash    2-105 

Water    26200 

Woody  fibre 13092 

100-000 

The  tannin  is  ordinary  tannin,  the  globularitannic  acid  of  Walz 
being  a  mixture  of  tannin  and  colouring-matter.  When  boiled  with 
dilute  acids,  globularin  yields  only  one  decomposition  product, 
(jlohularetin,  and  not  two  as  stated  by  Walz.  Globularetin  when 
freshly  prepared  is  oily  or  resinous,  but  after  some  time  changes  into 
a  transparent  amorphous  mass.  When  dissolved  in  hot  solutions  of 
caustic  alkalis,  it  combines  with  the  elements  of  water,  forming 
cinnamic  acid.  The  leaves  also  contain  another  volatile  aromatic 
substance,  apparently  benzyl  cinnamate,  but  a  quantity  sufficient  for 
examination  was  not  obtained.  The  general  composition  of  globularia 
is  similar  to  that  of  the  trees  which  yield  the  balsams  of  Peru,  Tolu, 
and  Storax.  C.  H.  B. 

Four-course  Rotation.  By  A.  Volcker  (Bied.  Cenfr.,  1882, 
437 — 442). — These  experiments  made  in  1880  form  the  continuation 
of  those  made  in  1870—1879  :— 

notation  I.  Barley. — The  previous  crop  of  turnips  had  been 
manured  with  (plot  1)  farmyard  manure  produced  by  the  consump- 
tion of  784  kilos,  chaff,  2268  kilos,  turnips,  567  kilos,  wheat-straw 
chaff,  and  454  kilos,  decorticated  cotton  cake.  On  plot  2  the  manure 
was  produced  by  cattle  fed  as  above,  with  the  exception  of  the  cake 
which  was  replaced  by  454  kilos,  maize.  On  plot  3  with  manure 
from  the  same  as  plot  1,  but  without  the  cake  superphosphate, 
Chili  saltpetre,  potassium  and  magnesium  sulphate,  were  added 
in  quantities  equivalent  to  two-thirds  of  the  nutriment  in  the  cotton- 
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cake.  Plot  4  received  the  same  as  2,  without  maize,  which  was 
replaced  by  artificials.  The  results  were  satisfactory;  cotton-cake 
was  better  than  maize;  top  dressing  with  saltpetre  raised  the  yield  of 
straw,  but  not  of  grain.  On  the  maize  plot,  the  percentage  of  small 
grain  seems  to  be  higher  than  on  the  others. 

Rotation  2.  Wheat. — The  clover  of  the  previous  year  was  fed  off 
by  sheep,  which  had  also  received  on  plot  1  cotton-cake,  and  on  2 
maize.  To  the  other  plots  was  added  a  mixture  of  "  minerals,"  as 
for  the  barley  during  the  autumn  of  1879,  whilst  Chili  saltpetre  was 
added  in  the  spring  of  1880.  The  yield  of  wheat  was  low,  due  to  bad 
seasons,  but  1  and  3  gave  lower  results  than  2  and  4  (artificials) .  The 
Chili  saltpetre  increased  grain  and  straw. 

Rotation  3.  Turnips  (previous  crop,  wheat). — The  manure  applied 
was  the  same  as  in  Rotation  1,  1879 ;  the  yield  was  good,  especially 
on  the  nitred  plots. 

Rotation  4.  Clover  Rye-grass  (previous  crop,  barley). — Sheep  were 
grazed  on  these  plots  in  the  previous  season,  receiving  also  on  plot  1, 
cotton-cake  ;  on  plot  2  maize.  Maize-meal  produced  a  larger  increase 
in  live- weight. 

6th  experiment,  year  1881  : — 

Rotation  1.  Glover  (previous  crop,  barley). — In  this  year  we  find  that 
sheep  receiving  cotton-cake  in  addition  did  better  than  those  getting 
maize,  which  is,  however,  a  good  feeding  stuff. 

Rotation  2.  Roots  (previous  crop,  wheat). — Manures  as  before.  The 
highest  yield  was  on  plot  3,  to  which  was  given  the  mineral  matters 
of  cotton-cake,  and  two-thirds  of  the  nitrogen  contained  in  the 
cake. 

Rotation  3.  Barley. — Manuring  as  before.  The  yield  of  grain  was 
nearly  equal  on  all  the  plots,  but  the  nitrogen  as  Chili  saltpetre  con- 
siderably increased  the  yield  of  straw  on  3. 

Rotation  4.  Wheat  (previous  crop,  seeds). — Here,  again,  the  yield 
of  grain  was  fairly  equal  on  all  the  plots,  although  on  plot  3  (nitre) 
it  was  higher,  as  was  also  the  yield  of  straw.  E.  W.  P. 

Continuous  Growth  of  Wheat  and  Barley  at  Woburn  in 
1881.  By  A.  VoLCKEB  (Bied.  Centr.,  1888,  442— 444).— Wheat  and 
barley  received  the  same  manures,  which  included  farmyard  manure, 
produced  by  six  bullocks,  and  mixtures  of  artificials  so  arranged  as  to 
show  the  difference  of  the  action  of  Chili  nitre  and  ammonia  salts. 
The  crops  of  wheat  surpassed  those  obtained  in  former  years ;  the  very 
high  yield  from  the  unmanured  plots  is  remarkable,  and  the  more  so, 
as  this  is  the  sixth  3^ear  since  manure  was  applied;  but  the  season  was 
very  favourable.  The  highest  yield  is  from  the  plot  which  received 
minerals  and  much  nitre,  but  even  with  one-half  the  quantity  of  Chili 
nitre  the  results  were  high.  Chili  nitre  produced  better  results  than 
ammonia  salts  alone,  or  in  combination ;  this  is  in  opposition  to  the 
results  of  the  previous  year.  "Minerals"  alone  were  of  no  great 
value.  E.  W.  P. 

Examination  of  a  Mixture  of  Weed-seeds  used  as  Fodder. 
By  F.  NoBBE  {Bied.   Gentr.,  1882,  472). — A  mixture  of  weed-seeds- 
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which  had  been  employed  as  food  for  cattle,  consisted  of  19-7  per 
cent,  of  sand,  dust,  raouse-dung,  &c.,  the  rest  being  seeds  of  chenopo- 
dium,  &c.  Such  a  mixture  is  useless  as  food,  as  it  is  quite  indigesti- 
ble, the  seeds  passing  Ihrough  the  animals  unaltered.  If  it  be 
absolutely  necessary  to  employ  such  material,  it  should  be  passed 
through  a  sieve  and  ground.  E.  W.  P. 

Changes  Effected  by  Frost  on  the  Composition  of  Potatoes. 

By  BiKNER  (JJied.  Centr.,  1882,  498). 


Fresh. 

Fermented. 

Steamed.         Unsteamed. 

Water 

70-89 
2  00 
Oil 

25-25 
0-61 
0-88 
0-26 

68-43 
2-15 
0-07 

25-22 
0-75 
1-19 
2-19 

54  15 

Albuminoids   

1-61 

Fat   

Extractive  matter 

0  06 
34-72 

Fibre    

Ash  

Sand 

0-774 

117 

7-52 

1  kilo,  of  steamed  potatoes  contained  8-3  grams  of  lactic  acid,  while 
in  the  unsteamed  there  were  only  3-2  grams.  E.  W.  P. 

Daily  Rainfall.  By  F.  Augustin  {Bied.  Centr.,  1882,  433).— Com- 
parisons of  the  hourly  rainfall  at  Prague,  Modena,  Berne,  Vienna,  and 
Zechen,  show  the  following  results  : — There  are  three  maxima  and 
minima  of  frequency  and  amount  of  rainfall.  The  first  minimum  of 
frequency  occurs  at  midnight  to  1  a.m.,  the  minimum  of  quantity  occurs 
at  2 — 3  A.M.  The  first  maximum  of  frequency  occurs  soon  after  the 
minimum  of  temperature  has  been  reached,  viz.,  6 — 7  a.m.,  whilst  the 
maximum  of  quantity  occurs  at  7 — 8  a.m.  The  second  minimum  of  fre- 
quency and  quantity  appears  on  the  average  to  take  place  at  midday. 
The  second  maxima  of  fall  and  frequency  is  simultaneous,  being  at 
4 — 6  P.M. ;  with  the  exception  of  Berne,  this  is  true  for  quantity  all  the 
year  round  at  the  other  stations,  but  only  at  times  during  summer  and 
winter  for  frequency.  The  third  minimum  takes  place  at  about  7  p.m., 
and  this  minimum  is  the  principal  one  during  autumn  for  fi-equency. 
The  third  maximum  of  frequency  occurs  at  8 — 9  p.m.,  that  of  quantity 
9 — 10  P.M.  During  spring,  the  evening  maximum  of  frequency  is 
everywhere  the  chief  one.  E.  W.  P. 

Effects  of  Artificial  Manures  on  the  Physical  Condition 
of  Soils.  By  E.  Wollny  (Bied.  Centr.,  1882,  435).— In  a  fertile  soil, 
the  particles  are  not  closely  laid  together,  but  are  loosely  united  in  a 
crumbly  condition,  so  that  passages  for  air  and  water  exist.  Ammonia, 
alkalis,  phosphates,  and  carbonates  of  the  alkalis  prevent  the  formation 
of  this  condition,  as  the  clay  held  in  suspension  by  water  is  by  these 
salts  caused  to  settle  down  in  a  compact  layer;  on  the  other  hand, 


1228  ABSTRACTS  OF  CHEMICAL  PAPERS. 

small  qnantities  of  mineral  acids  and  their  salts  cause  the  precipitation 
of  clay  to  be  flocculent.  Thus  the  passages  in  the  soil  are  not  closed. 
Large  quantities  of  chlorides  and  nitrates,  and  salphates,  however,  are 
prejudicial  to  the  fertility  of  fine-grained  soils.  E.  W.  P. 

Experiments   with    so-called    "Dissolved    Wool."     By  A. 

Petermann  {Bied.  Gentr.,  1882,  454 — 458). — On  heating  waste  wool 
from  manufactories  by  superheated  steam,  a  considerable  amount  of  the 
nitrogen  present  becomes  soluble,  the  greater  part  not  in  the  form  of 
ammonia.  The  effect  of  this  substance  as  a  manure  was  found  to  be 
very  advantageous,  comparing  favourably  with  sodium  nitrate.  In 
open  sandy  soils,  owing  to  the  combination  in  which  the  nitrogen 
exists,  no  large  amount  is  lost  by  drainage.  "  E.  W.  P. 

Agricultural  Value  of  various  Forms  of  Phosphoric  Acid. 

By  E.  WiLUT  {Bied.  Gentr.,  1882,  460— 462).— The  experiments  were 
•conducted  at  22  stations  in  Posen,  but  only  a  few  of  the  most  satis- 
factory results  are  quoted.  The  manures  were  ammonium  sulphate  alone  ; 
sulphate  and  a  small  quantity  of  soluble  phosphate ;  the  same  with 
reduced  phosphate  in  addition  ;  ammonium  sulphate  and  a  treble  quan- 
tity of  soluble  phosphate ;  and  lastly,  sulphate  with  precipitated  phos- 
phate. The  crops  were  barley,  oats,  and  potatoes.  Generally,  there 
was  no  great  difference  between  reduced  and  precipitated  phosphate, 
but  the  soluble  form  produced  much  larger  crops.  The  results  are  in 
opposition  to  those  of  Marcker,  who  found  that,  practically,  soluble, 
reduced,  and  precipitated  phosphates  were  alike.  The  author  accounts 
for  the  difference  by  the  presence  of  the  nitre  used,  which  may  have 
rendered  the  insoluble  forms  more  soluble.  E.  W.  P. 

Manuring  with  Phosphates  in  the  D^partement  du  Nord. 

By  Ladureau  {Bied.  Gentr.,  1882,  452). — It  is  generally  supposed  that 
it  is  useless  to  apply  phosphates  to  the  soil  of  this  district,  and  it  is 
customary  only  to  add  nitrogenous  manures.  Analysis  of  some  of  the 
soils  shows  the  absence  of  phosphoric  acid,  and  experiments  proved 
that  the  application  of  superphosphate  was  decidedly  advantageous. 
The  undissolved  phosphates  were  useless,  owing  to  the  neutral  or 
alkaline  character  of  the  soil ;  the  crop  was  sugar-beet.  Ammonium 
sulphate  and  superphosphate  produced  a  yield  two-thirds  higher  than 
that  from  unmanured  plots  ;  although  the  sugar  per  decilitre  of  juice 
was  much  lower,  yet  the  total  weight  of  sugar  per  hectare  was  much 
greater.  E.  W.  P. 

Action  of  Soluble   and  Insoluble  Phosphates  on   Swedes. 

By  A.  Volcker  {Bied.  Gentr.,  1882,  458— 460).— The  experiments 
conducted  at  Woburn  on  swedes  show  that  dissolved  "  coprolites  " 
were  better  than  the  undissolved,  moreover,  they  were  better  than  any 
other  phosphatic  manure,  except  a  ruixture  of  superphosphate  and 
guano,  the  price  of  which  is,  however,  double  that  of  the  others. 
Redonda  phosphate  produced  slightly  higher  yield  than  coprolites, 
and  it  was  better  than  bone-meal.  The  results  with  precipitated  phos- 
phate were  most  unsatisfactory.  E.  W.  P. 
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Manuring  with  Saltpetre,  Superphosphate,  and  Precipitated 
Phosphate.  By  H.  Lubdekk  {liud.  Centr.,  1882,  491). — The  best 
results  were  obtained  with  saltpetre  and  precipitated  phosphate;  the 
addition  of  superphosphate  to  the  saltpetre  produced  no  increase. 
No  statement  concerning  the  soil  is  given.  E.  W.  P. 

New  Source  of  Phosphoric  Acid.  By  Marcker  (Bied.  Centr., 
1882,  490). — In  the  slag  formed  by  the  dephosphorising  of  iron  there 
is  found  12 — 18  per  cent,  of  phosphoric  acid;  the  slag  is  strongly 
alkaline,  and  slowly  falls  to  powder  in  the  air.  From  this,  ammonium 
citrate  removes  4-4  per  cent.,  and  dilute  acetic  acid  1'44  per  cent. 
This  substance  is  adapted  for  soils  containing  but  little  lime,  and  may 
be  obtained  in  a  more  concentrated  form,  so  as  to  reduce  transport 
expenses.  In  one  factory  alone  6'6  million  kilos,  of  the  phosphoric 
acid  are  lost  annually  by  not  working  up  the  slag.  E.  W.  P. 

Analysis  of  the  Stassfurth  Manure  Salts.  By  F.  Farskt 
(Bied.  Centr.,  1882,  490). 


Concen- 
trated potash 
manure. 

Thrice  con- 
centrated 
potash 
manure. 

Five 
times  con- 
centrated. 

Purified 
potassium 
sulphate. 

Purified 
potassium 
magnesium 

sulphate. 

CaS04 

MgS04 

K.^04 

MgCl, 

KCl 

NaCl    

0-69 
12-35 
23-15 

1-15 
22-95 
32-34 

1-38 
8-02 

2-40 
52-38 
26-30 

0-25 
0-20 

0-25 
82-57 
14-23 

0-62 

0-38 

97-20 

0-35 

0-58 
36-28 
53-17 

0-23 
3-52 

E.  W.  P. 
Composition  of  Materials  adapted  for  Composts.    By  Peter- 
MANN   (Bied.  Centr.,  1882,   462). — Approximate   analyses    of   various 
waste  materials  which  may  be  used  advantageously  for  composts. 

E.  W.  P. 
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A  New  Apparatus  for   Gas   Analysis. 
(Ber.,  15,  1167—1172). 


By  W.  N.  SoKOLOET 


Improved  Slit  for  Spectroscope.  By  H.  Keuss  (Zeits.  Anal. 
Ghem.,  21,  182). — An  ingenious  slit  with  symmetrical  movements 
of  the  edges  is  figured  and  described,  intended  for  use  in  quanti- 
tative spectrum  analysis.  The  description  is  not  readily  intelligible 
without  the  accompanying  drawings.  O.  H. 
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Preparation  of  Standard  Acid.  By  0.  Kndblauch  (Zeifs.  Anal. 
Chem.,  21,  165). — Neutral  ammonium  sulphate  is  recommended  as  the 
basis  for  ascertaining  the  strength  of  the  acid.  The  salt  crystallises 
very  readily,  without  water  of  crystallisation,  is  not  hygroscopic,  and 
can  be  dried  at  100°  without  decomposition.  The  author  liberates  the 
ammonia  from  a  weighed  quantity  of  the  salt,  and  distils  the  same  into 
the  acid  to  be  tested.  He  uses  with  advantage  the  form  of  apparatus 
described  by  him  (see  below).  O.  H. 

Expansion  of  various  Standard  Solutions  by  Heat.     By  A. 

SCHULZE  (Zeits.  Anal.  Chem.,  21,  167). — P.  Casamajor  has  shown  that 
in  exact  volumetric  analyses  corrections  for  the  expansion  of  the  solu- 
tions by  heat  must  not  be  omitted,  and  he  recommends  the  use  of  the 
factors  ascertained  for  the  expansion  of  water  at  various  temperatures. 
In  the  present  paper  the  author  has  carefully  ascertained  by  means  of 
Kopp's  dilatometer,  as  modified  by  Ostwald,  the  expansion  of  various 
normal  solutions,  and  finds  that  many  of  them  deviate  in  this  respect 
very  widely  from  pure  water.  He  gives  tables  of  corrections  for  a 
large  number  of  solutions  used  in  volumetric  analysis.  They  are  cal- 
culated for  a  normal  temperature  of  17"5°  C,  and  the  cubical  coefiicient 
of  expansion  of  glass  is  taken  as  0"000029,  the  number,  0"000026, 
usually  given,  being  too  small  for  the  kinds  of  glass  ordinarily  used. 

O.  H. 

Estimation  of  Chlorine  in  Presence  of  Iodine  and  Bromine. 

By  G.  VoRTMAN  (Ber.,  15,1106). — A  mixture  of  potassium  chloride 
with  lead  dioxide  is  not  decomposed  by  evaporation  with  a  2 — 3  per 
cent,  solution  of  acetic  acid,  even  when  the  evaporation  is  repeated 
five  or  six  times,  whilst  potassium  iodide,  when  so  treated,  is  very  readily 
decomposed,  and  potassium  bromide,  although  with  greater  difficulty, 
is  still  completely  decomposed  if  the  evaporation  is  repeated  once  or 
twice.  By  use  of  5  per  cent,  acetic  acid,  potassium  chloride  is  decom- 
posed with  difficulty.  Similarly,  manganese  dioxide  with  2 — 3  per 
cent,  acetic  acid,  readily  decomposes  potassium  iodide,  but  has  not  the 
slightest  action  on  potassium  bromide.  With  acid  of  10  per  cent, 
only  traces  of  bromine  are  liberated.  (Comp.  Abstr.,  1880,  509  ;  and 
this  vol.,  1182.)  A.  J.  G. 

Estimation  of  Ammonia  by  Distillation.  By  0.  Knubladch 
(Zeits,  Anal,  Chem.,  21,  161). — The  author  has  constructed  a  distilla- 
tion apparatus,  allowing  of  very  rapid  operation.  It  consists  in  the 
main  of  a  distillation  flask,  and  a  very  wide  cylindrical  absorption 
vessel,  rendering  the  sucking  back  of  the  acid  into  the  flask  impos- 
sible. A  number  of  ammonia  determinations  are  quoted,  the  results 
of  which  are  very  satisfactory.  O.  H, 

Absorbents  for  Nitric  Oxide.  By  C.  Bohmer  (Zeits.  Anal. 
Chem.,  21,  212). — A  solution  of  ferrous  sulphate  is  generally  employed 
for  the  absorption  of  nitric  oxide  for  analytical  purposes,  but  is 
inconvenient  on  account  of  the  bulk  of  fluid  necessary.  Satui'ated 
solutions  of  potassium  permanganate  or  of  chromic  acid  are  found  to 
act  more  rapidly  and  vigorously,  the  former  salt  being  especially  con- 
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venient,  as  an  alkaline  solution  absorbs  both  carbonic  anhydride  and 
nitric  oxide  at  the  same  time.  (G.  Lunge  has  already  recommended 
potassium  permanganate  for  the  same  purpose.)  O.  H. 

Detection  of  Nitrous  Acid  in  the  Blood.  By  G.  Bertoni  and 
C.  Raimondi  (Gazzctta,  12,  105 — 198). — The  opinion  set  forth  by  one 
of  the  authors  that  the  poisonous  action  of  hydroxylamine  on  the 
animal  economy  is  due  to  its  becoming  oxidised  to  nitrous  acid  at  the 
expense  of  the  oxygen  in  the  blood,  rendered  it  necessary  to  find  some 
good  process  for  detecting  nitrous  acid  in  blood.  The  methods  pro- 
posed by  Schonbein,  Hoppe-Seyler,  and  Bence  Jones  for  detecting 
nitrous  acid  in  animal  fluids  being  eminently  unsatisfactory,  the  authors 
submitted  the  blood  to  dialysis,  and  then  examined  the  dialysed 
liquid  with  starch  and  potassium  iodide  in  the  usual  manner  ;  this  was 
perfectly  successful.  The  dialysed  solution  may  be  examined  directly, 
but  it  is  better  to  evaporate  to  dryness  at  100",  and  take  up  the  nitrite 
with  hot  alcohol :  in  this  way  traces  of  albuminoid  substances  are 
removed,  which  have  passed  through  the  dialyser  as  albuminates. 
The  residue  dried  at  100°,  moreover,  gives  off  nitrous  fumes  on  adding 
an  acid,  so  that  there  can  be  no  doubt  as  to  the  oxidation  of  hydroxyl- 
amine to  nitrous  acid  in  the  blood.  C.  E.  G. 

Detection  of  Sulphurous  Acid  in  Wine.  By  V.  Wabtha 
(Ber.,  15,  1398 — 1401). — A  reply  to  L.  Liebermann's  criticisms  on 
the  author's  method  for  the  detection  of  sulphurous  acid  in  wine 
{Ber.,  15,  437).  W.  C.  W. 

Estimation  of  Phosphoric  Acid.  By  C.  Mohh  (Zeitn.  Anal. 
Chem.,  21,  210). — The  author  recommends  Joulie's  plan  for  the  esti- 
mation of  phosphoric  acid,  which  consists  in  titrating  the  phos- 
phoric acid  by  means  of  uranium  in  the  ammonium  magnesium  preci- 
pitate, instead  of  weighing  the  same.  The  examples  given  are  not 
satisfactory.  0.  H. 

Estimation  of  Potassium  as  Platinochloride.  By  K.  Fresenius 
{Zeits.  Anal.  Chem.,  21,  234). — The  atomic  weight  of  potassium  has 
been  lately  revised  by  Seubert  (^Annalen,  207,  1),  and  found  to  be 
39-032  (H  =  1,  O  =  15-96,  CI  —  35-365),  corresponding  to  30-697 
per  cent,  of  potassium  chloride  in  the  platinochloride  precipitate. 
According  to  Berzelius,  100  parts  of  potassium  platinochloride  con- 
tain 30-58  parts  of  potassium  chloride ;  Andrews  gives  30-51  per  cent., 
and  Fresenius  (Quantitative  Analysis,  6th  ed.),  30-56. 

Without  entering  into  a  discussion  as  to  the  accuracy  or  the  rela- 
tive merit  of  the  various  statements,  the  author  has  undertaken  a 
series  of  very  carefully  conducted  experiments  to  ascertain  which  pro- 
portion yielded  the  best  results  in  actual  analytical  practice,  and  he 
finds  that  the  weight  of  the  potassium  platinochloi'ide  (dried  at 
130°  C.)  multiplied  by  0-3056,  exactly  corresponds  with  the  amount  of 
potassium  chloride  employed,  whilst  Seubert's  figures  give  results 
which  are  about  half  a  per  cent,  too  high.  O.  H. 
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Methods  for  the  Detection  of  Cadmium  in  Presence  of 
Copper.  By  A.  Orlowski  (Zeits.  Anal.  Ghevi.,  21,  214). — First 
Method. — The  blue  solution  obtained  in  qualitative  analysis  after 
removal  of  the  bismuth  is  acidified  with  hydrochloric  acid,  stannous 
chloride  is  added  until  it  becomes  colourless,  and  the  fluid  is  boiled 
with  milk  of  sulphur.  All  copper  is  precipitated  as  sulphide,  and  the 
filtrate,  after  removal  of  the  tin  by  precipitation  with  ammonia,  is 
tested  for  cadmium  with  hydrogen  sulphide. 

Second  Method. — The  ammoniacal  solution  containing  copper  and 
cadmium  is  acidified  with  hydrochloric  acid  and  heated  with  thiosul- 
phate  until  the  precipitate  has  become  dark  brown,  but  not  black, 
and  the  solution  is  clear  and  colourless.  The  filtrate  contains  the 
cadmium. 

G.  Vortmann  has  already  described  the  latter  method  (Zeits.  Anal. 
Ghent.,  20,  416).  0.  H. 

Detection  of  Cuprous  in  Presence  of  Cupric  and  other 
Metallic  Oxides.  By  A.  Orlowski  {Zeits.  Anal.  Chem.,  21,  215). — 
The  solution  to  be  tested  is  acidified  with  hydrochloric  acid  and  boiled 
with  milk  of  sulphur.  Only  cuprous,  but  not  cupric  salts,  are 
afEected,  the  former  being  precipitated  as  sulphide.  In  case  of  fluids 
which  would  be  altered  by  boiling,  a  piece  of  sulphur  is  simply  sus- 
pended in  the  solution  for  10 — 12  hours.  It  becomes  black  in  the 
presence  of  cuprous  salts.  O.  H. 

Determination  of  Impurities  in  Metallic  Copper.    By  R. 

Fkesenius  (Zeits.  Anal.  Chem.,  21,  229 — 234). — 100  grams  of  the 
sample  are  treated  with  pure  nitric  acid  of  1*2  sp.  gr.  The  filtrate  is 
collected  in  a  tared  flask  graduated  to  hold  2000  c.c.  The  residue 
insoluble  in  nitric  acid  is  fused  with  sodium  sulphide  and  sodium  car- 
bonate, and  the  melted  mass  lixiviated  with  water.  The  black  residue 
which  remains  is  oxidised  with  nitric  acid,  and  from  the  solution  the 
silver  is  precipitated  with  hydrochloric  acid,  the  lead  with  sulphuric 
acid,  and  from  the  filtrate  bismuth  by  sulphuretted  hydrogen.  The 
sulphide  solution  containing  antimony,  tin,  and  arsenic,  is  precipitated 
with  hydrochloric  acid,  and  the  precipitate,  consisting  of  sulphides 
and  free  sulphur,  is  treated  with  a  hydrochloric  bromine  solution. 
From  this  solution,  the  metals  are  again  precipitated  as  sulphides, 
dissolved  in  ammonium  sulphide,  the  solution  is  evaporated  in  a  por- 
celain crucible,  and  the  residue  fused  with  sodium  hydroxide  and 
nitrate.  The  antimony  is  weighed  as  sodium  antimonate,  tin  and 
arsenic  being  separated  according  to  H.  Rose's  method. 

To  1  litre  of  the  copper  solution,  corresponding  with  50  grams  of  the 
sample,  four  drops  of  hydrochloric  acid  are  added.  Any  chloride  of 
silver  is  allowed  to  settle,  and  the  silver  determined  as  metal,  the 
amount  being  added  to  that  found  in  the  nitric  acid  residue.  To  the 
filtrate  from  the  silver  chloride,  85  grams  pure  sulphuric  acid  pre- 
viously diluted  with  water  are  added,  and  the  solution  is  evaporated 
to  remove  all  nitric  acid.  The  residue  is  treated  with  water  until  all 
cupric  sulphate  has  gone  into  solution,  and  filtered  from  the  insoluble 
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lead  sulpliate,  which  is  weio^hed  as  such.  It  should  be  entirely  soluble 
in  ammonium  acetate.  The  filtrate  from  the  lead  is  made  up  to 
2  litres,  and  divided  into  4  equal  portions,  each  portion  being^  then 
diluted  with  about  an  equal  bulk  of  water,  acidified  with  50  c.c. 
hydrochloric  acid  of  1"12  sp.  gr.,  and  precipitated  with  sulphuretted 
hydrogen  at  70°  C.  The  contents  of  the  four  flasks  are  then  washed 
into  a  weighed  stoppered  flask  holding  about  6  litres,  and  the  whole  is 
again  weighed.  After  allowing  the  precipitate  to  settle,  the  fluid  is 
drawn  off  as  completely  as  possible,  the  remaining  quantity  being 
weighed  to  ascertain  the  weight  of  the  drawn-ofi"  solution.  The  latter 
is  evaporated  in  a  porcelain  basin,  and  the  residue  heated  until  most  of 
the  free  sulphuric  acid  has  been  driven  away.  It  is  then  heated  with 
a  little  nitric  acid,  and  the  iron  is  precipitated  with  ammonia,  the 
oxide  being  redissolved  and  again  precipitated.  In  the  filtrate  from 
the  iron  precipitate,  nickel,  cobalt,  and  zinc  are  determined  as  usual. 

Soda  is  added  to  the  precipitated  sulphide  in  the  weighed  flask  until 
the  solution  is  alkaline,  then  sodium  disulphide,  and  the  whole  is 
gently  heated.  It  is  then  diluted  with  much  water,  the  precipitate 
allowed  to  settle,  and  from  the  weighed  total  the  clear  fluid  is  drawn 
off  and  also  weighed :  the  sulphides  of  tin,  arsenic,  and  antimony 
are  again  precipitated  from  it  by  hydrochloric  acid  and  separated  as 
described,  the  amounts  found  being  added  to  the  portions  already 
estimated. 

The  principal  sulphide  precipitate  (containing  the  copper)  is  washed 
with  dilute  sodium  sulphide  solution,  dissolved  in  nitro- hydrochloric 
acid,  and  the  solution  evapoi-ated  with  an  excess  of  hydrochloric  acid  ; 
the  saline  residue  is  then  treated  with  water,  the  bismuth  remaining  un- 
dissolved mixed  with  some  copper :  this  is  dissolved  in  hydrochloric 
acid,  alkali  is  added  until  the  reaction  is  alkaline,  and  cyanide  of 
potassium  in  excess.  The  bismuth  can  then  be  precipitated  from  the 
solution  as  sulphide,  free  from  copper. 

400  c.c.  of  the  original  nitric  acid  solution  (corresponding  to  20  g. 
of  copper)  are  nearly  neutralised  with  ammonia,  and  a  few  drops  of 
barium  nitrate  are  added.  If  the  copper  contain  any  sulphur  (present 
according  to  Hampe  in  the  form  of  sulphurous  acid)  a  precipitate  of 
barium  sulphate  is  obtained,  which  is  weighed.  But  as  barium  sul- 
phate is  slightly  soluble  in  copper  nitrate  solution,  it  is  necessary  to 
treat  the  copper  in  a  current  of  chlorine  in  order  to  detect  very  small 
traces  of  sulphur. 

Another  quantity  of  400  c.c.  of  the  original  solution  is  repeatedly 
■evaporated  with  hydrochloric  acid,  the  residue  is  dissolved  in  about 
1200  c.c.  water,  and  the  solution  is  precipitated  with  sulphuretted 
hydrogen:  the  phosphoric  acid  in  the  filtrate  is  precipitated  with 
molybdic  solution  as  usual.  O.  H. 

Alkalimetric  Titration  of  Potassium  Dichromate,  and  Use 
of  the  Salt  in  Alkalimetry.  By  M.  Richter  {Zeits.  Anal.  Ghem., 
21,  205). — If  phenolphthalein  be  used  as  an  indicator,  potassium 
dichromate  may,  as  test  experiments  show,  be  accurately  titrated  with 
standard  alkali.  Vice  versa,  dichromate  may  be  conveniently  used  to 
ascertain  the  strength  of  alkaline  fluids.  0.  H. 
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Estimation  of  Chromium.  By  F.  P.  Treadwell  (Ber.,  15^ 
1392 — 1393). — Accurate  results  were  obtained  in  estimating  chromium 
in  the  form  of  sesquioxide  by  precipitation  with  ammonia,  when  the 
operation  was  carried  on  in  glass  vessels.  Wilm's  {Ber.,  12,  2223) 
statement  that  under  these  conditions  the  results  are  always  3 — 6  per 
cent,  too  high  is  therefore  inaccurate.  W.  C.  W. 

Separation  of  Nickel  and  Cobalt.  By  A.  Jorissen  {Zeits.  Anal. 
Chem.,  21,  208), — The  action  of  reducing  agents  on  nickel  hydroxide 
is,  as  is  well  known,  much  more  vigorous  than  on  cobalt  oxide.  Thus 
potassium  cyanide  readily  dissolves  the  former,  but  is  without  action 
on  the  latter.  From  large  quantities  of  cobalt  the  nickel  may  con- 
veniently be  separated  as  follows  : — The  hydroxides  are  precipitated 
from  the  solution  by  potassium  hj'droxide  and  bromine ;  to  the  pre- 
cipitate a  few  cubic  centimeters  of  potassium  cyanide  solution  are 
added,  and  the  mixture  is  well  shaken  at  ordinary  temperature.  The 
filtrate  is  evaporated  with  nitro- hydrochloric  acid,  and  in  presence  of 
nickel  gives  all  reactions  of  the  metal.  When  the  nickel  is  in  great 
excess,  some  of  the  cobalt  also  goes  into  solution.  0.  H. 

Precipitation  of  Titanic  Acid.  By  P.  T.  Austen  and  F.  A. 
WiLBER  {Avier.  Chem.  J.,  4,  211 — 214). — The  authors  recommend  the 
following  process : — The  ore  is  fused  with  alkaline  carbonates  and 
nitrates,  and  after  digestion  with  water  in  the  usual  way,  the  solution 
is  acidified  with  hydi-ochloric  acid  and  evaporated  to  dryness  to  render 
silica  insoluble.  The  residue  is  then  moistened  with  hydrochloric 
acid  and  treated  with  a  little  warm  water  till  the  soluble  parts  are 
taken  up,  after  which  it  is  left  to  cool,  and  then  diluted,  without 
filtering,  to  400 — 500  c.c. ;  sulphurous  acid  is  next  added,  and  then 
50  to  60  c.c.  of  acetic  acid.  On  boiling  in  the  usual  manner,  the 
titanic  acid  will  bo  precipitated  in  a  flocculent  and  filtrable  state.  The 
whole  is  then  to  be  filtered  and  washed  with  hot  water  containing  a 
little  acetic  acid.  If  the  ore  does  not  contain  phosphoric  acid,  the 
precipitate  will  be  quite  free  from  iron,  and  after  expulsion  of  the 
silica  by  treatment  with  ammonium  fluoride  and  sulphuric  acid,  is 
generally  pure  enough  to  be  taken  as  titanic  acid,  although  in  certain 
cases,  where  the  amount  of  titanic  acid  is  small  and  that  of  iron 
large,  a  second  fusion  may  be  necessary.  If  the  ore  contains  phos- 
phates, the  titanic  acid  precipitate  will  always  contain  iron  and  phos- 
phoric acid.  In  this  case,  the  residue  left  after  expelling  the  silica 
with  ammonium  fluoride,  may  be  fused  with  sodium  carbonate,  and 
the  melt  exhausted  with  water,  which  dissolves  the  sodium  phosphate 
and  leaves  the  sodium  titanate  and  feri'ic  oxide.  The  residue  is  then 
fused  with  a  little  sodium  bisulphate,  and  the  titanic  acid  precipitated 
after  reduction  by  boiling.  The  filtrate  containing  the  iron  which 
was  precipitated  with  the  silica  is  now  added  to  the  filtrate  from  the 
original  precipitation  of  the  titanic  acid,  and  to  the  acidified  filtrate 
from  the  fusion  of  the  titanic  acid  with  sodium  carbonate ;  and  the 
united  solutions,  after  having  been  freed  from  potassium  by  precipita- 
tion with  hydrogen  sulphide,  are  analysed  for  alumina,  iron,  man- 
ganese, lime,  and  magnesia.  H.  W, 
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Preparation  of  Copper  for  Elementary  Analysis.  By  F.  Weyl 
{Ler.,  15,  1139 — 1140). — Metallic  copper  prepared  by  the  reduction  of 
copper  oxide  in  hydrogen  contains,  as  is  well  known,  not  incon- 
siderable quantities  of  hydrogen;  by  reducing  copper  oxide  in  a  stream 
of  formic  acid  vapour,  metallic  copper  is  obtained  quite  free  from 
hydrogen.  A.  J.  G. 

Contributions  to  Wine  Analysis.  By  J.  Nessleb  and  M.  Barth 
(Zeits.  Anal.  Chem.,  21,  198). — A  considerable  number  of  analyses  of 
wines,  chiefly  from  the  Palatinate,  are  given  in  this  paper,  the  average 
of  the  extractives  (minus  acid)  being,  in  the  case  of  white  wines, 
128  per  mille,  and  of  red,  15*5.  0.  H. 

Wine  made  from  Unripe  Grapes.  By  F.  Musculus  and  C. 
Amthou  (Zeits.  Anal.  Chem.,  21,  192). — From  the  results  of  a  number 
of  analyses  of  geimine  wines  grown  in  the  bad  wine  year  1879,  the 
authors  describe  the  characteristics  of  wine  made  from  unripe  grapes 
as  follows  : — Abnormally  large  amounts  of  extractives,  acids,  ash,  and 
phosphoric  acid ;  small  proportion  of  alcohol,  the  extractives  being 
generally  of  gelatinous  consistency,  probably  due  to  pectinous  sub- 
stances. 

They  also  find  that  the  amonnt  of  phosphoric  acid  is  frequently 
higher  than  the  limits  generally  adopted  for  wines  from  ripe  grapes 
(namely,  from  0'15  to  0'18  per  litre),  and  conclude  that  by  far  the 
greater  proportion  of  mineral  substances  re-migrate  from  the  fruits 
into  the  stem.  O.  H. 

Estimation  of  Glycerol  in  Sweet  Wines.  By  E.  Bobgsu\n 
(Zeits.  Anal.  Ghem.,  21,  239). — The  author  has  found  that  while  the 
method  first  proposed  by  Reichardt,  and  improved  by  Neubauer  and 
himself,  gives  very  satisfactory  results  in  the  case  of  dry  wines,  it  is 
not  applicable  without  modification  to  sweet  or  sugared  wines,  because 
the  sugar  is  converted  in  the  course  of  the  operation  into  sugar-lime, 
which  adheres  so  firmly  to  the  sides  of  the  vessels  that  it  cannot  well 
be  removed.  The  author  therefore  operates  as  follows : — 100  c.c.  of 
the  wine  are  evaporated  with  sand,  the  residue  is  extracted  with  100  c.c. 
of  absolute  alcohol,  the  solution  is  diluted,  and  then  well  shaken  with 
1*5  times  its  bulk  of  ether,  by  which  the  sugar  is  mostly  precipitated, 
whilst  all  the  glycerol  remains  in  solution ;  the  solution  is  poured  off, 
and  can  be  treated  according  to  Neubauer-Borgmann's  method. 

0.  H. 

Estimation  of  Fusel  Oil  in  Brandy.  By  L.  Marquaedt  (J5er., 
15,  1370 — 1373). — The  fusel  oil  is  extracted  by  treating  150  grams  of 
the  brandy,  diluted  with  an  equal  volume  of  water,  with  50  c.c.  of 
chloroform.  This  operation  is  twice  repeated.  The  150  c.c.  of  chloro- 
form having  been  well  washed  with  water  to  remove  ethyl  alcohol,  are 
heated  in  a  closed  flask  for  six  hours  at  85°,  with  5  grams  of  potassium 
dichromate,  30  grams  of  water,  and  2  of  sulphuric  acid.  When  the 
oxidation  is  complete,  the  mixture  is  distilled,  water  is  added  to  the 
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residue,  and  the  distillation  continued.  The  distillate  is  boiled  for  half- 
an-hour  with  barium  carbonate,  in  a  flask  provided  with  an  upright 
condenser ;  the  chloroform  is  then  distilled  off,  the  residue  filtered,  and 
the  filtrate  evaporated  to  dryness.  The  residue  is  weighed,  and  then 
dissolved  in  water  containing  a  few  drops  of  nitric  acid.  The  solu- 
tion is  divided  into  two  equal  portions,  in  one  of  which  the  barium  is 
determined,  and  in  the  other  the  amount  of  barium  chloride.  The 
weight  of  barium  chloride  found,  deducted  from  the  weight  of  the 
residue,  gives  the  weight  of  barium  salts  of  the  fatty  acids.  The  total 
amount  of  baryta  found,  minus  the  baryta  existing  as  barium  chloride, 
gives  the  amount  of  baryta  in  these  above-mentioned  barium  salts.  If 
the  percentage  of  baryta  in  the  barium  salts  does  not  exceed  45'13  per 
cent.,  it  indicates  the  presence  of  valeric  acid  in  the  oxidation-products 
of  the  chloroform  extract,  and  hence  the  presence  of  amyl  alcohol  in 
the  original  brandy.  W.  C.  W, 

Estimation  of  Tartaric  Acid  and  of  Potassium  Tartrate  in 
Wine.  By  C.  Amthor  (Zeits.  Anal.  Chevi.,  21, 195). — Cream  of  tartar 
and  tartaric  acid  are  usually  estimated  according  to  Berthelot  and 
Fleurieu's  method,  which  consists  in  the  precipitation  by  ether-alcohol 
of  the  original  wine,  and  of  the  wine  after  partial  neutralisation.  It 
is  shown  in  the  present  paper  that  by  the  use  of  this  method  it  not 
unfrequently  occurs  that  a  larger  amount  of  cream  of  tartar  is  found 
than  of  total  tartaric  acid.  The  author  finds  that  this  is  due  to  the 
precipitation  by  the  ether-alcohol  of  hydrogen  potassium  sulphate, 
which  is  subsequently  included  with  the  tartrate.  He  finds  that 
hydrogen  potassium  sulphate  is  present  not  only  in  plastered,  but  also 
in  perfectly  normal  wines. 

It  is  therefore  inferred  that  Berthelot's  method  is  not  always 
trustworthy.  0.  H. 

Testing  Oil  Cakes  for  Myronic  Acid.  By  V.  Dirks  (Bied. 
Centr.,  1882,  487). — Ulbricht  estimates  the  myronic  acid  by  oxidation 
with  bromine,  but  alkaline  potassium  permanganate  will  also  oxidise 
the  acid  to  allyl  thiocyanate.  By  this  method,  0'034 — 0'107  per  cent, 
allyl  thiocyanate  has  been  obtained  from  pure  rape  seed;  0'153 — 
0*192  per  cent,  from  rape  cake  ;  0'036  per  cent,  in  turnip  seed;  and 
1*15  per  cent,  in  black  mustard.  E.  W.  P. 

Estimation  of  Neutral  Pat  in  Mixtures  of  Patty  Acids.  By  M. 
Oroger  (Dingl.  polyt.  J.,  244,  303— 311).— Hausaman  (ibid.,  240,  62) 
has  described  a  method  of  determining  undecomposed  fat  in  mixtures 
of  fatty  acids,  which  the  author  found  to  give  unsatisfactory  results. 
On  investigation,  however,  it  was  discovered  that  the  failure  was  due 
to  the  defective  description  given  by  Hausaman,  and  that  the  method 
was  very  valuable.  The  author  recommends  the  following  mode  of  pro- 
ceeding : — 3  to  5  grams  of  the  previously  dried  mixture  of  fatty  acids  to 
be  examined  for  neutral  fat  are  placed  in  a  flask  of  150  c.c.  capacity, 
and  dissolved  completely  in  25 — 30  c.c.  of  hot  alcohol  of  about  96  per 
cent.  Tr.  After  the  addition  of  1 — 2  drops  of  an  alcoholic  solution  of 
phenolphthalein,   the  free  fatty  acid  is   determined  by  titrating  the 
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mixture  with  alcoholic  potash-ley  (deciuormal)  until  the  red  coloration 
ceases  to  disappear  immediately  after  shaking.  To  determine  approxi- 
mately the  equivalent  weight  of  the  fatty  acids,  a  measured  (excessive) 
quantity  of  alcoholic  potash-ley  is  added,  and  the  flask  corked  up. 
Through  the  cork  a  condensing  tube  80  cm.  long  is  passed ;  the  mix- 
ture is  then  boiled  for  30  minutes  (if  the  red  disappears  more  potash- 
ley  is  added)  and  titrated  back  with  a  decinormal  solution  of  oxalic 
acid,  until  the  red  disappears.  The  precipitate  of  potassium  oxalate 
produced  is  disregarded.  This  method  gives  accurate  results  only  in 
cases  where  the  neutral  fat  to  be  determined  is  the  same  as  that  from 
which  the  admixed  fatty  acids  were  separated,  and  provided  that  the 
saponification  has  extended  uniformly  to  all  the  constituents  of  the  fat. 
The  author  has  therefore  tried  to  modify  this  method,  with  the  view 
of  determining  accurately  the  addition  of  a  neutral  fat  to  all  fatty  acids, 
e.^.,  the  quantity  of  tallow  added  to  stearin  candles,  or  of  cocoa-nut 
oil  present  in  composite  candles,  &c.  He  proceeds  in  the  following 
manner  : — 4  to  8  grams  of  the  fatty  acids  to  be  examined  for  neutral 
fat  are  dissolved  in  50  c.c.  of  hot  alcohol,  about  9G  per  cent.  Tr.,  a  few 
drops  of  phenolphthale'in  are  added,  and  the  mixture  is  treated  with 
decinormal  alcoholic  potash  solution,  until  the  red  colour  ceases  to 
disappear.  The  whole  is  diluted  with  150  c.c.  water.  Thus  an  alcohol 
of  20 — 25  per  cent.  Tr.  is  obtained,  in  which  the  potash  soaps  remain 
completely  dissolved,  but  the  neutral  fats  are  insoluble.  After  cooling, 
60 — 100  c.c.  of  ether  are  added;  the  flask  is  then  shaken  vigorously, 
and  allowed  to  remain  quiescent  until  the  soap  solution  under  the 
ethereal  layer  is  perfectly  clear.  The  solution  is  then  drawn  up  with 
a  pipette,  diluted  with  water  and  heated  to  drive  off  all  ether  and 
alcohol.  The  fatty  acids  are  liberated  by  adding  dilute  sulphuric  or 
hydrochloric  acid,  washed  with  hot  water  until  free  from  acid,  and 
cooled.  The  equivalent  weight  of  the  carefully  dried  fatty  acids  is 
determined  by  titration  with  decinormal  alcoholic  potash-ley.  The 
number  of  c.c.  of  alkali  required  to  neutralise  the  free  fatty  acids  in 
the  mixture  containing  the  neutral  fat  multiplied  by  the  thousandth 
part  of  the  equivalent  weight  found,  gives  the  weight  of  the  fatty 
acids  contained  therein,  hence  the  quantity  of  neutral  fat  added.  The 
ethereal  solution  of  the  neutral  fat  may  be  used  for  testing  the  fat 
qualitatively.  D.  B. 

Lowenthal's  Method  of  Estimating  Tannin.  By  F.  Simand 
(J}ingl.  polyt.  J.,  244,  391 — 400). — The  author  had  occasion  to  make 
a  number  of  tannin  estimations  according  to  Lowenthal's  improved 
method  {ibid.,  227,  490),  and  found  that  the  percentage  of  tannin  in 
the  same  material  was  subject  to  certain  variations,  higher  results 
)3eing  obtained  when  a  larger  quantity  of  material  was  boiled  out.  A 
series  of  experiments  was  therefore  made,  the  object  being  to  ascertain 
the  cause  of  this  discrepancy.  The  analyses  were  conducted  in  the 
following  manner  :  The  solution  of  potassium  permanganate  contained 
1  gram  per  litre,  1  c.c.  equal  to  0*00135  g.  tannin.  It  is  standard- 
ised with  iron,  and  the  tannin  equivalent  calculated  according  to 
Neubauer's  estimations  (0'063  g.  oxalic  acid  =  0"04157  g.  tannin). 
The  indigo  solution  is  prepared  so  that  20  c.c.  require  18 — 20  c.c.  of 
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the  solution  of  potassiam  permano^anate.  In  titrating  the  tannin  infu- 
sion, the  author  invariably  used  20  c.c.  of  indigo  solution,  the  advan- 
tage being  that  the  liquid  to  be  titrated  gives  the  same  yellow  colour 
in  each  case,  so  that  the  eye  gradually  becomes  accustomed  to  it. 
The  gelatin  solution  is  made  according  to  Lowenthal's  prescription, 
the  filtration,  however,  is  conducted  according  to  Kathreiner's  method 
(ibid.,  227,  481).  In  preparing  the  infusion,  the  quantity  of 
tannin  should  be  regulated  so  that  10  c.c.  of  the  solution  require 
12  c.c.  of  potassium  permanganate.  Although  it  is  unnecessary  to 
adhere  strictly  to  this  strength,  it  is  important  to  consider  the  quan- 
tity of  tannin  taken,  and  not  to  use  too  small  a  quantitv,  in  which 
case  the  above-mentioned  error  would  be  multiplied.  Again,  it  is  not 
advisable  to  have  the  infusion  in  too  concentrated  a  state,  as  the 
oxidation-products  of  the  organic  substances  affect  the  yellow  colour 
very  considerably  and  hinder  the  recognition  of  the  end  reaction.  In 
order  to  ascertain  whether  the  extraciion  has  been  complete,  ferric 
oxide  paper  is  used,  i.e.,  strips  of  filter-paper  are  steeped  in  a  solution 
of  1  gram  ferric  chloride,  and  1  gram  sodium  acetate  in  100  c.c.  water, 
and  dried  in  the  air.  This  paper  gives  a  distinctly  visible  black  stain 
with  a  solution  containing  1  part  of  tannin  in  10,000  water.  "With  a 
smaller  quantity,  a  black  ring  is  produced  round  the  drop  of  the  solu- 
tion poured  on  filter-paper.  The  acidulated  water  used  contains  in 
100  c.c.  3786  g.  H.SO4. 

The  analysis  is  made  as  follows  :  10  c.c.  of  the  infusion  are  treated  in 
a  shallow  porcelain  basin  with  1  liter  of  water  and  20  c.c.  indigo  solution. 
Potassium  permanganate  is  then  added  slowly  drop  by  drop  until  a 
yellow  colour  with  faint  reddish  tinge  is  produced.  To  determine  the 
oxidisable  "non-tannin"  constituents,  the  tannin  in  50  c.c.  of  the 
infusion  is  precipitated  with  50  c.c.  of  gelatin  solution  saturated  with 
salt,  and  25  c.c.  acidulated  water.  After  shaking  up  and  allowing  to 
stand  for  some  time,  the  mixture  is  filtered.  25  c.c.  of  the  clear 
filtrate  (corresponding  to  10  c.c.  infusion)  are  then  treated  with 
1  liter  of  water  and  20  c.c.  indigo  solution,  and  titrated  with  potas- 
sium permanganate.  By  deducting  from  the  quantity  of  potassium 
permanganate  used  in  the  direct  titration  the  quantity  consumed  in 
the  second  titration,  the  number  of  cubic  centimeters  required  to  oxi- 
dise the  tannic  acid  in  10  c.c.  of  infusion  is  obtained.  As  the  volume 
corresponding  to  a  certain  weight  of  extracted  material  is  known,  and 
the  potassium  permanganate  value  of  the  tannin  has  been  determined 
previously,  it  is  easy  to  calculate  the  percentage  of  tannin  in  the  tan- 
ning materials,  provided  that  in  the  gelatin  filtrate  the  "  non-tannin  " 
bodies  only  are  titrated.  This,  however,  was  found  not  to  be  the  case. 
The  consumption  of  potassium  permanganate  in  titrating  the  gelatin 
filtrate  is  mainly  due  to  the  solubility  of  the  "  gelatin  tannate  "  in 
dilute  sulphuric  acid.  The  author  is  investigating  this  point  with  a 
view  of  remedying  it.  D.  B. 

Neubauer's  Relation  between  the  Reducing  Action  of  Oxalic 
Acid  and  Tannin.  By  C.  Counclee  and  J.  Schroder  {Ber.,  15, 
1373 — 1375). — The  author  finds  that  in  their  reducing  action  on 
potassium  permanganate,  56  grams  of  iron  or  63  grams  of  oxalic  acid 
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are  equivalent  to    34<*25 — 34"30  grams  of  tannin,  instead  of  41"2 — 
41'57  grams  of  tannin,  as  stated  by  Neubauer.  W.  C.  W. 

Reactions  for  Aloes.  By  W.  Lenz  (Zeits.  Anal.  Chem.,  21,  220 — 
228). — Klunge  states  {Schweiz.  Wochenschr.  f.  Pharm.,  18,  170)  that 
benzene  extracts  nothing  from  aqueous  or  alcoholic  solutions  of  Aloe 
lucida;  but  that  from  solutions  of  Aloii  hepatica,  benzene,  chloroform,  and 
carbon  bisulphide  extract  a  yellow  colouring  matter,  which  becomes  pink 
on  addition  of  ammonia.  In  fairly  concentrated  solutions  of  both  kinds 
of  aloes,  ferric  chloride  produces  a  brownish-black  coloration.  Iodine 
solution,  added  to  a  solution  of  Aloe  hepatica,  produces  a  beautiful 
reddish -violet  colour,  whilst  it  hardly  affects  a  solution  of  Aloe 
lucida. 

The  term  Aloe  hepatica  being  used  somewhat  vaguely  for  any  sort 
of  liver-coloured  aloes,  Lenz  examined  undoubtedly  genuine  samples 
of  aloes  from  Natal,  Barbadoes,  and  Cura9oa,  and  of  Aloe  lucida.  He 
found  that  benzene  extracts  from  0'3  to  3  per  cent,  from  their 
aqueous  solutions,  and  that  therefore  Klunge's  statement  is  not  strictly 
accurate. 

He  also  investigated  Borntrager's  reaction  (Zeitsch.  Anal.  Ghem.,  19, 
165),  consisting  in  the  addition  of  ammonia  to  the  benzene  extract, 
with  which  it  produces  a  reddish- violet  coloration.  He  confirms  this 
observation,  but  points  out  that  extracts  of  frangula,  rheum,  senna, 
and  Spina  cervina  also  yield  red  or  violet  colorations  closely  re- 
sembling those  due  to  aloes.  These  extracts  also  behave  like  aloes 
with  iodine  solution. 

Whilst  Klunge's  and  Borntriiger's  tests  are  therefore  untrustworthy, 
DragendorfF's  method  was  found  to  be  perfectly  satisfactory.  It  con- 
sists in  the  extraction  of  the  fluid  to  be  examined  with  amylic  alcohol, 
which,  on  evaporation,  leaves  a  residue  of  bitter  taste,  giving  in 
solution  precipitates  with  bromine  dissolved  in  potassium  bromide, 
basic  lead  acetate,  mercurous  nitrate,  and  tannic  acid,  and  reducing 
gold  and  alkaline  copper  solution.  The  residue  evaporated  to  dryness 
with  strong  nitric  acid  gives  a  blood-red  coloration  with  potassium 
cyanide  and  hydroxide.  O.  H. 

The  Digestibility  and  Quantitative  Estimation  of  Albumi- 
noids. By  A.  Stutzer  (Bied.  Centr.,  1882,  464 — 467). — The  author's 
process  described  in  a  former  number  (Abstr.,  1880,  875),  is  depend- 
ent on  the  extraction  of  non-albuminous  matter  by  hot  water,  and  the 
precipitation  of  any  soluble  albumin  from  the  aqueous  extract  by 
cupric  hydroxide.  This  method,  however,  requires  some  modification 
if  much  leucine,  solanine,  tannates,  &c.,  are  present  also  in  seeds 
which  contain  much  phosphates ;  the  phosphates  must  be  removed, 
otherwise  cupric  phosphate  is  formed  and  free  alkali,  the  latter 
retaining  some  of  the  copper-albumin  compound  in  solution.  The 
modification  is  as  follows  :  1  gram  of  the  substance  is  boiled  with  a 
mixture  of  100  c.c.  95  per  cent,  alcohol,  and  1  c.c.  acetic  acid,  the 
solution  after  cooling  is  filtered,  and  the  solid  matter  washed  with 
alcohol.  The  residue  is  then  heated  with  100  c.c.  water,  allowed 
to  cool  down  to  30 — 40°,  and  the  dissolved  albumin  precipitated  by 
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0"3 — 0*4  gram  cupric  hydroxide ;  after  filtering,  washing,  and 
drying  at  100 — 110°,  this  albumin  compound  is  burnt  with  soda-lime. 
The  quantity  of  soluble  albumin  thus  obtained  is  to  be  added  to  that 
which  is  insoluble.  To  prepare  the  copper  hydroxide,  100  grams 
copper  sulphate  are  dissolved  in  5  liters  water  to  which  is  added  2'5  c.c. 
glycerol,  and  then  sufficient  sodium  hydroxide  to  render  the  liquid 
faintly  alkaline  ;  the  precipitate  is  to  be  washed  with  water  containing 
0"5  gram  glycerol  per  litre  to  remove  the  last  traces  of  alkali ;  finally 
the  purified  hydroxide  is  to  be  mixed  with  water  containing  10  per 
cent,  glycerol,  so  that  all  can  be  readily  sucked  up  into  a  pipette.  To 
prepare  gastric  juice  solution  for  experimental  purposes,  the  mucous 
lining  of  a  pig's  stomach  is  cut  up  in  small  pieces,  digested  with 
5  litres  water,  and  10  c.c.  of  10  per  cent,  hydrochloric  acid  for  two  or 
three  days,  and  then  the  liquid  is  passed  through  flannel  and  filter- 
paper.  This  solution  may  be  preserved  for  months  if  0"5  gram 
salicylic  acid  per  litre  be  added.  Experiments  with  such  a  solution 
on  the  digestibility  of  the  albuminoid  matter  in  feeding  cakes  show 
that  there  are  two  classes  of  albuminoids  present,  which  are  chemi- 
cally and  physiologically  different,  the  one  "  albuminoid,"  the  other 
"nuclein;"  the  first  is  soluble  in  acid  gastric  juice  or  alkaline 
pancreatic  juice,  whilst  nuclein  is  not  ;  the  solubility  of  protein 
is  dependent  on  its  chemical  composition,  that  is,  the  amount  of 
digestible  albumin  present.  By  artificial  digestion — best  by  acid 
gastric  juice — albuminous  nitrogen  can  easily  be  separated  from  that 
of  nuclein  and  determined.  E.  W.  P. 


Technical   Chemistry. 


Use  of  Incandescent  Lamps  for  Photographic  Purposes.    By 

T.  BoLAS  (Photographic  News,  26,  385). — By  slightly  modifying  an 
ordinary  Gramme  machine  with  5-inch  revolving  armature,  a  5-candle 
Swan  incandescent  lamp  can  be  maintained  at  any  required  tempera- 
ture, from  a  low  red  heat  up  to  the  point  at  which  the  filament  is 
destroyed,  afibrding  a  ready  means  of  obtaining  sufficient  light  to  take 
a  portrait  in  from  2  to  3  seconds. 

To  obtain  this  result,  a  small  electromagnet  is  arranged  as  a  keeper 
over  the  jaw  pieces  surrounding  the  revolving  armature  in  a  Gramme 
machine,  so  as  to  form  consequent  poles  with  those  of  the  field  magnet, 
the  circuit  being  completed  through  the  subsidiary  electromagnet  and  the 
incandescent  lamp.  The  subsidiary  electromagnet  placed  in  this  posi- 
tion gives  the  machine  a  character  intermediate  between  a  magneto- 
and  a  dynamo-machine.  "When  the  armature  is  caused  to  rotate,  and 
the  external  circuit  is  left  open,  a  considerable  difference  of  potential 
arises  between  the  poles,  although  not  so  great  as  it  would  have  been 
if  the  soft  iron  core  of  the  electromagnet   were  not  there  acting  as  a 
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keeper  to  the  field  magnet;  this  potential  is  suflBcient  to  insure  the 
eflBcient  action  of  the  machine  even  when  a  very  liigh  resistance  is 
included  in  the  external  circuit.  When  a  5-candle  Swan  lamp  is  placed 
in  circuit,  and  the  machine  is  turned  with  one  hand  at  full  speed,  the 
lamp  is  almost  immediately  destroyed ;  but  by  regulating  the  speed 
any  required  temperature  may  be  maintained  from  a  low  heat-heat 
upwards,  a  light  of  from  200  to  300  candles  being  readily  attained. 
Of  course  the  lamp  is  soon  destroyed,  but  as  it  is  used  only  for  a  few 
seconds  each  time,  from  15  to  20  portraits  can  be  taken  before  that 
occurs.  C.  E.  G. 

The  Electric  Furnace.  By  C.  W.  Siemens  and  A,  K.  Huntington 
(^Chem.  News,  46,  1G3 — 165;  Eiiijmeer,  54,  173). — This  paper  was 
read  before  Section  B  of  the  British  Association  at  Southampton. 

The  furnace  consists  of  a  crucible  of  any  convenient  size,  in  the 
bottom  of  which  is  pierced  a  hole  to  receive  the  positive  electrode,  the 
negative  electrode,  which  passes  through  a  hole  in  the  lid  of  the 
crucible,  being  suspended  from  one  end  of  a  beam,  the  other  end  of 
which  is  attached  to  a  hollow  cylinder  of  soft  iron  free  to  move  verti- 
cally within  a  solenoid  coil  of  wire.  The  force  with  which  the- 
cylinder  is  drawn  into  the  coil  can  be  counterpoised  by  a  sliding 
weight  on  the  beam.  One  end  of  the  solenoid  coil  is  connected  with 
the  positive,  and  the  other  with  the  negative  pole.  The  coil  having 
a  high  resistance,  its  attractive  force  on  the  cylinder  is  proportional  to- 
the  electromotive  force  between  the  electrodes,  i.e.,  to  the  resistance  of 
the  arc.  The  length  of  the  arc  is  therefore  regulated  automatically. 
This  is  a  point  of  great  importance,  as,  were  it  not  so,  the  resistance 
of  the  arc  would  rapidly  diminish  as  the  temperature  of  the  atmo- 
sphere within  the  crucible  increased,  and  the  result  would  be  that 
heat  would  be  developed  in  the  dynamo-machine.  The  extinction  of  the 
arc  by  sudden  change  in  its  resistance,  or  by  the  sinking  of  the 
material  in  the  crucible  is  also  avoided.  The  crucible  is  sur- 
rounded with  some  infusible  substance  which  is  also  a  bad  conductor 
of  heat.  Gas-retort  carbon  or  sand  answers  well  for  the  purpose 
The  electrodes  may  be  of  such  carbon  as  is  used  in  electric  lighting 
or  of  any  other  convenient  conducting  substance.  They  may,  if 
desired,  be  cooled  by  circulating  water  through  or  around  them,  or  by 
exposing  them,  as  far  as  possible,  to  the  air.  For  example,  in  one 
experiment  a  ^-inch  nickel  positive  pole  was  employed,  the  lower  end 
being  inserted  into  a  solid  rod  of  copper  about  1  inch  square  by 
6  inches  long.  With  this  pole,  no  other  means  of  keeping  it  cool 
being  adopted,  1  lb.  of  grain  nickel  was  fused  in  a  clay  crucible  and 
poured  in  eight  minutes,  starting  with  all  cold.  The  electrode  was 
but  little  attacked,  and  no  leakage  occurred. 

There  are  two  great  advantages  possessed  by  the  electric  furnace,, 
viz.,  that  the  temperature  attainable  is  practically  limited  only  by  the 
refractoriness  of  the  materials  of  which  the  furnace  is  constructed^ 
and  that  the  heat  is  developed  immediately  in  the  material  to  be 
fused,  instead  of  first  having  to  pass  through  the  containing  vesseL 
On  the  other  hand  the  temperature  to  be  obtained  by  the  use  of  fuel 
is  limited  by  dissociation,  and  Deville  has  shown  that  carbonic  acid 
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undergoes  dissociation  at  the  ordinary  atmospheric  pressure  at  about 
2,600°  C.  Plnmbago  crucibles  stood  exceedingly  well,  but  could  not  be 
employed  where  the  metal  was  liable  to  be  carburised.  In  some  of 
the  experiments,  the  metal  was  fused  on  a  bed  of  lime,  sand,  or 
electric-light-carbon  dust. 

Wrought  Iron. — Six  pounds  of  wrought  iron  were  kept  under  the 
action  of  the  arc  for  20  minutes,  and  the  metal  was  then  poured  into 
a  mould.     It  was  found  to  be  crystalline,  and  could  not  be  forged. 

Steel. — As  much  as  20  lb.  of  steel  files  has  been  melted  in  one 
charge,  the  time  required  being  about  one  hour,  starting  with  the 
furnace  hot.  With  such  large  quantities,  the  metal  has  invariably 
been  full  of  blowholes. 

White  iron,  fused  in  a  clay  crucible  for  30  minutes,  when  frac- 
tured did  not  appear  to  have  undergone  any  change.  White  iron  and 
coke  were  introduced  into  the  furnace ;  the  metal  was  found  to  be 
slightly  grayer  than  the  original.  When,  however,  retort  carbon  was 
substituted  for  the  coke,  a  good  gray  iron,  soft  and  easily  workable, 
was  readily  obtained  in  15  minutes,  starting  with  the  crucible  hot. 
Ou  another  occasion,  starting  all  cold,  at  the  end  of  30  minutes,  the 
metal,  although  it  had  been  well  fused,  had  not  been  rendered  grayer. 
The  difference  between  these  two  results  was  possibly  due  to  the  tem- 
perature being  somewhat  higher  in  the  one  case  than  in  the  other. 
This  is  a  point  of  considerable  practical  interest.  Four  pounds  of 
white  iron,  fused  with  carbon-dust  for  three-quarters  of  an  hour, 
yielded  a  very  gray  crystalline  iron. 

Cast  iron,  fused  and  kept  under  the  action  of  the  arc  for  45  minutes 
in  carbon-dust,  was  not  materially  changed.  Some  of  the  same  cast 
iron  was  fused  for  15  minutes  under  lime,  which  nearly  covered  it. 
The  character  of  the  fracture  of  the  metal  was  but  little  altered.  A 
strong  smell  of  phosphoretted  hydrogen  or  of  a  phosphide  was  per- 
ceived in  the  experiment  in  which  lime  was  used. 

When  spiegeleisen  was  fused  in  a  plumbago  or  a  clay  crucible, 
graphite  separated  as  the  metal  cooled. 

Siliceous  pig-iron  containing  about  10  per  cent,  silicon  was  fused 
by  itself ;  it  showed  but  little  change,  except  that  some  graphite 
separated. 

Nickel. — A  positive  pole  of  this  metal — cast  malleable  by  Wiggin 
and  Co.'s  process — \  inch  in  diameter,  was  passed  through  a  hole  in 
the  bottom  of  a  clay  crucible.  A  carbon  negative  pole  was  used,  but 
soon  after  the  commencement  of  the  experiment  a  deposit  of  nickel 
formed  on  the  end  of  it,  so  that  practically  it  was  a  nickel  pole.  This 
deposition  of  metal  on  the  negative  pole  was  also  observed  with  some 
other  metals — notably  with  tungsten.  In  the  furnace  arranged  as 
just  described,  1  lb.  of  grain  nickel  was  fused  and  poured  in  eight 
minutes.  The  fused  metal  had  a  brilliant  granular  fracture.  It  could 
not  be  cut  properly  in  the  shaping  machine,  shearing  off  under  the 
tool.  One  pound  of  grain  nickel  fused  in  cai'bon-dust  for  25  minutes 
yielded  a  dark  grey  carburised  metal,  which  worked  well  under  the 
tool.  On  another  occasion  an  equal  quantity  of  nickel,  similarly 
treated,  gave  a  "  blowy  "  metal,  which  could  not  be  worked.  Some  car- 
fburised  nickel,  made  as  described  above,  was  fused  in  a  clay  crucible 
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for  12  minutes,  and  allowed  to  cool  gradually  in  the  furnace  ; 
the  fracture  became  whiter,  and  the  grain  closer. 

Copper. — Three-quarters  of  a  pound  of  copper  were  fused  for  about 
half-an-hour  in  carbon-dust.  On  examining  the  result,  it  was  found 
that  all  but  about  f  oz.  had  been  vaporised.  Those  who  were  present 
during  the  experiments  suffered  no  ill  effects  from  the  atmosphere 
charged  with  copper,  which  the}"-  must  have  breathed. 

Platinum. — Eight  pounds  of  platinum  were  rendered  perfectly 
liquid  in  about  a  quarter  of  an  hour. 

Tungsten,. — Half  a  pound  of  tungsten  in  powder  was  subjected  to  the 
action  of  the  arc  in  a  clay  crucible.  Dense  fumes  were  evolved,  and 
the  crucible  was  found  to  have  been  very  much  attacked  below  the  point 
to  which  the  arc  extended.  The  metal  was  fused  only  to  an  in- 
appreciable depth  beneath  the  cavity  formed  by  the  arc,  but  the 
unfused  metal  underneath  was  covered  with  very  beautiful  iridescent 
crystals  of  tungsten,  which  under  the  microscope  appeared  to  be  well- 
formed  prisms. 

A  very  large  number  of  experiments  were  made  with  tungsten,  the 
results  of  which  showed  that  it  could  not  be  fused,  except  in  very 
small  quantities  at  a  time.  It  was  possible  to  build  up  a  small  ingot 
by  fusing  a  little  of  the  tungsten,  and  then  adding  little  by  little 
gradually.  Even  then  the  pieces  were  for  the  most  part  spongy 
and  unsatisfactory.  The  best  results  were  obtained  when  tungsten 
which  had  already  been  fused  was  employed  in  the  building-np  process. 
When  once  the  metal  had  been  fused,  it  did  not  fume  much  in 
melting,  doubtless  owing  to  the  greatly  reduced  surface  exposed. 

From  the  foregoing  experiments,  it  is  clear  that  the  amount  of  any 
given  metal  which  can  be  successfully  fused  in  the  electric  furnace, 
and  the  time  required  to  effect  the  fusion,  are  dependent  on  the 
relation  between  the  volatilising  point  and  the  fusing  point,  i.e.,  the 
extent  to  which  the  volatilising  point  is  higher  than  the  fusing  point ; 
and  on  the  conductivity  of  the  metal  for  heat.  C.  E.  G. 

Automatic  Gas  Extinguisher.  By  H.  Michaelis  {Ber.,  15, 
1397 — 1398). — By  means  of  this  apparatus,  which  resembles  the 
ordinary  alarum  clock  in  appearance,  gas  taps  are  turned  off  at  any 
desired  time.  The  apparatus  can  be  obtained  from  F.  L.  Lobner  of 
Berlin.  W.  C.  W, 

Contributions  to  the  Study  of  Antiseptics.  By  F.  Boillat 
(/.  pr.  Cliem.  [2],  25,  300 — 309). — Koch  having  declared  in  a  recent 
paper  that  most  of  the  substances  at  present  employed  as  disinfectants 
are  practically  useless,  and  that  the  only  ones  worthy  of  the  name  are 
chlorine,  bromine,  iodine,  and  corrosive  sublimate,  with  possibly  potas- 
sium permanganate  and  osmic  acid,  the  author  undertook  the  investiga- 
tions recorded  in  this  paper ;  he  thinks  that  this  contradiction  of 
generally  accepted  facts  is  not  as  strong  as  it  appears.  As  the  anti- 
septics employed  in  surgery  do  not  require  to  be  perfect,  it  is  sufficient 
for  the  purpose  of  the  surgeon,  if  the  propagation  of  the  organisms  is 
arrested  for  a  time  long  enough  to  allow  the  wound  to  heal.     The 
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spores  by  whicli  some  of  the  bacteria  are  propagated  bear  imich 
analogy  to  the  eggs  of  certain  animals  and  the  seeds  of  certain  plants 
which  preserve  their  vitality  under  very  severe  conditions,  some  of 
them  not  being  killed  even  by  wesik  acids.  The  classification  of 
bacteria,  according  to  their  resistance  to  the  action  of  antiseptics,  ha& 
been  commenced  and  carried  to  an  advanced  stage  by  Koch  ;  the  spores 
of  the  splenic  fever  organism  preserve  their  vitality  for  many  days  in 
a  1  per  cent,  aqueous  solution  of  phenol,  or  a  5  per  cent,  solution  of 
zinc  chloride,  but  their  development  is  arrested ;  this  suffices  for 
medical  purposes,  as  although  chlorine,  &c.,  would  effectually  destroy 
them,  they  would  also  severely  injure  the  patient  to  whose  wounds 
they  might  be  applied. 

Most  antiseptics  form  permanent  insoluble  compounds  with  albumin, 
for  example,  egg  albumin  treated  with  a  dilute  solution  of  zinc  sul- 
phate or  chloride  forms  Lieberkiihn's  zinc  albuminate  having  the 
composition  C72Hii2Ni8S022  +  ZnOjHa :  similar  reactions  occur  with 
the  other  substances  named  by  Koch,  and  would  also  occur  when 
applied  to  wounds. 

Samples  of  blood  serum  and  egg  albumin,  diluted  with  three  or 
four  times  their  weight  of  water,  were  precipitated  with  solutions  of 
phenol,  zinc  chloride,  copper  sulphate,  corrosive  sublimate,  &c. — the 
precipitate  thrown  on  a  filter,  washed  until  the  wash- water  was  free  from 
traces  of  the  reagent,  2  or  3  grams  of  the  damp  substance  was  then 
beaten  with  water  to  a  thin  paste,  and  allowed  to  remain  at  the  ordinary 
temperature,  loosely  covered  with  a  bell-glass  ;  watch-glasses  containing 
serum  and  Koch's  nutritive  gelatin,  without  any  additions,  served  to  con- 
trol the  experiments,  which  were  divided  into  three  series — in  the  first 
the  substances  were  left  to  the  action  of  floating  germs  in  the  air.  The 
control  samples  were  infected  in  24  hours,  and  became  putrid  in  2  ta 
4  days,  but  the  other  samples  remained  sound  from  6  up  to  60  days 
in  the  case  of  the  mercury  albuminate.  In  the  second  series  the 
samples  were  sown  with  cocci,  found  on  an  infusion  of  coffee,  and  the 
third  with  splenic  fever  germs ;  in  both  of  them  the  unprotected 
samples  showed  a  remarkable  increase  of  germs  within  the  space  of 
2  days. 

The  albumin  precipitated  by  phenol  became  putrid  in  48  hours  ;  the 
sample  on  being  distilled  with  water  showed  no  trace  of  phenol  on 
adding  bromine,  the  washing  having  removed  it.  This  experiment 
was  therefore  a  failure.  Copper,  zinc,  and  mercury  albuminate 
remained  for  4  weeks  without  perceptible  change,  and  the  author 
believes  they  would  remain  so  for  an  unlimited  period  were  oxygea 
and  water  absent. 

Other  experiments  made  with  such  materials  as  iodoform,  carbon, 
dichloride,  tetrachloride,  and  hexachloride,  solid  and  liquid  bromo- 
toluene,  which  have  been  favourably  noticed  in  medical  journals,  were 
unsuccessful,  and  the  author  believes  them  useless  as  antiseptics. 

J.  F. 

Calcium  and  Sodium  Glyceroborates.  By  G.Le  Box  (Comp^, 
rend.,  95,  145 — 146). — Calcium  gljceroborate  is  obtained  by  heating 
together  equal  weights  of  calcium  borate  and  glycerol  at  160°  with  con- 
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stant  agitation,  until  a  drop  of  the  liquid  solidifies  to  a  hard  transparent 
mass  on  cooling.  Sodium  glyceroborate  is  obtained  by  heating  100  parts 
anhydrous  borax  with  150  parts  glycerol.  These  compounds  form 
transparent  glass-like  masses,  which  deliquesce  very  rapidly  when 
exposed  to  the  air,  absorbing  their  own  weight  of  water.  They  melt 
at  150°,  and  dissolve  in  half  their  weight  of  alcohol  or  water.  Both 
are  powerful  antiseptics,  have  no  odour,  are  not  poisonons,  and  may 
be  applied  even  to  such  a  sensitive  organ  as  the  eye.  Meat  simply 
covered  with  a  glaze  of  glyceroborate  was  sent  to  La  Plata,  and 
arrived  in  a  perfectly  fresh  condition.  From  a  therapeutical  point  of 
view,  the  sodium  compound  would  seem  to  be  preferable.  The  glycerobo- 
rates  may  be  used  iu  surgery  in  place  of  phenol.  C.  H.  B. 

Hydrogen  Peroxide  and  its  Application.  (Vingl.  polyt.  J., 
244,  246). — After  noticing  the  recent  researches  on  the  formation  of 
hydrogen  peroxide,  the  author  discusses  its  use  as  a  bleaching  agent. 
According  to  Ebell,  all  materials  to  be  bleached  must  be  entirely  freed 
from  all  fatty  ingredients.  For  this  purpose,  hair  is  treated  with  a 
3  per  cent,  solution  of  ammonium  carbonate  at  30°  for  12  hours. 
After  rinsing  and  washing  with  soap,  it  is  treated  a  second  time  with 
ammonium  carbonate.  Feathers  are  cleaned  with  benzene  or  a  1  or  2 
per  cent,  solution  of  ammonium  carbonate  and  dried  in  the  air.  The 
bleaching  is  effected  in  a  bath  consisting  of  a  .3  per  cent,  aqueous 
solution  of  hydrogen  peroxide  neutralised  with  ammonia.  Bone, 
ivory,  and  similar  substances  may  be  treated  in  a  like  manner.  It  is 
further  recommended  to  bleach  raw  silk  with  hydrogen  peroxide. 

D.  B. 

Conversion  of  Waste  Animal  CharcoaL  By  Battut  (Bied. 
Centr.,  1882,  491). — Waste  animal  charcoal  from  sugar  factories,  if 
treated  with  sulphuric  acid,  yields  a  good  superphosphate. 

E.  W.  P. 

Glass  Mixtures  and  the  Application  of  Natural  Silicates 
in  the  Manufacture  of  Glass.  By  G.  Wagenee  (Dm^L  folyt.  /., 
244,  400 — 407). — In  a  previous  paper  (ibid.,  243,  &Q,  152,  and  this 
vol.,  563)  the  author  tried  to  base  the  calculation  of  the  ingredients 
necessary  to  form  a  good  glass  on  certain  rules  in  confoi-mity  with 
practical  experience  and  the  investigations  of  Weber  on  the  resistance 
of  glass.  The  object  of  the  present  paper  is  to  extend  these  rules. 
In  the  experiments,  each  mixture  was  divided  into  two  parts  and 
placed  in  two  glass  pots,  one  being  in  the  hottest  part  of  a  porcelain 
furnace,  worked  with  a  returning  flame,  the  other  in  the  coldest  place, 
the  object  being  to  approximate  the  temperature  of  glass  furnaces  and 
prevent  devitrification. 

Experiments  with  Pure  Alhali  Glasses. — In  both  parts  of  the  furnace 
mixtures  of  carbonated  alkalis  and  silicic  acid,  corresponding  with  the 
following  silicates,  were  inti'oduced : — NaKO,5Si02,  NaKO,6Si02, 
NaKOjTSiOa,  NaKO,8Si02.  At  the  coolest  part,  the  pentasilicate 
was  fused  to  a  perfectly  clear  mass.     At  the  hottest  part,  the  hex- 
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silicate  was  fused  in  two  cases,  and  in  a  third  experiment  not  com- 
pletely. The  mixture  corresponding  with  heptasilicate  was  per- 
fectly white  and  opaque,  and  the  octosilicate  was  only  sintered. 
Similar  experiments  were  made  with  lead  glass,  for  which  the 
following  general  formula  was  obtained : — 

PbO,2Si02  +  a'[(Na,K)20,5Si02]. 

Trials  with  calcium  alkali  glasses  gave  the  formula: — 

CaO,l  to  2Si02  -i-  ;7;[(Na,K]jO,5Si02). 

With  baryta  glass  the  following  formula  was  obtained  : — 

BaO,2Si02  -f  a;[(Na,K]20,5  to  GSiOj). 

The  conclusions  arrived  at  are  these :  A  good  glass  composition 
must  contain  silica  in  sufficient  quantity  to  effect  the  formation  of  the 
penta-  or  hex-silicate  of  the  alkali  and  the  mono-,  or,  better,  the  di- 
silicates  of  the  other  oxides ;  for  alumina,  the  tri-silicate  may  be 
taken ;  however,  a  sufficient  quantity  of  amorphous  silicates  must  be 
present  to  prevent  devitrification.  The  same  rules  probably  apply  to 
coloured  glasses,  and  it  may  be  further  assumed  that  in  the  above 
formulae  the  oxides  of  heavy  metals  may  be  introduced  in  place  of 
CaO,  BaO,  and  PbO.  Glasses  used  as  flux  presumably  require  other 
silicates  than  the  penta-  or  hex-silicates.  D.  B. 

Influence  of  Sulphur  and  Copper  on  the  Working  Proper- 
ties of  Steel.  By  A.  Wasum  (Dingl.  polyt.  /,,  244,  456—458).— 
The  author  found  that  the  presence  of  copper  does  not  influence  the 
malleability  of  steel  so  prejudicially  as  has  been  hitherto  assumed. 
0"862  per  cent,  copper  in  steel  showed  no  traces  of  red  shortness,  the 
tiame  applies  to  mixtures  of  copper  and  sulphur,  so  long  as  the  quantity 
of  the  latter  is  not  sufficient  to  render  steel  "'red  short."  With 
0107  per  cent,  sulphur,  and  0"849  per  cent,  copper,  the  steel  remained 
unaltered.  As  to  the  influence  of  sulphur  on  steel  the  author  limits 
the  quantity  which  renders  it  red  short  to  0"15 — 0'16  per  cent. ;  he 
considers  O'l  per  cent,  injurious.  D.  B. 

Reduction  of  Silver  Minerals  by  Hydrogen  in  the  Wet  Way. 

By  P.  Laue  (Compt.rend.,  95,  38 — 39). — The  silver  mineral  (sulphide, 
chloride,  bromide,  iodide)  is  finely  powdered  and  boiled  in  an  iron 
vessel  with  a  1  per  cent,  solution  of  soda  and  an  amalgam  of  3  parts 
tin  and  100  parts  mercury.  The  silver  is  reduced  and  amalgamates 
with  the  mercury,  the  sulphur  forms  sodium  thiostannate,  whilst 
the  halogens  are  converted  into  sodium  salts.  There  is  no  sensible 
loss  of  mercury.  This  method  might  probably  be  used  with  advantage 
on  a  large  scale  in  place  of  the  Mexican  and  Californian  processes. 

C.  H.  B. 
Preparation  of  Vanadium  Compounds  from  the  Basic  Slag 
of  Creusot.  By  G.  Witz  and  F.  Asmond  (Compt.  rend.,  95,  42 — 44). 
— The  slags  produced  at  Creusot  whilst  working  the  Thomas- Gilchrist 
modification  of  the  Bessemer  process,  contain  as  much  as  1'5  percent, 
of  vanadium  derived  from  the  Mazenay  oolite  which  is  used  in  the 
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process,  and  the  quantity  of  vanadium  thus  concentrated  amounts  to- 
about  00,000  kilos,  per  annum.  The  roughly  broken  slag  is  treated 
in  the  cold  with  an  insuflBcient  quantity  of  hydrochloric  acid  until  the 
latter  is  nearly  saturated,  and  has  a  sp.  gr.  of  36°  to  27°  B.  The 
solution  is  then  decanted,  diluted  to  15°  B.,  and  the  silica  removed.^ 
This  solution  contains  the  vanadium  in  the  hypovanadic  condition, 
and  notwithstanding  the  presence  of  foreign  salts  may  be  used  with 
Huecess  in  printing.  To  prepare  hypovanadic  phosphate,  the  hydro- 
chloric acid  solution  is  neutralised  and  mixed  with  an  alkaline  acetate, 
when  a  bluish-grey  precipitate  of  hypovanadic  phosphate  is  deposited. 
On  repeating  this  treatment  a  precipitate  is  obtained  which  contains 
20  per  cent,  of  vanadium  if  the  slag  contained  1*5  per  cent.  If  the 
slag  is  poorer  in  vanadium,  the  hydrochloric  acid  solution  Ls  neutralised 
by  addition  of  powdered  slag  which  precipitates  the  less  soluble  phos- 
phates, including  that  of  vanadium.  This  precipitate,  which  consists 
mainly  of  the  phosphate  (VOjiCPO^),  +  oHoO,  is  redissolved  in 
hydrochloric  acid  and  then  treated  with  an  acetate,  as  above.  The 
same  precipitate  is  obtained  on  adding  ammonium  phosphate  to  a 
reduced  solution  of  ammonium  metavanadate,  neutralising,  and  adding 
ammonium  acetate.  It  is  decomposed  by  washing,  and  oxidises  when 
dried  with  exposure  to  air.  These  phosphatic  precipitates  are  very 
soluble  in  acids,  and  have  been  used  with  success  on  several  Indian 
fabrics.  To  prepare  ammonium  metavanadate,  the  first  phosphatic 
precipitate,  without  further  purification,  is  oxidised  by  roasting  at 
incipient  redness  until  it  acquires  an  ochreous  yellow  colour.  It  is 
then  treated  with  ammonia  solution,  the  orange-yellow  solution  of  am- 
monium orthovanadate  thus  obtained  is  boiled  until  colourless,  filtered, 
and  ammonium  metavanadate  precipitated  from  the  filtrate  in  the 
usual  way  ;  14  kilos,  of  slag  containing  1*5  per  cent,  of  vanadium  gave 
250  grams  of  almost  pure  ammonium  metavanadate.  C.  H.  B. 

Notes  on  the  Manufacture  of  Spirit.  (Dingl.  polyt.  J.,  244,. 
386 — 391). — In  discussing  the  determination  of  the  refining  value  of 
crude  spirit,  Miirker  mentions  that  fractional  distillation  is  the  only  tnist- 
worthy  means  of  separating  the  impurities.  Trials  made  to  separate 
the  bye-products  by  distilling  over  fat  proved  useless,  whilst  the  use 
of  calcium  chloride  did  not  give  perfectly  pure  ethyl  alcohol.  With 
Savalle's  diaphanometer  the  value  of  crude  spirit  may  be  determined 
approximately.  The  apparatus  is  based  on  the  fact  that  pure  ethyl 
alcohol  is  not  coloured  when  boiled  with  sulphuric  acid,  whilst  the 
impurities  give  a  yellow  or  brown  colour,  the  quantity  varying  with 
the  intensity  of  the  colour,  so  that  by  comparison  with  a  certain  scale 
the  purity  of  a  spirit  may  be  roughly  estimated.  Pampe  finds  that 
the  physical  miscibility  of  the  impurities  with  ethyl  alcohol  is  of  great 
importance.  Aldehyde,  e.g.,  is  miscible  with  ethyl  alcohol  almost  in 
all  proportions,  and  therefore  considerably  reduces  the  value  of  crude 
spirit,  whilst  amyl  alcohol  is  easily  separated.  Potato  spirit,  which 
contains  chiefly  amyl  alcohol,  is  therefore  more  valuable  than  spirit 
made  from  maize  or  molasses.  According  to  Marker,  grain  spirit 
should  be  prepared  exclusively  from  rye,  maize  being  regarded  as  an 
adulterant.  Delbriick  describes  some  improvements  made  in  apparatus- 
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for  distilling  mash  and  for  rectifying,  consisting  essentially  in  a  reduc- 
tion of  time  and  in  working  the  stills  uninterruptedly.  Cast-iron 
stills  are  said  to  answer  very  well ;  it  is  necessary,  however,  to  see 
that  the  steam  in  entering  the  still  does  not  play  directly  on  the  sides 
or  bottom,  as  the  protectmg  layer  of  graphite  would  thus  be  removed. 
Petzold  has  made  some  experiments  on  saccharification  with  malt. 
He  finds  that  with  "malt  extract  previously  heated  to  61°,  30  to  40  per 
cent,  less  sugar  is  formed  than  in  the  usual  manner  of  conversion. 
At  a  temperature  of  50°  the  difference  is  small,  so  that  the  injurious 
action  may  be  said  to  begin  at  this  temperature.  It  is  further  men- 
tioned that  the  result  is  not  altered  when  the  malt  extract  is  added  in 
one  portion  to  the  starch,  or  gradually.  Franks  finds  that  by  steaming 
the  mash  for  a  long  period  the  quantity  of  sugar  is  increased  but  the 
yield  of  spirit  diminished.  D.  B. 

Plastered  Wines.  By  M.  Nencki  (/.  pr.  Chem.  [2],  25, 284—299). 
—  The  Government  of  the  Canton  of  Berne  having  passed  a  law 
forbidding  the  sale  of  wines  containing  more  than  2  grams  of  potas- 
sium sulphate  to  the  litre,  wine  merchants  complained  of  the  severity 
of  the  regulation,  and  the  Government  appointed  a  Commission  to 
investigate  the  subject ;  the  author  was  the  reporter,  and  gives  the 
results  of  their  investigations.  Their  opinions  were  invited  as  to 
whether  the  nse  of  wine  containing  more  than  the  legal  limit  of  the 
sulphate  is  injurious  to  health ;  whether  the  limit  could  safely  be  ex- 
tended, and  to  what  extent ;  and  whether  there  is  any  difference 
between  the  effects  of  plastered  white  and  red  wines. 

The  public  opinion  is  strongly  against  the  custom  :  Spanish,  Italian, 
and  South  of  France  wines  are  those  most  generally  clarified  with 
gypsum ;  it  is  said  to  increase  the  quantity,  improve  the  colour,  and 
raise  the  alcoholic  strength,  thereby  improving  the  keeping  qualities  ; 
it  is  also  said  to  prevent  after-fermentation  ;  but  its  real  advantage  to 
the  wine  maker  is  that  it  clarifies  the  wine  rapidly  and  allows  it  to  be 
quickly  brought  to  ruarket.  It  is  chiefly  employed  with  the  coarser 
qualities  of  red  wine,  and  is  either  added  to  the  grapes  and  trodden 
with  them,  or  in  fewer  cases  added  to  the  expressed  juice  ;  the  quantity 
used  is  generally  1 — 2  kilos,  to  every  100  kilos,  of  fruit ;  but  it  is 
sometimes  as  much  as  10  kilos. 

The  most  exhaustive  inquiry  yet  made  on  the  subject  was  by  a 
Commission  appointed  by  the  French  War  Department,  and  the  con- 
clusions arrived  at  by  them  have  been  confirmed  and  fully  adopted  by 
the  author  and  his  colleagues,  they  are  : — 

The  addition  of  gypsum  to  wine  cannot  be  detected  by  the  flavour, 
but  it  lessens  the  intensity  of  the  colour ;  it  decomposes  the  acid 
potassium  tartrate  naturally  present  in  the  wine,  potassium  sulphate 
remaining  in  solution  and  the  tartaric  acid  uniting  with  the  lime  to  form 
an  insoluble  calcium  tartrate.  Potassium  phosphate,  also  a  natural  con- 
stituent of  wine,  is  decomposed,  forming  potassium  sulphate  and 
insoluble  calcium  phosphate.  It  is  k  debatable  question  whether  the 
potassium  tartrate  naturally  existing  in  wine  is  the  acid  or  neutral 
salt,  and,  considering  that  there  are  also  present  succinic,  malic,  and 
various  volatile  fa.tty  acids,  and  that  the  gypsum  itself  contains  varying 
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proportions  of  carbonate,  it  is  difficult  to  understand  the  reactions  ; 
but,  as  the  natural  acidity  of  wine  is  more  than  sufficient  to  transform 
all  neutral  into  acid  salts,  the  author  is  of  opinion  that  it  is  the 
acid  tartrate  which  is  present.  It  would  also  appear  that  some  free 
sulphuric  acid  is  formed  in  the  plastered  wine,  as,  when  it  is  left  for  a 
certain  time,  ethyl  ether  is  produced, — at  least  such  was  the  result  of 
one  experiment  made  by  the  author. 

Although  much  has  been  said  as  to  the  toxical  effects  of  plastered 
wine,  very  few  trustworthy  examples  have  been  recorded.  The  first 
complaints  were  made  by  the  Fi-ench  army  in  Africa,  where  many 
cases  of  illness  were  said  to  be  caused  by  its  use.  The  only  other 
attested  case  is  that  of  an  epidemic  which  broke  out  in  the  Depart- 
ment of  the  Loire,  but  alum  was  found  to  have  been  added  to  the 
wine  as  well  as  gypsum.  The  symptoms  are  said  to  be  colic  and  slight 
vomiting.  The  acid  potassium  tartrate  acts  towards  many  reagents  in 
the  same  manner  as  free  sulphuric  acid,  and  when  introduced  into  the 
system  may  have  the  effect  of  reducing  the  alkalinity  of  the  blood. 

In  view  of  the  inconclusive  nature  of  the  evidence,  the  Commission 
recommend  the  maintenance  of  the  regulation  forbidding  the  sale  of 
wines  containing  moi'e  than  2  grams  of  potassium  sulphate  in  the 
litre.  J.  F. 

Presence  of  a  Glycol  in  Wine.  By  A.  Henninger  (Coin/pt.  rend., 
95,94 — 90). — By  careful  fractionation  of  50  litres  of  red  Bordeaux 
wine,  with  the  aid  of  Le  Bel-Henninger  tubes,  the  author  has  suc- 
ceeded in  isolating  about  6  grams  of  isobutyl-glycol,  b.  p.  178"5°. 
Making  a  correction  for  the  glycol  carried  away  by  the  aqueous 
vapour,  the  amount  of  glycol  present  in  the  wine  is  about  0*05  per 
cent.,  or  about  one-fifteenth  the  amount  of  the  glycerol  present. 

C.  H.  B. 

Preparation  of  Pressed  Yeast.  (Dingl.  polyt.  J.,  244,  448 — 
456). — Hayduck  has  investigated  the  utilisation  of  the  nitrogenous 
constituents  in  the  manufacture  of  pressed  yeast.  To  determine  the 
quantity  of  nitrogen  contained  in  the  raw  materials,  which  can  be 
assimilated  by  the  yeast,  the  finely  bruised  substances  were  extracted 
with  distilled  water  at  50°,  or  with  dilute  sulphuric  acid  at  the  same 
temperature.  The  total  quantity  of  soluble  proteids  was  determined 
in  the  filtrate,  after  which  the  solution  was  treated  with  a  sufficient 
quantity  of  sugar.  Seed-yeast  was  then  added,  and  the  nitrogen  was 
again  determined  after  the  end  of  the  development.  The  difference 
between  the  nitrogen  obtained  and  the  total  quantity  originally  found 
in  the  solution,  gives  the  nitrogen  assimilated  by  the  yeast.  From 
oats,  about  38  per  cent,  proteids  could  be  extracted  with  water  at  50°  ; 
the  quantity  of  assimilable  proteids,  however,  was  only  about  16  per 
cent.,  so  that  it  was  impossible  to  draw  any  conclusions  from  these 
data  as  to  the  utility  of  the  solution  in  the  nutrition  of  yeast.  Maize 
lost  about  12  per  cent,  of  soluble  proteids,  of  which  7  per  cent,  was 
assimilable.  Hence,  maize  protein  is  less  soluble  in  water  than  the 
proteids  of  oats,  but  a  larger  proportion  of  the  former  is  utilised  in  the 
nutrition  of  yeast.  From  oats  treated  with  water  and  lactic  acid  (0'5 
per  cent,   solution),  60  per  cent,  of  proteids  was  dissolved,   81   per 
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cent,  being  assimilable.  Lactic  acid  has  a  powerful  peptonising  action 
on  oat  protein,  but  with  maize  it  seems  to  be  without  action.  In  the 
case  of  barley-malt,  large  quantities  of  prote'ids  were  dissolved  by  the 
treatment  with  water  and  ^  per  cent,  lactic  acid.  In  another  experi- 
ment, malt  and  potatoes  were  mashed  together  in  the  proportion  of 
1  :  24,  and  the  mixture  diluted  to  12°  saccharometer.  On  analysis, 
the  potato-mash  gave  0*1  per  cent,  dissolved  nitrogen ;  60  per  cent, 
being  assimilable.  It  is  shown  that,  contrary  to  the  opinion  usually 
held,  this  solution  is  well  adapted  to  the  growth  of  yeast. 

Delbriick  describes  the  employment  of  potatoes  in  the  cultivation 
of  pressed  yeast.  According  to  the  process  of  Schuster  and  Burow, 
the  potatoes  are  steamed,  water  being  previously  added.  Schuster 
further  uses  a  small  quantity  of  sulphuric  acid.  The  pressure  is 
maintained  at  a  moderate  degree.  Burow  recommends  to  introduce 
into  the  steamers  first  the  potatoes,  then  the  necessary  quantity  of 
water,  and  finally  the  requisite  quantity  of  bruised  maize.  The  effect 
of  the  addition  of  a  small  amount  of  sulphuric  acid  is  not  only  to  im- 
prove the  colour,  but  to  prevent  the  formation  of  bacteria. 

Birner  recommends  the  use  of  asparagine  as  nutriment  for  the  yeast 
cell ;  for  this  purpose  leguminous  seeds  are  steamed  and  added  to  the 
mash. 

Schuster  proposes  to  prepare  pressed  yeast  and  spirit  from  tin- 
bruised  corn  without  the  application  of  steam  pressure.  The  corn  is 
digested  with  sulphuric  acid  at  40"  (100  kilos,  corn,  660  c.c.  pure  sul- 
phuric acid,  and  200  litres  water).  After  the  expiration  of  48  to  60 
hours,  the  material  is  brought  into  a  mashing  vat  and  ground  to  a  fine 
powder,  which  is  effected  with  great  ease.  The  saccharification  is  more 
rapid  and  complete. 

Hayduck  has  studied  the  influence  of  alcohol  on  the  development  of 
yeast.  Fusel  oil  was  found  to  retard  considerably  the  progress  of  the 
fermentation  of  yeast.  0*5  per  cent,  amyl  alcohol  in  a  10  per  cent, 
solution  of  sugar  impeded  its  progress,  while  2  per  cent,  completely 
prevented  the  fermentation.  Alcohol  arrests  the  fermentation  if  pre- 
sent to  the  extent  of  15  per  cent,  by  volume,  and  smaller  quantities 
retard  the  action.  The  fact  that  the  formation  of  yeast  is  usually  com- 
pleted after  the  expiration  of  about  30  hours  is  explained  either  by 
the  consumption  of  an  ingredient  in  the  mash  indispensable  to  the 
development  of  yeast,  or  by  the  formation  of  a  fermentation  product 
which  prevents  the  further  progress  of  the  yeast.  It  was  also  found 
that  a  solution  of  potato-mash  containing  9'25  per  cent,  (by  volume) 
of  alcohol  showed  signs  of  fermentation  after  filtration  and  addition 
of  yeast,  but  did  not  develop  yeast.  After  the  removal  of  alcohol 
from  another  portion  of  the  filtrate  by  distillation,  adding  water  to  make 
up  the  solution  to  the  original  volume,  and  treatment  with  yeast,  a 
further  growth  occurred  with  consumption  of  nitrogenous  constituents. 
In  conclusion,  it  is  mentioned  that  the  assumption  that  potato-mash 
is  deficient  in  nitrogenous  nutrients  is  disproved  by  these  experi- 
ments. D.  B. 

Xylidine-Ponceau.  By  E.  Blondel  (Dingl.  polyt.  /.,  244,  458). 
— *The  ponceau  introduced  by  Poirrier  in  September,  1879,  is  obtained 
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by  the  action  of  a  dilute  solution  of  a  salt  of  diazoxylene  on  naphthol- 
disulphonic  acid ;  the  solution  is  rendered  alkaline,  and  the  colouring 
matter  precipitated  with  common  salt.  It  is  readily  soluble  in  water 
and  acetic  acid,  but  less  so  in  alcohol  or  glycerol.  It  has  no  affinity 
for  vegetable  fibres,  but  dyes  animal  fibres  without  a  mordant.  The 
colour  resists  the  action  of  light,  but  does  not  stand  soaping. 
Although  fast  in  the  air,  the  ponceau  fades  slowly  on  exposure  to 
direct  sunshine.  Tannin,  vegetable  colouring  matters,  gum,  starch, 
dilute  sulphuric  acid  and  hydrochloric  acid  do  not  act  on  it.  It  is 
precipitated  from  its  solution  by  the  acetates  of  lead  and  aluminium 
in  the  form  of  a  lake ;  barium  salts  precipitate  it  more  readily,  and  the 
addition  of  acetic  or  hydrochloric  acid  does  not  affect  the  lake  pro- 
duced. Like  the  aniline  colours,  the  ponceau  is  frequently  adulterated 
with  dextrin.  By  washing  the  colouring  matter  with  a  sufficient 
quantity  of  alcohol,  which  dissolves  the  ponceau,  the  impurities  such 
as  dextrin,  &c.,  remain  behind.  D.  B. 

Application  of  Alizarin  in  Dyeing  and  Calico  Printing.    By 

G.  Stein  (Vhujl.  pohjt. ./.,  244,  311 — 321). — Alizarin  is  principally  dis- 
tinguished as  yellow  shade  and  blue  shade  alizarin,  whereas  the  former 
contains  a  large  proportion  of  flavo-  or  anthra-purpurin,  the  latter 
consists  mainly  of  alizarin.  It  is  fixed  on  the  fibre  for  red  with  alu- 
minium mordant,  for  purple  with  iron,  and  for  brown  with  chromic 
oxide.  Nitroalizar  in  gives  an  orange  colour  with  aluminium  salts,  whilst 
cachou  colours  are  produced  with  chromium  mordants.  Alizarin  blue 
is  always  fixed  with  the  latter  mordant.  For  dyeing  and  printing  with 
alizarin,  it  is  essential  to  bleach  the  goods  as  white  as  possible. 

Alizarin  for  Red  Prints. — The  well  bleached  cotton  is  passed  through 
a  bath  consisting  of  a  solution  or  decoction  of  Turkey-red  oil  (sulpho- 
ricinoleic  acid)  in  distilled  water  in  the  proportion  of  1  :  10,  15,  25 
or  50,  the  quantity  being  determined  by  a  preliminary  dye-test. 
The  aged  goods  are  dried  on  metal  cylinders,  and  the  steam  colours 
for  red  or  pink  printed  on.  As  fixing  agents,  aluminium  acetate  or 
nitrate  is  used.  The  following  mixture  is  boiled  in  copper  or  tin 
boilers. 

Alizarin  Red  I. — 750  grams  wheat  starch,  4700  water,  570  alizarin 
yellow  shade,  20  per  cent,  paste,  750  alizarin  blue  shade,  20  per  cent, 
paste,  400  calcium  acetate  of  15°  B.,  1000  acetic  acid  of  6"  B.,  and 
580  tragacanth  mucilage  ^.  800  grams  olive  oil  are  then  added,  and 
the  mixture  is  allowed  to  cool.  Before  printing,  it  is  treated  with 
540  grams  aluminium  acetate  of  12°  B.,  360  aluminium  nitrate  of 
15°  B.,  13  stannic  oxalate,  and  made  up  to  10,000  grams  Avith  water. 
The  following  mixture  is  prepared  in  the  cold. 

Alizarin  Red  II. — 6700  grams  starch- tragacanth  thickening,  1200 
alizarin  yellow  shade,  20  per  cent.,  400  calcium  acetate  of  15°  B.,  800 
olive  oil,  and  900  aluminium  sulphocyanate  of  19°  B. 

Alizarin  Pink  A. — 7800  grams  starch-tragacanth  thickening,  430 
alizarin  blue  shade,  20  per  cent.,  444  water,  156  ealcium  acetate  of  15°  B., 
263  olive  oil,  312  aluminium  acetate  of  12°  B.,  166  tin  oxalate,  and  429 
acetic  acid  of  6°  B.  Recently  the  three  last-named  substances  have 
been  replaced  by  312  grams  aluminium  thiocyanate  of  19°  B.,  and 
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595  water.  The  prints  are  dried  and  passed  througli  the  English 
aniline  fixing  apparatus  for  one  minute.  The  pieces  are  then  steamed 
for  an  hour  and  cleared.  For  this  purpose,  various  processes  are  in 
use,  such  as  passing  the  fabric  through  a  hot  chalk  bath,  washing  and 
soaping  or  subjecting  it  to  a  chlorine  steaming  apparatus,  and  then 
soaping.  In  some  works,  the  goods  are  cleared  after  these  operations 
in  a  closed  boiler  under  pressure  in  a  mixture  of  28  grams  tin  salts, 
45  crystallised  sodium  carbonate,  7  litres  thin  soap  solution  made  up 
with  water  to  200  litres.  As  reserve,  zinc  sulphate  or  chromium 
tartrate  is  used. 

Reserve  I. — 1104  grams  zinc  sulphate  are  dissolved  in  828  water 
treated  with  70  soda-lye  of  36°  B.,  diluted  with  130  water  and  7895 
gum  water  Yi. 

Alizarin  for  Bed  Dyeing. — The  main  differences  are  of  a  mechanical 
nature.  In  some  works  hot  flues,  in  others  printing  machines,  are 
used.  In  the  first  case,  the  white  goods  are  prepared  with  Turkey-red 
oil  (1  :  15,  20  or  25)  dried  and  oxidised,  then  washed  and  dried. 
The  pieces  are  now  passed  through  a  hot  flue,  a  mordant  3°  to  5°  B. 
in  strength  being  printed  on.  This  is  formed  by  the  double  decom- 
position of  equal  parts  of  lead  and  aluminium  pyrolignite.  After  dry- 
ing, the  goods  are  hung  up  in  a  moist  warm  atmosphere  (28 — 33°)  or 
passed  through  an  oxidation  chamber  (43°).  After  being  drawn 
through  a  bath  of  cowdung  and  chalk  at  63 — 75°,  and  washed,  they 
are  ready  for  dyeing.  According  to  the  second  method,  the  goods 
prepared  with  Turkey-red  oil  are  blocked  in  the  printing  machine. 
The  mordant  in  this  case  requires  a  thickening  agent,  the  following 
.mixture  being  used : — 320  grams  wheat  starch,  320  flour,  400  burnt 
•starch  water  (750  grams  per  litre),  160  olive  oil,  2730  aluminium 
pyrolignite  of  12  "5°  B.,  and  5960  water,  are  boiled  and  stirred  until 
cold.  Before  blocking,  40  grams  fused  tin  chloride  of  Q&°  B.,  and  70 
magenta  solution  (4  grams  per  litre)  are  added.  After  drying  and 
oxidation,  the  goods  are  passed  through  a  bath  of  soluble  glass,  chalk 
and  cowdung,  washed,  dunged  a  second  time,  again  washed  with 
water,  and  dyed.  For  120  m.  cloth  80  cm.  wide  about  1  kilo,  alizarin 
20  per  cent,  paste  is  used.  After  dyeing,  the  pieces  are  washed,  dried, 
oiled,  steamed  under  pressure  for  one  hour,  and  finally  soaped.  The 
following  are  receipts  for  purple,  violet,  black,  orange,  and  blue 
alizarin :  — 

Alizarin  Purple  B. — 1200  grams  alizarin  20  per  cent,  blue  shade, 
1200  water,  800  acetic  acid  of  6°  B.,  600  calcium  acetate  of  15°  B., 
1000  iron  pyrolignite  of  11°  B.,  and  5600  thickening. 

Violet  7. — '6125  grams  burnt  starch  water  (dark),  372  pyroligneoijs 
acid  of  4°  B.,  387  iron  pyrolignite  of  10°  B.,  1634  burnt  starch  water 
(light)  are  mixed  with  39  grams  slaked  lime,  279  arsenious  acid, 
243  copper  sulphate,  and  921  water. 

Black  8. — 2766  grams  iron  pyrolignite  of  10°  B.,  2766  logwood 
extract  of  10°  B.,  645  water,  1344  acetic  acid  of  6°  B.,  2904  burnt 
starch  are  made  up  to  10,000  grams  with  water  after  boiling. 

Brown  C- — 10,000  grams  steam  alizarin  red  colour,  200  extract  of 
buckthorn  berries,  200  red  potassium  prussiate  ;  and  for  Brown  B, 
1200  grams  alizarin  20  per  cent,  blue  shade,  1200  chromium,  acetate  of 
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18°  B.,  300  crystallised  barium  acetate,  1300  water,  and  6000  thick- 
ening. 

Orange. — 7096  grams  thickening,  1740  nitroalizarin  15  per  cent., 
814  aluminium  nitrate  of  15°  B.,  350  calcium  acetate  of  10°  B. 

Blue. — 5640  grams  thickening,  2820  alizarin  blue  10  per  cent., 
630  chromium  acetate  of  16°  B.,  and  910  magnesium  nitrate  of  15°  B. 

D.  B. 

Presence  of  Nicotine  in  Tobacco  Smoke,  and  Considera- 
tion of  the  Active  Poison  in  the  Combustion-products  of 
Tobacco.  By  R.  Kissling  {Bingl.  polyt.  J.,  244,  234—246).— 
Having  discussed  in  a  previous  paper  the  principal  publications  on 
this  subject  (this  vol.,  906),  the  author  proceeds  to  give  an 
account  of  his  own  investigations  on  the  composition  of  tobacco 
smoke,  mainly  with  a  view  of  proving  the  presence  of  nicotine.  His 
experiments  were  made  with  cigar  smoke,  as  this  is  the  form  in 
which  tobacco  is  most  extensively  consumed,  the  prevailing  conditions 
being  less  complicated  than  the  smoking  of  tobacco  from  pipes  of 
various  shapes.  The  smoke  of  a  cigar  was  drawn  by  means  of  an 
aspirator  through  a  long  condensing  tube  and  a  system  of  five  flasks. 
The  first  and  third  flasks  were  empty,  the  second  contained  alcohol,  the 
fourth  dilute  sulphuric  acid,  and  the  fifth  weak  soda-lye.  The  current 
of  air,  and  with  it  the  intensity  of  smoking,  was  regulated  so  that  a 
cigar  lasted  for  about  half  an  hour.  The  ingredients  condensed  and 
absorbed  in  the  various  flasks  were  then  examined. 

Full  details  are  given  of  the  various  experiments  and  of  the  methods 
of  examination  employed,  the  results  being  arranged  in  a  series  of 
tables. 

In  discussing  these  results,  the  author  mentions  that,  although  the 
presence  of  nicotine  in  tobacco  smoke  can  be  detected  qualitatively 
with  great  ease,  it  is  difficult — in  fact  it  seems  impossible — to  effect  an 
approximate  separation  of  nicotine  from  the  condensation-products  of 
the  smoke.  Without  wishing  to  dispute  the  assumption  that  the 
various  basic  substances  formed  by  the  combustion  of  tobacco  are 
comparatively  numerous,  the  author  is  led  to  conclude  from  the  pro- 
perties exhibited  by  the  basic  mixtures  he  has  isolated,  that  besides 
nicotine  they  contain  in  appreciable  quantity  only  the  lower  members 
of  the  picoline  series.  As  the  difference  in  the  boiling  points 
between  the  picoline  bases  and  nicotine  increases,  the  platinum  in 
their  platinochlorides  approaches  that  of  nicotine  platinochloride,  so 
that  by  determining  simultaneously  both  these  points  it  was  possible 
to  ascertain  with  some  degree  of  certainty  the  existence  of  a  con- 
siderable contamination  of  the  nicotine  with  picoline  bases.  The  fol- 
lowing are  the  boiling  points  and  the  percentage  of  platinum  in  the 
platinochlorides : — 
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Boiling  point.  Percentage  of  platinum. 

Pyridine 115°  3468 

Picoline    135  3305 

Lutidine 155  3158 

Collidine 171  3023 

Parvoline     188  2900 

Coridine 211  27-84 

Rabidine 230  26-82 

Vividine 251  2581 

Nicotine 242  3436 

The  quantities  of  nicotine  given  in  Table  A  were  calculated  in 
the  following  manner : — As  the  boiling  points  of  the  isolated  nitro- 
genous bases  (with  one  exception)  were  always  above  200°,  the  per- 
centage of  their  platinochlorides  formed  the  essential  point  of  deciding 
their  constitution.  When  below  34-15  per  cent.,  the  corresponding 
numbers  were  calculated  as  pure  nicotine  ;  the  same  applied  to  those 
cases  where  the  percentage  of  platinum  was  higher  than  34-5,  as  here 
probably  a  partial  separation  of  metallic  platinum,  caused  by  the 
presence  of  a  small  quantity  of  pyrroline,  had  occurred.  An  extreme 
case  (35'51  per  cent.  Ft)  was  obtained  in  experiment  3,  in  which  un- 
questionable contamination  with  metallic  platinum  had  taken  place  ; 
80  per  cent,  of  the  nitrogenous  bases  obtained  was  calculated  as  nico- 
tine. When  the  percentage  was  below  33-7  the  corresponding  num- 
bers were  disregarded.  In  cases  where  the  values  were  within  34*]  5 
and  33-90  per  cent,  and  33-90  and  33-70  per  cent.,  90  and  80  per  cent, 
of  the  corresponding  nitrogenous  bases  were  relatively  calculated  as 
nicotine.  In  experiment  4  the  basic  mixture  began  to  boil  at  130°, 
whilst  the  percentage  of  platinum  in  the  platinochloride  was  34-13 
per  cent.  It  must  therefore  be  assumed  that  the  mixture  was  con- 
taminated more  largely  with  the  lower-boiling  picoline  bases :  hence 
only  80  per  cent,  of  the  corresponding  nitrogenous  bases  has  been  cal- 
culated as  nicotine.  With  the  numbers  thus  obtained  the  following 
values  were  calculated : — 
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The  conclasions  arrived  at  by  the  author  may  be  snmmarised  as 
follows : — Carbonic  oxide,  sulphuretted  hydrogen,  hydrocyanic  acid, 
the  picoline  bases,  and  nicotine  are  the  active  poisons  contained  in 
tobacco  smoke.  The  quantity  of  the  first  three  constituents,  however, 
is  too  small,  and  their  volatility  too  great  to  be  of  importance  in  deter- 
mining the  influence  of  smoking  on  the  organism.  The  picoline  bases 
also  are  present  in  relatively  small  quantities,  so  that  the  toxic  action 
of  the  smoke  is  essentially  due  to  the  large  proportion  of  nicotine  con- 
tained therein.  Of  the  total  nicotine  contained  in  a  cigar  the  propor- 
tion destroyed  by  the  combustion  process  is  very  small.  D.  B. 

Reducing  Action  of  Glycerol  on  Silver  Salts,  and  its  Appli- 
cation to  Silvering  Glass.  By  G.  Palmieri  (Gazzetta,  12,  206 — 
209). — After  noticing  the  methods  proposed  for  forming  a  silver  mirror 
on  glass,  the  author  gives  the  results  of  his  own  experiments.  If 
glycerol  is  added  to  an  ammoniacal  solution  of  silver  nitrate,  it 
becomes  brown  after  a  time,  and  gradually  deposits  a  black  substance ; 
this  action  is  greatly  accelerated  by  heating  the  solution,  a  portion  of 
the  silver  being  deposited  as  a  steel-grey  mirror.  If  a  few  drops  of 
potash  solution  are  added  to  the  mixture  of  glycerol  and  ammoniacal 
silver,  a  brilliant  mirror  is  soon  formed  on  the  interior  of  the  vessel. 
The  phenomenon  is  even  more  striking  if  the  ammoniacal  silver  solu- 
tion be  first  mixed  with  potash,  and  glycerol  then  added :  directly  the 
glycerol  comes  in  contact  with  the  silver  solution,  reduction  takes  place 
with  formation  of  a  brilliant  metallic  mirror.  If  ether  is  added  to  the 
mixture  of  glycerol,  potash,  and  ammoniacal  silver  nitrate,  as  soon  as  it 
touches  the  aqueous  liquid,  a  metallic  ring  is  formed  at  the  junction  of 
the  two  liquids,  and  in  a  few  seconds  reduction  is  complete  through 
the  whole  bulk  of  liquid.  If  alcohol  is  added  to  the  glycerol-silver 
mixture,  reduction  is  somewhat  accelerated,  and  the  metallic  mirror  is 
always  brilliant. 

The  results  of  these  experiments  show  that  the  reducing  action  of 
glycerol  on  silver  salts  may  be  applied  technically  with  advantage  to 
silvering  mirrors,  both  from  the  facility  with  which  the  process  may 
be  conducted,  and  from  its  economy.  The  author  promises  details  in  a 
future  communication.  C.  E.  G. 

Product  of  the  Distillation  of  Beet-molasses  Waste.    By  C. 

Lauth  (Bied.  Centr.,  1882,  485). — The  residue  of  sp.  gr.  4°  B.  is  evapo- 
rated to  about  37°  B.,  and  then  submitted  to  distillation  in  iron  retorts  ; 
a  mixture  of  coke  and  salt  is  left  in  the  retorts ;  one  day's  working 
gave  the  following  results  : — 400,000  kilos,  waste  gave  10,000  kilos, 
potashes,  1600  kilos,  ammonium  sulphate,  100  kilos,  methyl  alcohol, 
and  1800  kilos,  concentrated  mother-liquor,  containing  salts  of  trime- 
thylamine.  The  4000  kilos,  tar  which  was  obtained  yielded  360  kilos, 
oil,  2000  kilos,  ammoniacal  water,  and  1600  kilos,  asphalt. 

E.  W.  P. 
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Chemical  Work  done  by  the  Galvanic  Cell.  By  D.  Tommasi 
(Comj^t.  rend.,  95,  174 — 177). — A  ziuc  platinum  couple  immersed  in 
chromic  acid  solution  can  effect  exterior  chemical  decomposition  equi- 
valent to  only  65  cal.  ;  but  if  carbon  is  substituted  for  the  platinum, 
the  couple  can  effect  decomposition  equivalent  to  more  than  82  but 
less  than  90  cal.  The  electromotive  force  of  a  zinc  and  spongy 
platinum  couple  in  chromic  acid  is  greater  than  that  of  a  zinc  and 
sheet  platinum  couple,  and  approaches  that  of  the  zinc  carbon 
couple ;  hence  it  would  appear  that  the  physical  condition  of  the 
platinum  exerts  considerable  influence  on  the  electromotive  force  of 
the  couple.  C.  H.  B. 

Variation  in  Friction  produced  by  Electrical  Polarisation. 
By  Krouchkoll  (Compt.  rend.,  95,  177 — 178). — The  author  tinds  that 
polarisation  by  oxygen  increases  the  friction  between  glass  and  plati- 
num, whilst  polarisation  by  hydrogen  diminishes  the  friction.  The 
increase  or  diminution  of  the  friction  increases  with  the  electromotive 
force  which  produces  polarisation.  C.  H.  B. 

Numerical  Relations  between  Thermo-chemical  Data.     By 

D.  Tommasi  (Cunipt.  rend.,  95,  287 — 290). — The  author  enunciates  the 
following  law  : — When  a  metal  displaces  another  metal  in  a  saline  solu- 
tion, the  quantity  of  heat  developed  is  ahvays  the  same  for  each  inetal, 
whatever  the  nature  of  the  acid  radicle  in  the  salt  or  of  the  haloid,  with 
which  the  second,  metal  is  combined.  For  example,  when  zinc  displaces 
copper  in  copper  sulphate,  50"6  cal.  are  developed ;  and  the  same 
quantity  of  heat  is  developed  when  zinc  displaces  copper  in  any  cop- 
jier  salt.  The  author  has  drawn  up  a  table  of  the  thermal  constants 
of  the  substitution  of  potassium  for  other  metals  in  saline  solutions. 
From  the  numbers  given,  it  is  possible  to  calculate  the  heat  of  formation 
of  any  particular  salt  of  the  18  metals  given  in  the  table  with  the  aid 
of  the  formula  A  =  2  +  0,  in  which  A  is  the  heat  of  formation  of  the 
given  salt,  S  the  heat  of  formation  of  the  potassium  salt  having  the 
same  acid  radicle  as  the  salt  A,  and  0  the  thermal  constant  correspond- 
ing to  the  base  of  the  salt  A.  The  numbers  thus  calculated  agree  very 
closely  with  those  obtained  by  experiment.  C.  H.  B. 

Heat  of  Solution  of  some  Mixtures  of  Salts.  By  P.  Chroust- 
CHOFF  (Compt.  rend.,  95,  221 — 223). — The  author  has  determined  the 
heat  of  solution  at  12°  of  a  mixture  of  2  mols.  potassium  chloride 
with  1  mol.  ammonium  sulphate,  and  of  a  mixture  of  2  mols.  ammo- 
nium chloride  with  1  mol.  potassium  sulphate,  with  the  following 
results : — 

VOL.    Z.LII.  -i  p 
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First  system 2KC1  +  (NHO^SOi  -  1276  cal. 

Second  system. .. .      2NH4CI  +  K2SO4      -  15-51    „ 

In  both  cases,  the  number  obtained  is  slightly  higher  than  the  sum  of 
the  heats  of  solution  of  each  salt  taken  separatel3^  The  solutions 
were  evaporated  to  dryness  (1)  at  100°,  (2)  over  sulphuric  acid  in  a 
vacnara  at  the  ordinary  temperature,  and  the  heats  of  solution  of  the 
residues  were  determined. 

1.  2. 

First  system 1370  13-65 

Second  system 13-94  13-92 

It  is  evident,  therefore,  that  no  initial  systems  exist  in  solutions 
of  mixtures  containing  ammonium  salts.  The  complex  equilibrium 
observed  in  certain  cases  depends  entirely,  as  Berthelot  has  shown,  on 
the  degvee  of  dissociation  of  the  ammonium  salts  under  the  conditions 
of  the  experiment.  The  results  obtained  by  the  author  with  ammo- 
nium sulphate  do  not  agree  with  those  obtained  with  the  niti*ate  by 
Riidorff,  who  found  that  evaporation  at  100°  gave  a  system  of  four 
salts,  whilst  evaporation  in  the  cold  always  gave  the  same  system  of 
two  salts,  whatever  the  initial  system. 

The  author  has  also  determined  the  heats  of  solution  of  fused  mix- 
tures of  two  salts,  and  concludes  that  when  two  salts  are  fused 
together  there  is  no  division  of  the  acids,  but  a  system  of  two  salts  is 
formed  in  accordance  with  Berthelot's  law.  C.  H.  B. 

Heat  of  Formation  of  Palladious  Compounds.  By  Joannis 
(Com,pt.  raid.,  95,  295 — 297). — The  author  has  obtained  the  following 
results  : — 

Pd  +  Br2  liquid  =  PdEr^  solid    +  24-88 

„    gas      =       „         „       +  32-88 

PdBr2  solid  +  2KBr  dissolved  =  PdBr2.2KBr  solid  . .  +  15-32 

„  „  „  dissolved  +     2-84 

Pd  +  0  =  PdO  precipitated    +  20-0 

Pd  +  Cj2  gas  =  PdCy2  precipitated    +  23-6 

Pd  +  I2  solid  =  Pdl2  precipitated    +  13-4 

„   +  „  gas  „  „  +  24-0 

Pd  +  CL,  =  PdCl2  solid +  40-48 

PdCla  solid  +  2KC1  dissolved  =  PdCl2,2KCl  solid    . .  +     9-32 

„         „  ,,  „  „  dissolved  +    4-72 

From  these  numbers  it  follows  that — 

Cals. 

PdO  prccip.  +  2HC1    dilute  =  PdCLprecip.  +  H.O,  develops  +  10-8 

„       +  2HBr       „       =  PdBr2      „         „  „  +  14-8 

„       +  2HI  „      =  Pdl2         „         „  „  +  35-8 

„         „       +  2HCy      „      =  PdCy2     „         „  „  +  448 

Hydrocyanic  acid  displaces  all  the  other  hydracids  and  decomposes 
the  chloride,  bromide,  and  even  the  iodide. 

Potassium  palladiuchloride  crystallises  in  slender  needles  belonging  to 
the  quadi-atic  system.     The   crystals  are  a  combination  of  the  prism 
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with  the  octohedron,  the  angles  of  the  prism  being  mm  90'02°,  vibi 
i20"25°,  and  &i  &i  137*54°.  Potassium  palladiobromide  forms  large 
crystals  belonging  to  the  rhombic  system.  Sometimes  they  show 
macles  resembling  those  of  staurolite.  The  crystals  are  combinations 
of  the  prism  p  and  the  faces  of  the  octohedron  &i  b'l,  the  angles  being 
pbi  12107°,  pb\  125-23°,  b\  6,  117-44°.  C.  H.  B. 

Specific  Volumes  of  Liquids.  By  A.  Zander  (Ber.,  15,  1430 — 
1431). — The  results  described  in  the  author's  dissertation  (Konigs- 
berg)  agree  with  those  independently  and  contemporaneously  obtained 
by  R.  Schiff  {Ber.,  15,  1270).  W.  C.  W. 

Molecular  Volumes  of  the  Alums.  By  0.  Pettersson  (Ber.,  15, 
1739— 1741).— The  author  criticises  Spring's  law  (Ber.,  15,  1254), 
"  that  under  similar  physical  conditions  equal  volumes  of  isomorphous 
bodies  contain  the  same  number  of  molecules,"  and  points .  out  that 
rubidium  alum  has  the  sp.  gr.  1-890  at  20°,  and  the  molecular  volume 
561-1,  whereas  potassium  alum  has  the  sp.  gr.  1-7538  and  the  mole- 
cular volume  541-2.  W.  C.  W. 

Elasticity  of  Rarefied  Gases.  By  E.  H.  Amagat  {Compt.  rend., 
95,  281 — 284). — The  author  has  repeated  his  experiments  (Ann. 
Chem.  Phys.  8),  with  improved  apparatus  and  under  very  low  pres- 
sures, and  concludes  that  gases  obey  Boyle's  law  even  under  pressures 
of  less  than  a  millimetre.  The  errors  of  observation  are,  however, 
so  large  compared  with  the  differences  to  be  observed,  that  no  very 
definite  conclusions  can  be  drawn.  C.  H.  B. 

Influence  of  the  Quantity  of  Gas  Dissolved  in  a  Liquid  on 
the  Surface-Tension  of  the  Latter.  By  S.  Wroblewski  {Compt. 
reiid.,  95,  284 — 287). — The  author  arrives  at  the  following  conclu- 
sions : — Under  pressures  of  from  1  to  30  atmospheres  there  is  an 
intimate  relation  between  the  law  of  solubility  of  carbonic  anhvdride 
in  water,  and  the  surface-tension  of  the  latter.  The  product  of  the 
surface-tension  »  into  the  pressure  P,  to  which  the  carbonic  anhydride 
is  subjected,  is  proportional  to  the  coefficient  of  saturation  S,  which 
corresponds  with  tliat  pressure ;  in  other  words  aP  =  AS,  where  A  is 
a  coefficient  which  increases  with  the  temperature.     According  to  the 

S 
first  law  of  solubility,  the  temperature  being  constant,  -  diminishes 

as  the  pressure  increases  (Compt.  rend.,  94,  1355).     Experiment  shows 

S 
that  the  diminution  of  a  is  proportional  to  the  diminution  of     .      The 

pressure  being  constant  and  equal  to  n  atmospheres,  where  n  is 
greater  than  1,  it  follows  from  the  laws  of  solubility  that  the 
quotient — 

'S' 


diminishes  with  decrease  of  temperature.     Experiment  shows  that  the 

4p  2 
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ratio  of  the  surface-tensions  corresponding  with  the  pressures  "^^ 

also  decreases  under  the  same  conditions. 

These  conclusions  do  not  agree  with  Kundt's  theory  that  the  surface- 
tension  is  directly  afPected  by  the  pressure.  As  a  matter  of  fact  the 
variation  in  the  surface-tension  is  independent  of  the  pressure,  and 
depends  only  on  the  amount  of  gas  dissolved  in  the  superficial  layer  of 
the  liquid.  The  solubility  of  carbonic  anhydride  in  water  increases 
less  rapidly  than  the  pressure,  and  tends  towards  a  limit  which  is 
apparently  reached  when  the  carbonic  anhydride  liquefies,  since  the 
liquid  does  not  mix  with  water.  The  diminution  of  the  surface- 
tension  also  decreases  as  the  pressure  rises,  and  tends  towards  a  limit 
which,  at  0°,  is  reached  when  the  pressure  is  sufficient  to  liquefy  the 
carbonic  anhydride.  At  this  point  the  surface-tension  of  the  water  is 
reduced  by  one-half. 

Carbon  bisulphide  behaves  in  a  similar  manner.  The  decrease  in 
the  surface-tension  takes  place  much  more  quickly  at  0°  than  at  a 
higher  temperature,  but  becomes  less  rapid,  and  finally  stops  when 
the  gas  liquefies.  If,  however,  the  liquid  used  will  mix  with  liquefied 
carbonic  anhydride,  the  phenomena  observed  are  different.  They 
will  be  described  in  a  subsequent  paper.  C.  H.  B. 

Congelation  of  Solutions  of  Neutral  Compounds  in  Benzene. 
By  F.  M.  Raoult  (Compt.  rend.,  95,  187— 189).— The  author  has 
determined  the  reduction  of  the  freezing  point  of  benzene  caused  by 
dissolving  in  the  latter  a  number  of  organic  substances.  He  finds 
that  ketones,  aldehydes,  ethers,  hydrocarbons,  and  their  derivatives, 
dissolved  in  the  same  weight  of  benzene  in  quantities  proportional  to 
their  molecular  weights,  lower  the  freezing  point  of  the  benzene  by 
the  same  amount.  The  product  of  the  molecular  weight  of  the  sub- 
stance into  the  reduction  of  the  temperature  produced  by  1  gram  is 
approximately  50.  Combining  these  results  with  those  previously 
obtained  with  water,  the  author  concludes  that  in  a  large  number  of 
cases  the  reduction  of  the  freezing  point  of  a  solvent  by  a  substance  dis- 
solved in  it  depends  only  on  the  relation  hetvjeen  the  number  of  tnolecules 
of  the  solvent  and  the  substance  dissolved,  and  is  independent  of  the  nature, 
the  nutnber,  and  the  arrangement  of  the  atoms  of  which  the  dissolved 
molecules  are  composed.  C.  H.  B. 

Propagation  of  Explosions  in  Gases.  By  Berthelot  and 
ViEiLLE  {Compt.  rend.,  95,  151 — 157). — The  authors  have  previously 
shown  (this  vol.,  685)  that  an  explosion  is  propagated  in  gaseous 
mixtures  in  the  form  of  a  wave,  and  that  the  rapidity  of  propagation 
is,  within  certain  limits,  independent  of  the  pressure  and  of  the 
diameter  of  the  tube.  Further  experiments  with  mixtures  of  oxygen 
or  nitrous  oxide  with  hydrogen,  hydrocarbons,  and  cyanogen,  have 
shown  that  the  velocities  calculated  by  means  of  Clausius's  formula 
agree  approximately  with  those  actually  observed,  but  are  somewhat 
too  high,  the  differences  between  the  observed  and  calculated  values 
varying  from  5  to  12  per  cent.  This  holds  good  whatever  the  relative 
proportions  of  the  mixed  gases  and  the  degree  of  condensation.     With 
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mixtures  of  oxycfen  or  nitrons  oxide  with  carbonic  oxide,  however,  the 
(iitterence  between  the  observed  and  calculated  velocity  is  as  much  as 
40  per  cent.  The  velocity  of  propagation  in  isomeric  mixtures,  i.e., 
mixtures  which  yield  the  same  final  system  after  explosion,  is  approxi- 
mately the  same.  If  the  explosive  mixture  is  mixed  with  some  inert 
gas,  the  observed  velocity  of  propagation  is  considerably  lower  than 
the  calculated  value.  When  the  composition  of  the  gaseous  mixture 
approaches  the  limit  at  which  the  explosion  is  not  propagated,  the 
velocity  of  propagation  is  considerably  diminished.  C.  H.  B. 

Detonation  and  the  Production  of  an  Explosive  Wave.  By 
Beuthklut  and  Vieille  (Compt.  rend.,  95,  l'J9 — 205). — The  propaga- 
tion of  an  explosive  wave  is  a  phenomenon  altogether  distinct  from 
ordinary  combustion,  and  takes  place  only  when  the  ignited  stratum 
of  gas  exerts  the  greatest  possible  pressure  on  the  adjacent  stratum, 
that  is,  when  the  inflamed  molecules  possess  the  maximum  force  of 
translation,  or  in  other  words,  when  the  molecules  retain  almost  the 
whole  of  the  heat  developed  by  the  chemical  reaction.  It  must  be 
borne  in  mind,  however,  that  it  is  the  wave,  and  not  the  mass  of  gas, 
which  is  transmitted.  DLssociation  apparently  plays  little  part  in  the 
phenomenon,  probably  on  account  of  its  short  duration.  The  velocity 
with  which  the  wave  is  tran.smitted  is  the  same  whether  the  tube  is 
open  at  both  ends,  closed  at  one  end,  or  closed  at  both  ends.  The 
velocity  and  pressure  are  intimately  connected,  any  increase  of  pres- 
sure being  attended  by  iucre3,sed  velocity  and  vice  versa.  In  order 
that  an  explosive  wave  may  be  produced,  the  mass  of  gas  ignited 
must  not  be  too  small,  and  the  cooling  by  radiation  and  conduction 
must  not  reduce  the  temperature  below  a  particular  point.  The 
velocity  of  the  chemical  reaction  must  be  such  that  the  heat  developed 
is  sufficient  to  maintain  the  gaseous  mixture  at  the  required  tempera- 
ture. The  propagation  of  a  wave  ceases  when  the  theoretical  tem- 
j)erature  of  the  mixture  falls  below  2000  or  1700,  according  to  the 
nature  of  the  mixture,  or  when  the  volume  of  the  products  of  com- 
bustion is  less  than  one-fourth,  or  in  some  cases  even  one-third  of  the 
total  volume  of  the  final  mixture.  The  limits  below  which  an  explo- 
sive wave  is  not  formed  are  entirely  different  fi*om  the  limits  of 
combustion.  They  are  much  higher  and  vary  according  to  the 
manner  of  ignition,  and  the  nature  of  the  initial  impulse.  As  the 
limit  is  approached,  the  velocity  of  transmission  falls  considerably 
below  its  theoretical  value.  The  establishment  of  a  definite  phase  is 
I'ffected  only  when  the  igniting  sparks  are  somewhat  powerful ;  with 
feeble  sparks,  the  period  of  variable  condition  is  much  prolonged.  The 
fulminates  employed  to  register  the  progress  of  transmission  appear 
to  assist  the  gaseous  column  to  assume  a  definite  phase  of 
detonation,  as  a  result  of  the  pressure  which  they  develop. 

C.  H.  B. 

Influence  of  Mass  on  Chemical  Action.  By  J.  Morris 
{Annalen,  213,  258 — 284). — In  these  experiments,  solutions  of  potas- 
sium chromate  and  carbonate,  or  potassium  sulphate  and  carbonate 
were  mixed,  and  a  solution  of  barium  chloride  run  in.  In  each  series 
of  experiments,  the  amount  of  carbonate  was  variable,  that  of  the  other 
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salts  being  constant.  From  tlie  results  obtained  in  this  way,  the  author 
draws  the  following  conclusions  : — 

The  course  of  the  reaction  is  determined  by  the  relative  masses  of 
the  potassium  salts,  each  yielding  so  much  of  its  acid  to  the  precipitate 
that  the  ratio  to  each  other  of  the  unaltered  salts  remaining  in  the 
filti-ate  is  nearly  constant. 

The  variation  in  the  composition  of  the  precipitate  does  not  proceed 
by  steps,  but  is  continuous. 

That  in  the  simultaneous  action  of  chromic  and  carbonic  acids,  the 
carbonic  acid  has  a  much  greater  energy  at  100°  than  at  ordinary 
temperatures ;  whilst  this  is  much  less  apparent  in  the  sulphuric 
carbonic  series. 

The  quantity  of  liquid  employed  for  solution  has,  within  pretty  wide 
limits,  no  great  influence  on  the  end-products.  A.  J.  G. 
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A  new  Catalytic  Reaction.  By  G.  "Watson  (Chem.  News,  46, 
0). — Hydrogen  dioxide  added  to  an  ammoniacal  nickel  sulphate  solution 
is  decomposed,  but  nickel  peroxide  is  not  formed,  for  if  it  were  then  it 
would,  by  acting  on  the  ammonia,  set  free  nitrogen ;  the  same  reaction 
occurs  with  nickel  hydroxide  suspended  in  water,  but  no  effect  is 
produced  by  adding  the  peroxide  to  an  acidified  solution  of  nickel 
sulphate.  E.  W.  P. 

Reactions  of  Sulphnryl  Chloride.  By  P.  Kochlin  and  K. 
HEUiMANN  (Ber.,  15,  1736 — 1738). — Sulphuryl  chloride  acts  more 
energetically  on  red  than  on  yellow  phosphorus,  forming  sulphurous 
anhydride  and  phosphorous  chloride.  Heated  with  metallic  arsenic,  it 
yields  a  mixture  of  arsenious  oxide  and  chloride.  Antimony  is  con- 
verted into  the  trichloride  by  sulphuryl  chloride,  but  metallic  tin  and 
sodium  are  not  strongly  attacked  by  it.  Charcoal  and  sulphur  do  not 
act  on  sulphuryl  chloride.  By  the  action  of  sulphuryl  chloride  on 
sodium  benzoate,  a  mixture  of  benzoic  chloride  and  anhydride  is 
produced.  W.  C.   W. 

Non-existence  of  Pentathionic  Acid.  By  W.  Spring  (Annalen, 
213,  329 — 363). — By  the  action  of  S2C12  on  potassium  sulphite,  tetra- 
thionate  and  trithionate  are  obtained  ;  and  by  its  action  on  potassium 
thiosulphate,  tetrathionate  '  is  formed,  some  sulphur  separating.  The 
formation  of  trithionate  in  the  first  case  is  due  to  a  reaction  between 
potassium  sulphite  and  tetrathionate,  yielding  trithionate  and  thio- 
sulphate. 

The  author  made  numerous  experiments  which  fully  confirm  his 
previous  statement  that  Wackenroder's  solution,  when  prepared  with 
excess  of  sulphurous  anhydride,  has  the  power  of  decolorising  indigo ; 
hydrogen  disulphide  acting  on  a  solution  of  sulphurous  acid,  yields 
tetrathionic  acid,  sulphur,  and    a   liquid  which   decolorises   indigo ; 
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liquids  wliicli  decolorise  indigo  are  also  obtained  by  tho  action  of  sul- 
phurous acid  on  sodium  thiosulphate  and  of  dilute  sulphuric  acid  on 
potassium  thiosulphate.  Potassium  hyposulphite,  KoSOj,  is  rapidly 
destroyed  by  hydrogen  sulphide;  as  Takamatsu  and  Smith  added 
hydrogen  sulphide  until  the  smell  of  sulphurous  anhydride  was  no 
longer  perceptible,  this  reaction  probably  accounts  for  their  failure  to 
obtain  the  indigo  decoloration.  Hyposulphites  do  not  combine  directly 
with  sulphur. 

The  main  portion  of  the  paper  is  devoted  to  a  criticism  of  tho  results 
of  Stiugl  and  Morawski  (Abstr.,  1879,  1012),  Kcssler  (Abstr.,  1880, 
298),  and  of  Takamatsu  and  Smith  (Trans.,  1880,  592).  The  author 
contends  that  tho  substance  called  pentathionic  acid  is  a  solution  of 
sulphur  in  tetrathionic  acid,  basing  his  arguments  on  the  following 
grounds: — That  tetrathionic  acid  readily  dissolves  sulphur;  that  sul- 
phur is  precipitated  by  the  action  of  hydroxides  and  carbonates;  that 
the  excess  of  sulphur  can  bo  removed  by  agitation  with  metals  or 
lead  peroxide ;  and  finally,  that  all  the  analyses  as  yet  published  (50 
in  number)  for  pentathionic  acid,  free,  or  as  stdts,  show  an  indefinite 
composition,  the  i-atio  of  hydrogen  to  sulphur  varying  from  2  :  3'605 
to  2  :  5'23,  the  mean  of  the  whole  being  2  :  450t),  and  only  two 
analyses  out  of  the  50  giving  the  ratio  2  :  5.^ 

The  author  has  repeated  the  experiments  of  Lewes  (Trans.,  1881,  68), 
but  has  only  obtiined  salts  containing  an  amount  of  sulphur  inter- 
mediate between  that  i-equired  for  tetrathiouate  and  pentathionate ; 
the  salts  had  an  acid  reaction,  and  were  either  acid  salts  or  contained 
free  acid.  A.  J.  G. 

Preparation  of  Selenium.    Sec  Zorgite,  p.  12C9. 

Phosphorescence  and  Oxidation  of  Phosphorus.  By  I.  Cornb 
(/.  Pharm.  Chim.  [5],  6,  17 — 19). — Phosphorus  placed  under  water 
was  exposed  in  the  dark  for  two  mouths  to  an  atmosphere  of  oxygen 
at  a  reduced  pressure,  and  constant  temperature.  Although,  before  the 
exposure,  a  stick  of  phosphorus  readily  glowed  in  the  oxygen,  yet  at 
the  end  of  the  time  stated  no  glowing  took  place  when  a  stick  of 
phosphorus  was  plunged  into  the  gas. 

From  this,  the  author  concludes  that  the  glowing  of  pbosphorus  is 
due  first  to  the  volatilisation  of  the  phosphorus  and  the  subsequent 
oxidation  of  the  particles  of  the  vapour.  He  reasons  that  during  the 
above  experiment  the  phosphorus  had  volatilised,  and  the  vapour 
passed  into  the  gas,  which  had  become  saturated,  so  that  when  a 
stick  of  phosphorus  was  introduced  no  further  volatilisation  could 
take  place,  no  oxidation,  and  consequently  no  phosphorescence.  The 
above  is  equally  true  for  a  mixture  of  oxygen  and  nitrogen  in  any  pro- 
portions. The  activity  of  the  oxygen  is  brought  about  by  the  volatilisa- 
tion of  the  phosphorus.  Daring  the  volatilisation,  the  amount  of  which 
varies  with  the  temperature  and  total  pressure  of  the  gas,  electricity 
is  generated  by  the  volatilisation  of  the  phosphorus,  whereby  some  of 
the  oxygen  is  converted  into  ozone,  and  this  oxidises  the  vapour  with 
emission  of  light  and  heat. 

By  increasing  the  pressure,  the  volatilisation  is  impeded,  and  at  a 
certain  limit  is  too  slow  to  ozonise  the  oxygen,  and  hence  the  non- 
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phosphorescence  in  oxyo^en  gas  at  high  pressures.  If,  however,  the 
temperature  is  increased,  the  rate  of  volatilisation  is  increased,  until 
at  last  the  phosphorus  takes  fire. 

All  gases  v?hich  hinder  or  prevent  the  formation  of  ozone,  lessen  or 
destroy  phosphorescence,  whilst  the  vapours  of  volatile  liquids,  as 
ether  and  oil  of  turpentine,  condense  on  the  surface  of  the  phosphorus, 
enclosing  it  in  a  layer  of  the  liquid,  where  it  is  under  the  same  con- 
dition as  when  immersed  in  a  liquid,  it  can  oxidise  but  not  glow. 

L.  T.  O'S. 

Molecular  Weights  of  Phosphorus  Iodides.  By  L.  Troost 
(Conift.  rend.,  95,  293 — 295). — Fhosphnrus  Di-iodide. — The  vapour- 
density  was  determined  in  an  atmosphere  of  nitrogen  under  low  pres- 
sures, at  about  270°.  Under  these  conditions,  the  volatilisation  of  the 
iodide  is  somewhat  rapid,  whilst  its  decomposition  is  very  slow.  The 
colour  of  its  vapour  resembles  that  of  nitrogen  tetroxide  at  20°.  The 
numbers  obtained  were  18*0  and  .202;  the  number  calculated  for 
P2I1  is  197. 

Phosphorus  Tri-iodide. — The  vapour-density  was  determined  under 
the  same  conditions  as  the  di-iodide.  The  numbers  obtained  were  1432 
and  14-Gl ;  the  density  calculated  for  PI3  is  14-29.  C.  H.  B. 

Hypophosphoric  Acid.  By  I.  Corne  (/.  Pharm.  Chim.  [5],  6, 
123 — 124). — Hypophosphoric  acid,  P204,2H20,is  prepared  as  follows: — 
A  glass  flask  of  about  3  litres  capacity,  is  closed  with  a  cork  in  which  is 
inserted  a  tube  bent  at  right  angles,  and  is  about  half  filled  with  a  solution 
of  copper  nitrate.  To  this  is  added  30 — 40  grams  of  phosphorus,  and 
the  flask  is  placed  up  to  the  neck  in  a  water-bath,  the  temperature  of 
which  is  gradually  raised  to  100°.  A  mixture  of  copper  and  copper 
phosphide  is  soon  precipitated,  which,  when  the  temperature  has 
reached  75°,  rises  to  the  surface  of  the  liquid,  and  absorbs  oxygen  from 
the  air,  and  a  rapid  and  regular  decomposition  of  the  copper  nitrate 
sets  in.  12  grams  of  phosphorus  are  added  from  time  to  time  (with- 
out removing  the  flask  froni  ihe  water-bath)  until  the  colour  of  the 
solution  has  disappeared.  Th^  hypophosphoric  acid  is  freed  from  the 
phosphoric  acid  and  ammonia  which  is  formed  by  saturating  one-half 
the  acid  present  with  sodium  carbonate.  After  a  time  sodium  hypo- 
phosphate  separates,  and  is  purified  by  recrystallisation.  By  convert- 
ing this  into  the  lead  salt  and  decomposing  it  with  sulphuretted 
hydrogen,  the  free  acid  may  be  obtained.  L.  T.  O'S. 

Volatilisation  of  Metals  in  a  Vacuum.  By  E.  DEMARgAY 
(Gompt.  rend.,  95,  183 — 185). — In  a  Spreugel  vacuum,  cadmium 
volatilises  slowly  at  a  temperature  of  160°,  zinc  at  184",  bismuth  and 
antimony  at  292°,  tin  and  lead  at  360°.  The  quantity  of  metal 
volatilised  in  24  hours  is  sufficient  to  be  weighed.  At  higher  tem- 
peratures the  rate  of  volatilisation  increases ;  at  184°,  for  example, 
01  gram  of  cadmium  was  volatilised  in  20  hours.  C.  H.  B. 

Solubility  of  Mixtures  of  Salts  of  the  Alkalis  and  Alkaline 
Earths.  By  H.  Precht  and  B.  Wittgen  (Ber.,  13,  1666—1672).— 
The  following  results  were  obtained,  by  treating  a  mixture  of  210 
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grams  K.SOi  and  322  grams  NaCl  with  an  insufficient  quantity  of 
water  for  complete  solution  : — 


100  parts  of  the  saturated 
solution  contain 


100  parts  of  water  dissolve 


f 

■ 

^ 

r 

^ 

f. 

NaCl. 

K2S0^. 

KCi. 

NaCl. 

K^0„ 

KCI. 

10° . . . 

.      231 

5-G 

2-2 

33-43 

8-10 

3-18 

20  ... 

.     2.3-3 

61 

2-1 

34-01 

8-90 

3-06 

30  ... 

.     23-5 

6-5 

20 

34-56 

9-56 

2-95 

50  ... 

.     23-9 

7-4 

1-9 

35  77 
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2-84 

80  ... 

.      23-5 

8-0 

3-3 

3604 

12-26 

5-06 

100  ... 

>  _  7_    7    'T.W. 

.     22-7 
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/ T> 
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Solubility  and  Degree  of  Decomposition  of  Magnesium  Potassinm 

Sulpluite, 


100  parts 

of  saturated 

Ratio  between 

the 

100  parts 

of  water 

solution  contain 

molecules  of  K.^SO^ 
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and  MgSOj  iu 
solution. 
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MgS04. 

'  K.,SO,. 
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. .      12-4 

11-8 

1  :  1-38 
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60  . 

. .      14-7 

14-8 

1  :  1-46 

20-86 
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70  . 

..      16-6 
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1  -  1-52 

2307 
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Suluhilify  of  a  Mixture  of  Potassium  Magnesium  Sulphate,  and  Sodium 

Chloride, 

100  parts  of  the  saturated  solution  contain 

NaCl.  K2SO4.  MgSO^.  MgClo. 

10° 20-86  7-26  6-07            — ' 

25    20-67  8-50  606             — 

35    19-40  9-60  7-01  018 

56    18-65  12-89  864  0  46 

65    19-64  12-32  6-90  0-71 

80    16-60  14-30  4-70  4  20 

100    14  42  13-49  5-62  5-35 

W.  C.  W. 

Removal  of  Iron  from  Zinc  Sulphate.  By  H.  Prunier  {J. 
Pharm.  Chim.  [5],  5,  QOS — 609). — Iron  which  is  present  in  zinc  sul- 
phate as  monoxide  may  be  completely  separated  by  adding  to  100  grams 
of  the  salt  dissolved  in  200  c.c.  of  water,  just  sufficient  potassium 
permanganate  to  oxidise  the  iron  (the  quantity  required  is  previously 
determined  by  titration),  and  a  sufficient  quantity  of  a  decinormal 
ammonia  solution  to  form  a  slight  precipitate  of  zinc  hydroxide  (about 
6  c.c.  being  sufficient).  On  boiling,  the  iron  and  manganese  are  com- 
pletely precipitated;  but  should  the  supernatant  liquid  after  the  first 
boiling  be  coloured,  a  further  quantity  of  ammonia  is  added,  and  the 
solution  reboiled.     When  colourless,  it  is  filtered,  the  filtrate  concen- 
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trated,  and  allowed  to  crystallise.  The  usual  method  of  oxidising  the 
iron  with  nitric  acid,  and  boiling  with  excess  of  zinc  oxide,  is  objected 
to  on  the  ground  that  the  iron  is  not  completely  separated,  and  a 
basic  sulphate  of  zinc  is  formed,  which,  together  with  zinc  nitrate,  is 
afterwards  found  in  the  sulphate.  Chloriae  is  objected  to,  owing  to 
the  difficulty  of  its  manipulation.  L.  T.  O'S. 

Action  of  Aluminium  on  Cupric  Chloride.  By  D.  Tommasi 
(Chem.  News,  46,  62). — Aluminium  acts  brinkly  on  cupric  chloride  at 
the  ordinary  temperature,  forming  metallic  copper,  hydrogen,  and 
aluminium  oxychloride,  whose  composition  varies  with  the  tempe- 
rature. If  aluminium  is  allowed  to  act  on  this  oxychloride,  a  com- 
pound having  the  formula  Al2Cl6(Al203,3HjO)6,12H20  is  produced.  A 
solution  of  this  compound  is  decomposed  by  a  drop  of  sulphuric  acid, 
a  hydrate  of  aluminium  being  precipitated,  which  is  but  sparingly 
soluble  in  acid,  and  may  be  an  isomeric  modification  of  the  trihydrate. 

E.  W.  P. 

Action  of  Ammonia  on  Cupric  Oxide.  By  E.  J.  Maumen^ 
(Compt,  rend.,  95,  223 — 227). — Aqueous  ammonia,  free  from  ammo- 
nium salts,  does  not  dissolve  either  cupric  hydroxide  or  cupric  oxide. 
The  compound  2NH3,CuO,  cuprammoniura  oxide,  does  not  exist. 
In  presence  of  ammonium  sulphate,  however,  ammonia  dissolves 
cupric  hydroxide,  and  the  deep-blue  solution  contains  a  basic  salt, 
S03,CuO,4NH3.  Copper  carbonate  dissolves  in  ammonia  in  presence 
of  ammonium  carbonate,  forming  the  compound  3C02,CuO,4NB3,  and 
copper  phosphate  dissolves  in  ammonia  in  presence  of  ammonium 
phosphate,  forming  the  compound  P205,2CuO,8NH3.  All  these  com- 
pounds contain  more  than  one  equivalent  of  ammonia  for  each  equi- 
valent of  copper.  C.  H.  B. 

A  Basic  Copper  Sulphate.  By  A.  Stefnmann  (Ber.,  15, 1411 — 
1412). — On  heating  a  saturated  solution  of  copper  sulphate  at  240 — 
250°,  a  green  crystalline  salt  is  deposited,  which  is  insoluble  in  water. 
This  basic  sulphate  has  the  composition  6CuO,2S03  -j-  3H2O. 

W.  C.  W. 

Tin  Nitrates.  By  R.  Weber  (J.  pr.  Chem.  [2],  26,  121—131).— 
During  the  process  of  mixing  and  pressing  the  damp  constituents  of 
gunpowder  in  the  powder  mills,  it  frequently  happens  that  the  mate- 
rials take  fire.  It  was  observed  at  the  German  Government  Powder 
Works  at  Spandau,  that  the  solder  (tin  and  lead)  on  the  rollers  had 
been  attacked,  or  had  entirely  disappeared  wherever  it  had  come  in 
coTitact  with  the  damp  materials,  and,  moreover,  in  the  grooves  thus 
formed  a  substance  was  found,  which  ignited  when  scraped  out  with  a 
chisel.  The  author  attributed  this  phenomenon  to  the  presence  of 
some  nitro-compounds,  and  as  lead  nitrates  are  more  stable  than 
the  corresponding  tin  salts,  he  concluded  that  it  must  be  a 
nitrate  of  tin.  The  present  knowledge  of  these  compounds  being 
very  scanty,  preliminary  experiments  were  made.  Moist  potassium 
nitrate  was  found  to  have  no  action  on  tin  ;  but  nitric  acid,  strong  or 
dilute,  dissolves  the   metal   without   evolution  of   gas,  provided  the 
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temperature  is  kept  low.  Stannous  nitrate  is  prepared  by  dissolving 
pure  freshly-prepared  stannous  oxide  in  pure  nitric  acid,  sp.  gr. 
1'20;  the  oxide  is  added  as  long  as  the  liquid  remains  clear.  When 
this  solution  is  cooled  to  —20°,  the  salt  is  deposited  in  thin  trans- 
parent colourless  leaflets,  which  melt  very  quickly  after  their  removal 
from  the  cold  liquid.  The  tin  was  determined  in  them  by  carefully 
adding  strong  nitric  acid,  and  weighing  as  stannic  oxide.  The 
nitric  acid  was  calculated  from  the  quantity  used,  and  the  formula 
SnN2O«,20H2O  was  obtained.  Besides  this,  another  salt  is  formed, 
which  is  sparingly  soluble,  easily  crystal lisable,  and  can  be  obtained 
dry.  It  is  a  basic  salt,  probably  SnjNaOT,  is  partially  decomposed  by 
water,  and  gradually  oxidises  and  changes  in  the  air.  It  can  be 
heated  to  100°  ;  at  higher  temperatures  it  is  decomposed  with  explosion, 
the  products  being  nitrous  fumes  and  finely-divided  stannic  oxide.  It 
also  detonates  strongly  either  by  concussion  or  friction.  It  can  be 
prepared  :  1.  If  the  above  solution  of  stannous  oxide  in  nitric  acid  is 
mixed  with  excess  of  the  oxide  at  30 — 35°,  the  basic  salt  is  deposited 
as  a  greyish-white  coherent  crystalline  mass,  which  is  dried  in  the  air 
and  recrystallised  from  water;  prepared  in  this  way,  however,  it  is 
generally  mixed  with  oxide.  2.  It  can  be  obtained  pure  by  adding 
sodium  carbonate,  with  constant  shaking,  to  the  freshly-made  nitiio 
acid  solution  of  stannous  oxide ;  the  precipitate  of  the  basic  salt 
thus  obtained,  forms  snow-white  granular  aggregations  of  rectangular 
prisms.  3.  When  nitric  acid  (sp.  gr.  1*20)  is  spread  over  sheets  of 
tinfoil  or  of  an  alloy  of  tin  and  lead  by  means  of  a  spray  producer,  the 
metallic  surface  becomes  coated  with  this  basic  salt,  which,  when  dry, 
burns  with  scintillation,  or  explodes  when  struck.  4.  It  is  also 
formed  when  tin  acts  on  metallic  nitrates,  e.g.,  tinfoil  and  copper 
nitrate  react ;  the  tin  speedily  becomes  covered  with  a  mixture  of  pre- 
cipitated copper  and  this  basic  salt ;  the  final  product,  when  dry, 
burns  with  scintillation,  or,  when  suddenly  heated  or  struck,  explodes. 
5.  The  conditions  in  the  powd<;r  mill  were  reproduced  thus : — A  piece 
of  tinfoil,  placed  in  a  dish  with  a  damp  mixture  of  nitre  and  sulphur, 
was  covered  by  a  piece  of  copper,  so  that  only  a  thin  film  of  the  mix- 
ture was  between  the  two  metals ;  in  a  short  time  a  considerable 
quantity  of  the  basic  tin  nitrate  had  formed.  The  use  of  tin  in  rollers 
for  gunpowder  mills,  therefore,  must  be  avoided.  D.  A.  L. 

Arsenates  Neutral  to  Litmus.  By  E.  Filhol  and  Senuerens 
{Compt.  rend.,  95,  343—344;  see  also  Abstr.,  1881,  1101).— /Se*- 
quisodium  arsenate,  AsoOsjSNaHO  +  3H2O,  or  2Asn05,3]S'a20,3H20 
-f-  6H2O,  obtained  in  the  same  way  as  the  corresponding  phosphate 
(this  vol.,  693),  forms  monoclinic  crystals,  which  usually  have  the 
form  of  prisms  truncated  by  faces  of  the  octohedron.  When  heated, 
the  crystals  lose  their  water  of  crystallisation  without  melting.  At  a 
higher  temperature,  the  salt  fuses,  and  on  cooling  forms  a  vitreous 
mass  which  gradually  becomes  opaque.  Above  the  temperature  of 
fusion,  the  compound  gradually  decomposes  and  loses  weight. 

The  authors  were  unable  to  obtain  the  corresponding  potassium  and 
ammonium  salts.  At  a  certain  degree  of  concentration,  the  perfectly 
neutral  solutions  of  these  salts  split  up  into  acid  crystals  and  an  alka- 
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line  mother-liquor.     Similar  phenomena  are  observed  with  the  corre- 
sponding phosphates. 

Sodium  potassium  arsenate,  however,  crystallises  in  monoclinic 
octohedrons  of  the  composition  4As,05,8NajO,3K20,6H20  -|-  ISHoO. 
The  sodium-ammonium  compound  also  crystallises  in  monoclinic  octo- 
hedrons with  12  mols.  water  of  crystallisation.  This  last  salt  is  more 
stable  than  the  corresponding  phosphate,  which  only  contains  GHjO  ; 
the  latter  is  easily  decomposed  by  water,  whilst  the  former  is  not 
appreciably  affected.  In  fact  the  stability  of  these  new  phosphates 
and  arsenates  increases  with  the  number  of  molecules  of  water  of 
crystallisation  with  which  they  combine.  C.  H.  B. 

Preparation  of  Vanadium  Trichloride.  By  "W.  Halbkestadt 
(I)er.,  15,  1G19 — 1620). — A  simple  method  of  preparing  vanadium  tri- 
chloride is  to  warm  vanadium  trisulphide  in  a  current  of  chlorine. 
The  dark-brown  liquid  which  distils  over  is  a  mixture  of  vanadium 
trichloride  and  sulphur  chloride.  To  remove  the  chloride  of  sulphur, 
the  mixture  is  redistilled,  and  the  red  residue  is  heated  at  150°  in  a 
stream  of  carbonic  anhydride. 

When  an  aqueous  solution  of  vanadium  trichloride  is  boiled  with 
Fodium  thiosulphate,  its  colour  changes  from  brown  to  blue  and  green. 
If  the  thiosulphate  is  present  in  large  quantities,  a  dark  precipitate, 
consisting  of  sulphide  and  oxide,  is  thrown  down.  When  an  electric 
current  is  passed  through  an  aqueous  solution  of  vanadium  trichloride 
acidified  with  hydrochloric  acid,  a  red  soluble  substance  is  formed 
at  the  positive  pole.  W.  C.  W. 

Alkaline  Reaction  of  Potassium  Chromate.  By  M.  KrcnTKR 
(Zeitsch.  Anal.  Chem.,  21,  204). — The  alkaline  reaction  of  yellow  potas- 
sium chromate  may  be  due  to  three  causes ;  it  may  be  ascribed  to  im- 
])urities  derived  from  the  methods  of  preparation,  to  the  chemical 
nature  of  the  salt,  or  to  the  oxidising  power  of  chromic  acid.  Potas- 
sium chromate  six  times  recrystallised  from  water  and  precipitated  by 
alcohol  did  not  lose  its  alkaline  reaction.  Its  solution  gave  with  tur- 
meric a  strong  brown,  with  red  litmus-paper  a  bluish-green  coloration, 
but  was  without  action  on  phenolphthale'in.  The  author  concludes 
t  hat  the  chromic  acid  oxidises  the  colouring  matters  of  litmus  and 
turmeric,  free  alkali  being  formed,  but  is  without  chemical  action  on 
phenolphthalein.  0.  H. 

Action  of  Potassium  Bichromate  on  Potassium  Iodide.  By 
M.  RiCHTER  (Zeitsch.  Anal.  Chem.,  21,  368 — 374). — E.  Donath  has 
recently  stated  (Zeitsch.  Anal.  CJieni.,  18,  78,  and  19,  19)  that  whilst 
chromic  acid  readily  separates  free  iodine  from  iodides,  potassium 
dichromate  is  without  action,  and  he  proposed  the  difference  in  the 
behaviour  towards  potassium  iodide  as  a  test  for  free  chromic  acid  in 
potassium  dichromate.  Richter  contradicts  Donath's  statement,  and 
shows  that  chemically  pure  dichromate  is  readily,  and  after  some 
length  of  time  completely,  decomposed  by  potassium  iodide,  the 
reaction  taking  place  in  two  stages,  expressed  by  the  following 
formulae : — 
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3K,Crj07  +  KI  =  SKjCrO*  +  3CrO,  +  KIO, 
SKjCrjO,  +  KIO,  +  SKI  =  GK^CrO,  +^3I,. 

In  reference  to  a  statement  made  by  F.  Mohr,  that  potassium  chro- 
mate  when  heated  with  ammonium  chloride  liberates  ammonia,  and 
should  therefore  be  considered  as  a  basic  salt,  the  dichromate  being 
the  really  neutral  salt,  the  author  believes  that  the  slight  evolution  of 
ammonia  which  actually  takes  place  is  simply  due  to  the  dissociation 
of  the  ammonium  chromate  which  is  formed,  crystals  of  this  salt 
giving  ofE  ammonia  even  at  ordinary  temperatures.  0.  H. 

Uranium.  By  C.  Zimmermann  (Annalev,  213,  285— 329).— Most 
of  the  results  contained  in  this  paper  have  already  appeared  (Abstr., 
1881,  686,  759).  Uranyl  salts  in  sulphuric  acid  solution  are  reduced 
by  zinc  to  nranous  salts,  the  liquid  assuming  a  green  colour.  In 
hydrochloric  acid  solution,  the  reduction  proceeds  further,  uranium 
subchloride,  Ur^CU,  being  formed,  the  solution  turning  first  green  and 
finally  red.  Di-awings  are  given  of  the  absorption-spectra,  correspond- 
ing to  the  various  degrees  of  reduction.  A.  J.  G. 


Mineralogical   Chemistry. 


Development  of  a  Crystal  of  one  Substance  in  the  Solution 
of  another.  By  H.  Kopp  (Jier.,  15,  1653 — 1655). — With  reference 
fo  Arzruni's  article  on  isomorphism  (N.  Handwoiterb.  Chein.,  3,  840), 
the  author  maintains  that  two  bodies  are  isomorphous  when  a  crystal 
of  one  substance  continues  to  grow  in  a  solution  of  the  other.  Nume- 
rous attempts  to  repeat  Wackernagel's  experiments  {Kastner's  Archiv., 
5,  293)  of  growing  alum  on  a  crystal  of  boracite,  or  lead  nitrate  on  a 
crystal  of  alum,  yielded  negative  results.  W.  C.  W. 

Origin   and  Formation  of  the    Diamond    in  Nature.     By 

A.  B.  Griffiths  (Chem.  News,  46,  105). — The  author  considers  that 
the  diamond  has  been  formed  by  the  action  of  highly  heated  water  or 
water-gas,  aided  by  great  pressure,  on  the  carbonaceous  matter  of 
fossils  in  the  sedimentary  rocks,  followed  by  cooling,  and  consequent 
deposition  of  the  carbon  in  the  crystalline  condition.  E.  W.  P. 

Cause  of  the  Blue  Colour  of  Sapphire,  the  Green  of  Eme- 
rald, and  the  Purple  of  Amethyst.  By  W.  A.  Ross  {Chem.  Neics, 
46,  33). 

Zorgite,  a  Selenium  Mineral  from  the  Argentine  Republic. 

By  BiLLAODOT  (/.  Fhann.  Chivi.  [5],  5,  595 — 597). — From  139"5  kilos, 
of  zorgite  of  the  following  composition — 

Se.  Cu.  Pb.  Fe.  Hg.        Sand  and  SiO^. 

30-80        15-00        41-00        6-00        l-t36  4-60 
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the  author  has  obtained  37  kilos,  of  selenium  by  treating  it  with  aqua 
regia  (5HC1  :  IHNO3,  36°  B.),  evaporating  at  a  gentle  heat,  filtering 
from  lead  chloride,  and  passing  sulphurous  anhydride  through  the 
solution.  The  precipitated  selenium  was  washed  with  water,  to  free 
it  from  copper  chloride,  boiled  with  hydrochloric  acid  to  free  it  from 
lead  chloride,  and  finally  washed  with  water,  dried,  and  melted.  Great 
difficulty  was  experienced  in  obtaining  bars  of  vitreous  selenium. 
When  it  was  cast  in  cast-iron  moulds,  the  cooling  was  so  slow  that  the 
grapliitic  modification  was  obtained.  By  casting  in  copper  moulds 
with  thin  walls,  plates  of  vitreous  selenium  0*5  cm.  thick  were  obtained, 
but  the  best  results  were  gained  by  placing  the  moald  in  water,  and 
pouring  in  the  melted  selenium  when  it  had  cooled  nearly  to  the 
solidifying  point ;  it  then  immediately  solidified  in  the  vitreous  modi- 
fication. A  bar  3  cm.  thick,  and  weighing  126  kilos.,  was  thus 
obtained.  L.  T.  O'S. 

Artificial  Production  of  Calcite  and  Witherite.  By  Miron 
and  Bruneau  (Compt.  rend.,  95,  182 — 183). — If  river  water  is  employed 
to  work  an  aspii-ator  which  is  aspirating  air  charged  with  ammonia 
gas,  the  ammonia  neutralises  the  free  carbonic  acid  in  the  water,  and 
the  calcium  carbonate  previously  held  in  solution  is  deposited  in  the 
exit  tube  in  the  form  of  crystals  of  calcite.  Crystals  of  witherite  are 
obtained  by  using  in  a  similar  manner  a  solution  of  barium  carbonate 
ia  distilled  water  charged  with  carbonic  acid.  C.  H.  B. 

Presence  of  Manganese  on  the  Surface  of  Rocks.  By 
BoussiNGAULT  (Compt.  rerui.,  95,  318 — 324). — According  to  different 
travellers,  the  granite  I'ocks  on  the  banks  of  the  Orinoco  and  its  tribu- 
taries, and  similar  rocks  in  the  valley  of  the  Nile,  on  the  borders  of 
the  Red  Sea,  and  on  the  banks  of  the  Congo,  are  covered  with  a  thin 
shining  greyish-black  metallic-looking  layer,  which  contains  a  large 
proportion  of  oxides  of  manganese  and  iron.  This  layer  is  found  only 
on  the  banks  of  rivers  subject  to  periodic  risings,  having  a  mean 
temperature  between  24°  and  28°,  and  flowing  over  granite,  gneiss, 
and  hornblende  rocks.  At  the  cascades  at  the  source  of  the  Coconuco, 
in  the  Andes,  the  author  has  observed  a  similar  layer,  coating  a  white 
translucid  calcareous  mass  which  cements  together  the  blocks  of 
trachyte  over  which  the  cascade  falls.  Analyses  of  the  water  and  of 
the  calcareous  deposit  gave  the  following  results  : — 

NaoSO..  NaCl.  NaHCOg.       CaCOj.       MnCOg. 

(1.)  Water..      3-89  2-75  0-69  O'lO 

(2.)  Deposit.  1-0  —  74-2         21*0 

MgCOg.      SiOo. 
(1.)  Water. ...        —       traces  =       7*43  grams  per  litre. 
(2.)  Deposit  . .       4-0         —     =  100-2 

The  deposit  is  evidently  a  dolomite,  in  which  magnesium  is  replaced 
by  manganese,  and  the  black  outer  layer  is  the  result  of  the  oxidation 
of  the  manganese  carbonate  by  the  action  of  the  air. 

The  presence  of  manganese  in  mineral  waters,  especially  in  those 
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from  hot  sprinj^s,  has  been  proved  by  several  observers.  The  black 
superficial  layer  on  the  rocks  on  the  banks  of  the  rivers  previously 
mentioned  is  in  all  probability  due  to  the  presence  in  the  water  of 
manganese  carbonate,  which  is  first  deposited  on  the  rocks,  and  subse- 
quently oxidised.  C.  H.  B. 


Organic    Chemistry. 


Normal  Paraffins.  Part  I.  By  F.  Krafft  (Ber.,  15,  1687— 
1711). — The  higher  paraffins  can  be  prepared  from  fatty  acids  by  two 
methods. 

a.  A  mixture  of  from  2 — 4  grams  of  the  acid,  3 — 4  grams  of  hydri- 
odic  acid  (sp.  gr.  1'7),  and  0'3 — 0*4  gram  of  amorphous  phosphorus  is 
heated  at  210 — 240°  in  sealed  tubes  for  8 — 5  hours.  The  tubes  must 
be  opened  before  any  appreciable  quantity  of  iodine  is  set  free,  fresh 
phosphorus  is  then  added,  and  the  tubes  are  resealed  and  again  heated 
for  3 — 5  hours.  The  tubes  must  again  be  opened  for  the  purpose  of 
adding  phosphorus  and  a  small  quantity  of  water.  They  are  then 
heated  for  the  last  time.  Water  is  added  to  the  crude  product.  The 
hydrocarbon  which  floats  on  the  surface  of  the  mixture  is  syphoned  ofE 
and  purified  by  distillation  under  reduced  pressure  and  treatment  with 
potash. 

h.  The  hydrocarbons  can  also  be  prepared  from  the  ketones  obtained 
by  distilling  the  barium  salt  of  a  fatty  acid  with  barium  acetate.  The 
ketone  is  heated  with  excess  of  phosphorus  pentachloride  in  an  oil- 
bath  at  200",  and  the  operation  is  interrupted  when  most  of  the  excess 
of  phosphorus  chloride  has  distilled  over,  and  before  the  mixture 
begins  to  blacken.  The  hydrocarbon  is  easily  obtained  from  the 
crude  product  by  heating  it  with  hydriodic  acid  and  phosphorus  in 
sealed  tubes. 

NoDiial  nonane,  C9H20,  is  prepared  from  nonoic  acid,  which  is  best 
obtained  by  fusing  undecylenic  acid  with  potash  {Ber.,  10,  2035  ;  11, 
141 3 J.  The  hydrocarbon  melts  at  —51°,  and  boils  at  39*5'^  under 
11  mm.  pressure,  at  86°  under  100  mm.,  and  at  149"5°  under  760  mm. 
pressure.  Its  sp.  gr.  compared  with  water  at  4°,  is  0v33  at  0°,  and 
0-7217  at  15°. 

Normal  decane,  C10H22,  is  prepared  fi*om  capric  acid  or  from  the 
ketone  C10H20O,  formed  by  dibtilliug  a  mixture  of  barium  nonoate  and 
acetate.  The  ketone  melts  at  3'5°,  boils  at  211°,  and  has  the 
sp.  gr.  08379  at  its  melting  point.  The  hydrocarbon  melts  at  — 32*^, 
and  boils  at  173°;  its  sp.  gr.  at  0"  is  0"7456. 

Undecane  obtained  from  undecoic  acid,  or  from  the  ketone  CuHajO, 
contained  in  oil  of  rue,  melts  at  — 26'5°,  and  boils  at  74°  under  11  mm. 
pressure,  at  127°  under  100  mm.,  and  at  194"5°  under  760  mm. 
pressure.  Dodecane,  obtained  by  the  reduction  of  lauric  acid,  melts 
at  —12°,  boils  at  214-5'',  and  has  the  sp.  gr.  0-7655  at  0°,  and  0-7511  at 
20°.  Tridecane,  prepared  from  the  ketone  CisHoeO  (m.  p.  28°),  and 
also  from  tridecoio  acid,  melts  at  6-2°,  boils  at  234°,  and  has  the 
sp.  gr.  0-7713  at  0°.     The  higher  hydrocarbons  exhibit  the  followino- 
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physical  properties  : — Tetradeeane,  from  myristic  acid,  m.  p.  45°  ; 
b.  p.  252-5°  ;  sp.  gr.  at  4-5°  =  0-7753;  at  20°  =  0-7645.  Pentadecane, 
from  pentadecoic  acid,  or  from  the  ketone  CisHonO  (m.  p.  39°,  obtained 
from  barium  myristate),  m.  p.  10°;  b.  p.  270-5°;  sp.  gr.  0-7759  at 
10°.  Eexdecane,  m.  p.  18° :  b.  p.  287"5°,  under  760  mm.  pressure  ; 
sp.  gr.  07754  at  18°.  Heptadecane  (from  margaric  acid,  or  from  the 
ketone  C17H34O,  obtained  from  barium  palmitate),  crystallises  in  large 
hexagonal  plates,  m.  p.  22'5°;  sp.  gr.  0-77Q7  at  22-5°;  it  boils  at  303°. 
Ododecane  from  stearic  acid,  m.  p.  28°  ;  b,  p.  317° ;  sp.  gr.  at  28°  = 
0*7768.  Nonodecane,  prepared  from  the  ketone  C19H38O,  melts  at  32°; 
boils  at  330° ;  and  has  the  sp.  gr.  07  7  74  at  32°. 

The  ketone  CigHssO,  obtained  by  distilling  a  mixture  of  barium 
stearate  and  acetate,  yields  margaric  acid,  CnH3402,  on  oxidation.  By 
repeating  these  reactions  it  is  possible  to  descend  through  the  series  of 
fatty  acids  from  stearic  to  nonoic  acid.  The  following  table  shows  the 
boiling  and  melting  points  of  these  acids  and  ketones.  The  boiling 
points  were  determined  under  100  mm.  pressure,  and  with  the  stem  of 
the  thermometer  immersed  in  the  vapour  up  to  the  150th  degree. 

B.p. 

262-5 
251-6 
242 
230-5 
219 
205-5 
191-5 
177-5 
161 
142 
W.  C.  W. 

Normal  Paraflans.  A  La-w  of  Volumes  for  the  Liquid  State. 
Part  II.  By  F.  Krafft  {lier.,  15,  1711— 1727).— Parafhns  contain- 
ing  23,  27,  31,  and  35  atoms  of  carbon  respectively  were  prepared 
from  the  ketones,  laurone,  myristone,  palmitone,  and  stearone. 
Ketones  containing  20,  22,  and  24  atoms  were  prepared  by  distilling 
barium  heptoate  with  barium  myristate,  palmitate,  and  stearate  respec- 
tively. The  properties  of  the  hydrocarbons  and  of  some  of  the  ketones 
are  seen  from  the  following  tables  : — 


Acid. 

M.  p. 

B.p. 

Ketone. 

M.  p. 

^l«-tl 36*^2  •  • 

69-2° 

287° 

CigHsgO  .  . 

55-5° 

CnH3i02  .  . 

59-8 

277 

CigHsgO  .  . 

51-5 

C16H32O2  .  . 

62 

268-5 

CnH340.. 

48 

Ci6H3()02  .  . 

51 

257 

C16H32O  .  . 

43-5 

Cj4Hsh02  .  . 

53-8 

248 

C15H30O  .  . 

39 

Ci3H2602  .  . 

40-5 

236 

CuH280  .  . 

33-5 

y-ini^iSj-i  •  • 

43-6 

225 

C13H28O  .  . 

28 

Ciifcl2202  .  . 

28 

212-5 

Ci2H2|0  .  . 

21 

C10H20O2  .  . 

31-4 

200 

C„H,20.. 

13 

C9H18O2    .  . 

12-5 

186 

C10H20O . . 

3-5 

Ketones. 

M.  p. 

Sp.  gr.  at  m.  p. 

Mol.  Tol. 

Ci.HofiO    

28° 
39 
48 
55-5 

0  -8229 
0  -8182 
0  -8140 
0  -8108 

246  -6 

276-2 

C^HojO     

312 

347-8 

CoHifiO     

69 
72-3 

82-8 
88-4 

0  -8036 
0-8013 
0  -7997 
0  -7979 

420  -6 

C<„H,,0    

491  -7 

CHkoO     

562-7 

C,,H-nO     

634-1 
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Ilybro- 
cnrbons. 


M.  p. 


C11H24 

C14H30 
CijHsj 

^161134 

C17H36 

ClgHss 
ClgH^o 

C20H42 
CaH44 

CgjHfg 
^83H48 

CaiHj4 


26-5' 

12 
6-2 
4-5 

10 

18 

22-5 

28 

32 

36 


40 
44 
47 
51 
59 
68 
H 


Sp.  gr. 
at  m.  p. 


0-7745 
0  -7731 
0  -7755 
0-7753 
0  -7758 
0  -7754 
0  -7767 
0-7768 
0-7774 
0-7779 
0  -7783 
0-7782 
0  -7785 
0-77S6 
0  -7796 
0-7808 
0  -7816 


Mol.  TOl. 


201-4 
219-9 
237-3 
255-4 
273-2 
291-4 
309-0 
326-9 
344-7 
362-5 
380-3 
898-3 
416-2 
434-1 
487-4 
558-4 
629-4 


B.  p.  under 
15  mm. 
pressure. 


81° 

98 
114 
129  •! 
144 
157 -i 
170 
181-1 
193 
205 
215 
224-! 
234 
243 
270 
302 
331 


Difference 

between  m.  p. 

and  b.  p. 


107 

110 

120 

125 

134 

139 

147 

153 

161 

168 

174 

180 

186 

191-9 

210-5 

233-9 

256-3 


From  the  above  data,  the  author  draws  the  conclusion  that  equal 
volumes  of  different  liquids  have  the  same  weight,  when  the  com- 
pounds possess  similar  percentage  composition,  and  exhibit  the  same 
relation  between  their  molecular  weights  and  the  total  amount  of 
heat  contained  in  them.  W.  C.  W. 

Trimethylene.  By  A.  Freund  (Monaish.  Chem.,  3,  625—635). — 
In  a  former  paper  (p.  154  of  this  volume)  the  author  announced  the 
isolation  of  this  hydrocarbon  by  the  action  of  sodium  on  the  bromide 
of  trimethylene  or  normal  propylene,  and  the  formation  of  this  latter 
compound,  CHaBr.CHj.CHoBr,  and  of  normal  propyl  iodide, 

CH3.CH2.CH2I, 

by  its  direct  union  with  bromine  and  with  hydrogen  iodide  respec- 
tively, the  combination  in  both  cases  taking  place  much  more  readily 
than  with  ordinary  propylene.  In  the  present  communication  he  de- 
scribes the  apparatus  used  in  effecting  these  combinations,  and  the 
mode  of  working,  and  finally  discusses  the  constitution  of  the  hydro- 
carbon, pointing  out  that  on  the  supposition  of  its  containing  bivalent 
carbon,  it  might  be  represented  by  the  formula  CH3.C.CH3  or  by 
CH3.CH2.CH,  but  that  its  reactions  with  bromine,  potassium  hy- 
droxide, &c.,  show  that  its  true  formula  is  that  of  trimethylene, 
CH2.CH2.CH2. 
I  I  H.  W. 

Nitrils  of  the  Higher  Members  of  the  Acetic  Acid  Series. 

By  F.  Krafft  and  B.  Stauifer  (Ber.,  15,  1728 — 1731). — Lmimmlde, 
C12H25NO  (m.  p.  102°),  is  best  prepared  by  gently  warming  a  mixture 
of  phosphorus  pentachloride  and  lauric  acid,  and  pouring  the  result- 
ing oily  liquid  when   cold   into   an   excess   of    (well-cooled)    strong 
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ammonia.  The  precipitated  amide  is  obtained  in  a  state  of  purity  by 
recrystallisation  from  alcohol. 

When  a  mixture  of  the  amide  and  phosphorus  pentoxide  is  heated 
in  a  retort  under  a  pressure  of  11  mm.,  lauronitril,  CijHaalS',  distils 
over.  This  substance  melts  at  4°,  boils  at  198°  under  100  mm.  pres- 
sure. Its  sp.  gr.  at  4°  =  0*8350.  Myristamide,  C14H29NO,  melts  at 
104°.  The  nitril  melts  at  19°,  boils  at  226-5°  under  100  mm.  pres- 
sure. Its  sp.  gr.  at  19°  is  0"8281.  Palmitamide,  C16H33NO,  melts  at 
106°.  Palmitonitril  cryetallises  in  six-sided  plates  (m.  p.  31°).  It 
boils  at  251  "5°  under  100  mm,  pressure,  and  its  sp.  gr.  at  the  melting 
point  is  0-8224.  Stear amide,  CwHavNO,  melts  at  109°.  The  nitril, 
CisHasN,  melts  at  41°,  and  boils  at  274-5°  under  100  mm.  pressure.  Its 
sp.  gr.  at  41°  is  0-8178.  W.  C.  W. 

Conversion  of  Perthiocyanic  Acid  into  Potassium  Thiocya- 
nate.  By  A.  Steixer  {Ber.,  15,  1603 — 1604). — The  perthiocyanic 
acid  which  is  obtained  as  a  bye-product  in  the  preparation  of  carbonyl 
sulphide  by  Than's  method,  can  be  converted  into  potassium  thiocya- 
nate  by  dissolving  the  acid  in  a  dilute  solution  of  pota.ssium  cyanide, 
and  evaporating  the  liquid  on  a  water-bath.  This  method  yields 
(quantitative  results.  W.  C.  W. 

Solubility  of  Anhydrous  Copper  Sulphate  in  Methyl  Alcohol. 

By  A.  Klepl  (J.  jpr.  Chem.  [2],  25,  526— 527).— When  chemically 
pure  and  dry  methyl  alcohol  is  shaken  with  dry  copper  sulphate, 
it  assumes  after  some  time  a  bluish -green  colour,  owing  to  the  copper 
sulphate  dissolved,  whilst  the  undissolved  salt  remains  white.  If  now 
about  one-tenth  of  its  volume  of  water  and  a  little  more  anhydrous  cop- 
per sulphate  are  added  to  this  solution,  the  water  and  the  dissolved  copper 
sulphate  are  precipitated,  the  alcohol  becomes  colourless,  and  contains 
scarcely  a  trace  of  copper.  Hence  aqueous  methyl  alcohol  will  give  up 
the  water  to  anhydrous  copper  sulphate  without  dissolving  the  salt. 
On  the  other  hand,  if  the  salt  is  dissolved,  then  the  methyl  alcohol  is 
free  from  or  contains  extremely  little  water.  Absolute  methyl  alcohol 
therefore  differs  from  ethyl  alcohol  in  being  a  solvent  for  anhydrous 
copper  sulphate.  D.  A.  L. 

Preparation  of  Pure  Starch-sugar.  By  F.  Soxhlet  (Dingl. 
polyt.  J.,  245,  121 — 125). — For  the  preparation  of  pure  anhydrous 
dextroglucose,  GsHuOe,  the  author  evaporates  a  solution  of  starch- 
sugar  in  a  vacuum,  until  a  sample  on  cooling  can  only  just  be  kneaded 
into  a  dough.  The  syrupy  mass  thus  obtained  is  mixed  in  closed 
vessels  with  boiling-hot  methyl  alcohol,  the  quantity  required  depend- 
ing on  the  purity  of  the  starch-sugar  and  the  quality  of  the  product. 
For  ordinary  (20  to  30  per  cent.)  starch-sugar.  100  parts  of  syrup 
require  70 — 80  parts  alcohol.  The  crystallisation  is  facilitated  by 
adding  anhydrous  crystallised  starch-sugar.  The  granular  mass  is 
separated  from  the  liquid  by  machining  and  pressing.  Granular  porous 
starch-sugar  is  obtained  in  the  form  of  solid  lumps  of  well-formed 
shining  crystals,  resembling  refined  loaf-sugar,  by  concentrating  a  per- 
fectly clear,  colourless   solution   of  starch-sugar  in  a  vacuum.     The 
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syrnp  should  remain  quite  clear.  100  parts  of  the  latter  are  mixed  at 
70°  with  10 — 25  parts  boiling  hot  pure  methyl  alcohol.  The  mixture 
is  then  poured  into  conical  moulds,  cooled  to  30 — 35°,  and  kept  at  this 
temperature  for  2  or  3  days,  when  the  liquid  is  drawn  o£E.  If  dense 
and  solid  sugar  is  required,  the  porous  mass,  after  the  removal  of  the 
liquid,  is  saturated  once  or  twice  with  a  mixture  of  100  parts  con- 
centrated syrup  and  80 — 100  parts  alcohol  at  the  ordinary  tempera- 
ture, until  the  necessary  density  has  been  reached.  The  liquid  is  then 
drawn  off,  the  mass  treated  with  alcohol,  pressed,  and  the  alcohol 
removed  by  distillation  in  a  vacuum  at  a  temperature  increasing 
slowly  from  30°  to  60".  The  sugar  is  kept  at  this  temperature  for 
several  hours.  The  starch-sugar  hitherto  prepared  contains,  besides 
water,  20 — 30  per  cent,  uncrystallisable  and  unfermentable  substances 
of  gum-like  consistency.  To  produce  pure  starch-sugar  of  crystalline 
structure,  Soxhlet  proposes  to  remove  the  impurities  by  means  of  ethyl 
and  methyl  alcohol,  and  to  crystallise  the  purified  and  sufficiently  con- 
centrated product  at  above  30°.  Solid  translucent  starch-sugar  (ordi- 
nary hydrated  glucose)  of  distinctly  crystalline  structure,  is  obtained  by 
cooling  the  syrup  from  starch-sugar  at  above  30°.  While  the  solutions 
of  starch- sugar  solidify  at  the  ordinary  temperature  in  layers  of 
opaque,  warty,  microscopical  tabular  crystals,  the  mass  obtained  at  a 
tempei-ature  above  30°,  from  more  concentrated  solutions,  forms  trans- 
parent prismatic  crystals  distinctly  visible  to  the  naked  eye. 

D.  B. 
Preparation  of  Grape-sugar  by  Neubauer's  Modification  of 
Schwarz's  Method.  By  W.  Muller  {J.pr.  Cheni,  [2],  26,  78—87). 
— In  reply  to  Soxhlet  (iZ>/(i.,  21,  227 — 317),  the  author  states  that  pure 
grape-sugar  can  be  prepared  by  the  above  process  ;  and  that  Knapp's 
solution  can  be  used  for  the  titration  of  grape-sugar.  These  state- 
ments are  proved  experimentally.  From  a  series  of  experiments  he 
infers  that  the  most  efficient  solution  for  the  inversion  of  the  raw 
sugar  is  600  of  alcohol  to  40  of  fuming  hydrochloric  acid,  the  tem- 
peratui'e  should  be  about  15°,  and  the  duration  of  the  experiment  from 
o  to  4  weeks.  When  the  solvent  contains  less  hydrochloric  acid,  or 
when  the  temperature  is  too  low,  only  a  comparatively  small  quantity 
of  the  raw  sugar  is  dissolved,  and  therefore  the  grape-sugar  which  is 
formed  takes  a  very  long  time  to  deposit ;  on  the  other  hand,  with 
stronger  solutions  of  hydrochloric  acid,  or  with  higher  temperatures, 
the  solutions  are  always  discoloured.  The  author  has  prepared  pure 
grape-sugar  in  the  following  manner : — As  much  raw  sugar  as  will 
dissolve  is  added  to  the  solution  of  40  c.c.  hydrochloric  acid  in  600  c.c. 
of  alcohol,  at  the  ordinary  temperature,  the  solution  is  repeatedly 
shaken,  and  after  3  or  4  weeks  is  filtered  and  left  to  crystallise. 
Crystallisation  is  complete  in  about  6  weeks,  the  crystals  are  separated 
from  the  liquid  by  filtration  on  a  vacuum  filter,  well  washed  by  grind- 
ing with  small  quantities  of  90  per  cent,  alcohol,  and  left  in  it  for  a 
day  and  again  collected  ;  this  opeiation  is  repeated  until  the  washings 
have  no  acid  reaction  ;  this  washing  is  of  the  utmost  importance.  The 
sugar  thus  prepared  is  quite  pure,  and  after  drying  over  chloride  of 
calcium,  melts  at  146°,  and  gives  a  clear  colourless  solution  ;  it  is 
not  blackened  by  concentrated  sulphuric  acid. 

4^2 
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Knapp's  solution  can  be  successfully  employed  for  the  titration  of 
grape-sugar,  provided  the  solution  is  diluted,  and  the  sugar  added 
gradually.  In  the  appended  tables  are  the  results  of  the  titration  of 
the  same  sugar  by  Fehling  and  Knapp  solutions. 

Fehling.  Knapp, 

3  per  cent,  aqueous  solution  grape-sugar  . .      303  301 

2        „  „  »  ..      203  20 

1      „  „  »       ..    1-01        roi 

Solutions  of  grape-sugar  in  urine — 

With  3  per  cent,  of  sugar    312  294 

2         „  „         216  2-19 

1         „  „        113  1-19 

D.  A.  L. 

Preparation  of  Grape-sugar  and  its  Titration  with  Knapp's 
Solution.  By  J.  G.  Orro  (/.  pr.  Chem.  [2],  26,  87— 103).— This 
paper,  like  that  of  W.  Miiller  (preceding  Abstract),  is  in  answer  to 
8oxhlet  (Abstr.,  1880,  758).  The  author  finds  the  process  adopted  by 
Miiller  (loc.  cit.)  the  most  economical  and  also  the  most  efficient 
method  for  the  preparation  of  glucose,  and  obtains  the  largest  yields 
under  these  conditions.  Dissolve  230  grams  raw  sugar  in  600  c.c. 
80  per  cent,  alcohol  +  20  c.c.  hydrochloric  acid,  keeping  the  tempe- 
rature at  25° ;  subsequent  treatment  is  the  same  as  described  in 
Miiller's  paper.  The  author  has  likewise  improved  the  process  used 
by  Soxhlet,  inasmuch  as  he  has  shortened  the  time  occupied  in  crys- 
tallising the  glucose  from  alcohol,  thus:  a  saturated  solution  of  grape- 
sugar  in  alcohol  is  made  by  boiling  them  together  in  a  flask  with 
reflux  condenser,  and  filtered  through  a  hot-water  filter  into  a  flask 
cooled  by  a  stream  of  cold  water,  the  crystallisation  being  complete 
after  standing  24  hours  in  a  cold  place.  The  crystals  are  then  washed 
with  alcohol  and  dried  over  calcium  chloride  or  sulphuric  acid.  The 
process  is  supeiior  to  the  other  as  regards  quickness,  but  is  less 
economical.  Some  grape-sugar  crystallised  from  methyl  alcohol  was 
compared  with  the  above  products,  and  all  three  were  found  to  be 
nlike.  With  regard  to  the  use  of  Knapp's  solution,  the  author  has 
found  that  for  solutions  containing  1  to  0*5  per  cent,  sugar,  it  ought 
to  be  diluted  with  4  vols,  of  water,  for  those  of  0"5  to  01  per  cent, 
with  3  vols,  of  water,  whilst  for  sugar  solutions  containing  less  than 
1  per  cent.,  2  vols,  water  should  be  added ;  besides  this,  the  sugar 
must  be  run  in  by  degrees.  The  author  proceeded  as  follows : — 
About  the  required  quantity  of  Knapp's  solution  is  diluted  (as  required) 
with  water,  the  sugar  solution  is  run  in  2  c.c.  at  a  time,  the  mixture 
being  boiled  for  half  a  minute  between  each  addition,  the  mercury  is 
allowed  to  settle  and  the  clear  solution  tested  by  Pillitz's  reaction  ; 
towards  the  end  of  the  reaction,  the  sugar  is  run  in  by  smaller  quan- 
tities (1 — 0'5 — 02  c.c.)  at  a  time.  As  soon  as  the  test  on  the  filter- 
paper  becomes  doubtful,  the  filti-ate  is  tested  with  acetic  acid  and 
hydrogen  sulphide,  nntil  there  is  no  more  mercury  in  solution.  The 
author  has  obtained  these  results  : — 

With  a  Knapp's  solution  -\-  3  vols,  water :  in  a  1  per  cent,  sugar 
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solution  he  found  0992  per  cent. ;  in  a  0*5  per  cent,  solution,  0498 
per  cent. ;  in  a  0-25  solution,  0249;  in  a  010  solution,  01 ;  in  a  005 
solution,  0'049.  With  Kiiapp's  solution  +  4  vols,  water,  in  the  case 
of  the  1  and  0*5  per  cent,  solution,  the  result  was  the  same,  but  in  the 
0'25  solution  it  was  too  high.  With  a  Knapp's  solution  -f-  2  vols, 
water,  the  result  in  the  0*1  per  cent,  solution  was  like  the  above, 
whilst  in  the  0"5  solution  it  was  more  exact.  In  each  case,  about 
0"5  c.c.  of  sugar  solution  was  added  after  Pillitz's  reaction  ceased  to 
act,  before  all  the  mercury,  rendered  evident  by  the  hydrogen  sulphide 
and  acetic  acid,  had  disappeared.  It  is  always  advisable  to  dilute  the 
sugar  solution  to  about  1  per  cent,  or  less  before  titrating. 

D.  A.  L. 

Influence  of  Invertin  on  the  Fermentation  of  Cane-sugar. 

(Dingl.  poli/t.  J.,  245,  47). — Cane-sugar  is  not  dii-ectly  fennentuble, 
but  is  resolved  into  dextrose  and  lajvulose  by  inversion  with  dilute 
acids  or  by  means  of  the  invertin  of  yeast.  According  to  Berthelot 
and  Bechamp,  the  conversion  of  invertin  takes  place  outside  the  cell, 
and  in  a  very  short  time  ;  the  ferment  being  diffused  in  the  outer 
liquid,  and  effecting  the  conversion  of  sugar  indefinitely  and  indepen- 
dently of  the  fermenting  process.  Hence,  in  practice,  substances  con- 
taining cane-sugar  are  fermented  without  inversion  with  acid,  the  fer- 
mentation of  the  inverted  sugar  being  supposed  to  take  place  less 
rapidly  than  the  conversion  of  cane-sugar  by  the  invertin  contained 
in  yeast.  According  to  Bauer,  40  grams  of  cane-sugar  were  inverted 
with  hydrochloric  acid,  the  solution  was  neutralised  with  potash-ley, 
and  treated  with  5  grams  of  beer-yeast  and  1  c.c.  of  a  saturated  solu- 
tion of  tartaric  acid.  The  mixture  was  then  made  up  with  water  to 
400  c.c.  In  another  experiment  40  grams  of  cane-sugar  were  treated 
with  0"86  gram  potassium  chloride,  without  inversion,  and  fermented 
in  a  similar  manner  at  30".  The  quantities  of  carbonic  anhydride 
evolved  were — 

lu  19  hours, 
g- 

Inverted    1*0 

Cane-sugar O'l 

The  fermentation  of  the  inverted  sample  was  in  the  commencement 
considerably  in  advance  of  that  of  the  uninverted  sample.  The 
increase  in  the  rapidity  of  the  fermentation  in  the  case  of  cane-sugar, 
is  due  to  the  fact  that  by  the  simultaneous  action  of  acid  and  invertin, 
constantly  increasing  quantities  of  grape-sugar  are  produced. 

D.  B. 

Formaldehyde  or  Oxymethylene.  By  B.  Tollens  (Ber.,  15, 
1629 — 1684). — After  referring  to  the  researches  of  Baeyer  (Ber.,  3, 
m),  Wurtz  (Ber.,  5,  534),  and  Reinke  (Ber.,  14,  1249,  this  vol.,  243), 
on  the  relation  between  formaldehyde  and  the  glucoses,  the  author 
describes  a  modification  of  Hofmann's  apparatus  (Ber.,  1,  152  ;  2,  156 ; 
Ann.,  145,  357)  for  preparing  formaldehyde  from  methyl  alcohol. 
The  water-bath  in  which  the  flask  containing  the  methyl  alcohol  is 
heated,  is  provided  with  Reichardt's  thermoregulator,  which  prevents 
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68  hours. 

g- 

g- 
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the  temperature  from  rarjing  tnore  than  one  or  two  degrees.  Instead 
of  a  platinum  tube,  a  tube  of  Bohemian  glass  is  used,  in  which  coils 
of  platinum  foil  and  wire  are  placed.  Two  wash-bottles  containing 
water  are  attached  to  the  receiver  connected  with  the  condenser. 
The  different  parts  of  the  apparatus  must  be  connected  together  with- 
out the  use  of  corks  or  caoutchouc.  When  the  tube  containing  the 
platinum  has  been  heated  for  a  few  minutes  at  the  desired  tempera- 
ture, the  apparatus  can  be  left  to  itself  for  hours.  100  grams  of  pure 
methyl  alcohol  yield  from  60  to  80  grams  of  crude  aldehyde,  containing 
from  1"44  to  3'65  per  cent,  of  formaldehyde,  and  from  0"1  to  0'8  per 
cent,  of  trimethylene  oxide.  The  yield  depends  on  the  temperature 
of  the  platinum  coils.  The  gases  which  escape  from  the  apparatus 
do  not  support  combustion.  They  contain  from  Q'G?  to  8*33  per  cent, 
of  carbonic  anhydride,  and  only  433 — 4"d6  per  cent,  of  oxygen. 

The  greater  part  of  the  methyl  alcohol  in  the  distillate  can  be  re- 
moved by  distillation.  On  evaporating  the  residue  over  sulphuric  acid, 
trimethylene  oxide  remains  in  a  crystalline  form  :  the  vapour-density 
of  this  substance,  compared  with  hydrogen,  was  found  to  be  151.  Tri- 
methylene oxide  dissolves  in  alkaline  liquids.  It  also  dissolves  when 
heated  at  100°  in  sealed  tubes  containing  water ;  and  the  aqueous 
solution,  when  evaporated,  deposits  needle-shaped  crystals. 

The  yellow  pi-ecipitate  which  is  deposited  when  crude  formaldehyde 
or  trimethylene  oxide  is  treated  with  hot  alkaline  solutions,  reduces 
Fehling's  solution,  but  has  no  action  on  polarised  light.  When  the 
apparatus  used  for  preparing  formaldehyde  was  fitted  up  with  caout- 
chouc tubing  and  corks,  the  formation  of  a  crystalline  compound  was 
observed,  when  the  aldehyde  prepared  in  this  apparatus  was  mixed 
with  2  per  cent,  of  crystalline  baryta  and  evaporated  over  sulphuric 
acid.  When  caoutchouc  was  not  used  in  fitting  up  the  apparatus,  this 
compound  could  no  longer  be  obtained.  W.  C.  W. 

New  Derivatives  of  Isobutaldehyde.  By  W.  ¥ossek  (MonatsJi. 
Chem.,  3,  622 — 624). — In  a  former  paper  (this  vol.,  p.  160), 
the  author  examined  the  products  formed  by  the  action  of  sodium 
acetate  on  isobutaldehyde,  whereby  he  obtained  chiefly  two  bodies, 
CsHiiO,  and  C8H16O2 ;  and  in  the  present  communication  (a  prelimi- 
nary notice)  he  describes  the  action  of  other  dehydrating  agents, 
namely,  zinc  chloride,  stannic  chloride  and  sulphuric  acid,  on  the  same 
aldehyde.  These  substances,  when  employed  in  small  quantities, 
exert  on  isobutaldehyde  merely  a  poljonerisiiig  action  ;  but  when 
applied  in  larger  quantities,  they  give  rise,  under  certain  conditions, 
to  the  formation  of  liquid  and  crystallised  bodies,  which,  though  they 
are  all  probably  formed  in  the  same  way,  namely  by  separation  of 
water,  are  nevertheless  different  in  physical  and  chemical  properties, 
both  from  one  another  and  from  the  products  obtained  by  the  action 
of  sodium  acetate. 

By  treating  isobutaldehyde  with  phosphorus  trichloride,  which  is 
employed  as  a  dehydraut  in  the  conversion  of  ethers  of  the  hydroxy- 
acids  into  those  of  the  oleic  acids,  no  condensation-products  were 
obtained,  but  an  oily  and  a  crystallised  derivative  of  the  aldehyde 
were  formed,  containing  phosphorus  and  chlorine.     Small  quantities 
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of  phosphorus  trichloride  likewise  gave  rise  to  the  conversion  of  the 
aldehyde  into  the  trimolecular  polymeric  modification. 

Dilute  potash-Icy,  besides  formiug  condensation-products  by  abstrac- 
tion of  water,  likewise  exerts  an  oxidising  and  a  reducing  action, 
thereby  producing  isobutyric  acid  and  isobutyl  alcohol,  together  with 
acids  and  alcohols  containing  twice  the  number  of  carbon-atoms, 
amongst  which  the  author  distinguished  a  crystalline  acid,  CbHuOs,, 
not  volatilising  with  aqueous  vapour,  and  melting  at  75 — 80° ;  and 
from  the  oily  products  of  the  reaction  he  was  able  to  separate  two 
neuti-al  crystfilline  bodies,  both  having  the  empirical  formula  C8H18O2, 
but  differing  from  one  another  in  their  properties.  One  of  these 
bodies  forms  tabular  crystals,  soluble  in  water,  alcohol,  and  ether, 
tasting  like  peppermint,  melting  at  51'5°,  and  distilling  at  222 — 223°. 
This  crystalline  body  is  converted  by  acetic  chloride  into  a  diacetate, 
and  is  therefore  a  dihydric  alcohol.  When  boiled  in  aqueous  solution 
with  dilute  sulphuric  acid,  it  yields  two  isameric  limpid  oily  products, 
having  the  composition  ChHibO,  formed  therefore  from  the  original 
substance  by  abstraction  of  HjO,  one  of  them  being  a  mobile  liquid, 
having  a  strong  camphorous  odour,  and  boiling  at  122 — 124°,  while 
the  other  is  odourless,  more  viscid,  and  dLstils  only  at  202 — 204°. 
The  mode  of  formation  of  the  crystalline  dihydric  alcohol,  and  the 
formation  of  products  containing  HjO  less  by  treatment  with  dilute 
sulphuric  acid,  is  analogous  to  that  of  the  pinacones.  The  second 
crystalline  body,  likewise  having  the  empirical  formula  CgHigOa, 
crystallises  in  a  different  system,  melts  at  90  ,  and  distils  at  a  higher 
temperature  than  the  first.  H.  W. 

Action  of  Zinc-ethyl  on  Butyl  Chloral.  By  K,  Garzarolli-: 
TiiUKNLACKH  (Anuak'n,  213,  369—380;  cf,  this  vol.,  824).— By  the 
action  of  zinc-ethyl  on  butyl-chloral,  ethylene  is  obtained,  together 
with  a  white  crystalline  mass,  C3H4Gl3.CH2.0ZnEt,  soluble  in  ether, 
and  decomposed  on  treatment  with  water  into  ethane,  zinc  hydroxide, 
and  trichlorobutyl  alcohol. 

Trichlordlmtyl  alcohol,  C4H7CI3O,  crystallises  in  prisms,  softens  at 
56°,  melts  at  61"5 — 62°,  and  boils  without  decomposition  at  120°, 
under  45  mm.  pressure.  It  is  readily  soluble  in  alcohol  and  ether, 
sparingly  in  hot  water.  On  treatment  with  phosphoric  chloride,  it 
yields  trichlorobutyl  chloride  as  a  colourless  oily  liquid  boiling  at  85° 
under  10  mm.  pressure.  Acetic  chloride  slowly  converts  the  alcohol 
into  trichlorobutyl  acetate,  a  liquid  of  agreeable  colour,  insoluble  in 
water ;  boiling  at  131 — 132°  under  70  mm.  pressure,  and  having  a 
density  of  1"344  at  8"5°  (water  at  8'5°  =  1).  On  oxidation  with 
fuming  nitric  acid,  trichlorobutyl  alcohol  is  converted  into  trichloro- 
bntyric  acid,  melting  at  58°. 

Monochlorocrotyl  alcohol,  CiHvClO,  is  best  prepared  by  the  action  of 
a  slight  excess  of  zinc-dust  on  trichlorobutyl  alcohol,  melted  under 
10 — 15  times  its  weight  of  water  slightly  acidulated  with  hydrochloric 
acid.  It  is  a  colourless  oily  liquid,  of  allyl-like  odour,  sp.  gr.  1'1312, 
compared  with  water  at  the  same  temperature,  and  boils  at  158  3°  under 
742'5  mm.  pressure;  it  solidifies  to  a  crystalline  mass  in  a  freezing 
mixture   of   ice   and  calcium  chloride.     On   treatment  with   fuming 
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nitric  acid,  it  is  completely  decomposed.  By  the  action  of  bromine,  it 
yields  monochlorodibromobutylalcohol,  which,  on  successive  treatment 
with  nitric  acid  and  zinc-dust,  yields  monochlorocrotonic  acid  melting 
at  97°.  Monochl or ocroti/l  acetate  is  a  colourless  mobile  liquid,  heavier 
than  water,  and  boiling  at  168 — 169°  under  741'1  mm.  pressure. 

A.  J.  G. 

Ethyl  Acetocyanacetate  and  its  Derivatives.  By  A.  Haller 
and  A.  Held  {Gomft.  rend.,  95,  235 — 237). — 65  grams  of  ethyl  aceto- 
acetate,  prepared  by  Wislicenus's  method,  is  mixed  with  the  same 
weight  of  absolute  alcohol,  and  10  grams  of  sodium  added  in  small 
fi-agments.  When  all  the  sodium  has  dissolved,  a  current  of  pure  and 
dry  cyanogen  chloride  is  passed  into  the  liquid  until  saturated,  the 
reaction  being  regulated  by  keeping  the  flask  cool.  After  saturation 
with  cyanogen  chloride,  the  liquid  is  diluted  with  an  equal  volume 
of  water,  neutralised  with  sodium  carbonate,  and  agitated  with  ether, 
in  order  to  remove  unaltered  acetoacetic  ether.  The  aqueous  solution 
is  then  acidified  with  sulphuric  acid,  and  again  agitated  with  ether. 
The  latter  on  evaporation  leaves  an  orange-yellow  liquid,  which  is 
purified  by  distillation  in  a  vacuum.  Thus  obtained,  ethyl  acetocyan- 
ate,  CH3.C0.CH(CN)C00Et,  forms  a  mass  of  small  white  crystals, 
with  a  burning  taste  and  strongly  acid  reaction.  It  is  only  slightly 
soluble  in  water,  but  dissolves  in  alcohol  in  all  proportions,  and  lique- 
fies in  the  vapours  of  ether,  chloroform,  carbon  bisulphide,  and  benzene. 
The  alcoholic  solution  has  no  action  on  polarised  light.  The  crystals 
melt  at  26°,  forming  a  limpid  colourless  liquid ;  sp.  gr.  at  19°  =  1'102, 
which  remains  in  a  superfused  condition  even  at  —15°.  If  cyanogen 
gas  is  used  instead  of  cyanogen  chloride,  the  same  compound  is  formed, 
but  the  yield  is  ranch  smaller. 

When  the  ethereal  salt  is  boiled  for  some  time  with  an  excess  of 
potash,  ammonia  and  alcohol  are  given  ofE,  and  a  residue  of  potassium 
acetate  and  carbonate  is  left :  probably  it  first  splits  up  into 
potassium  acetate  and  malonate,  the  latter  being  then  decomposed  by 
the  excess  of  potash  into  carbonate  and  acetate.  The  same  decomposi- 
tion takes  place  when  it  is  heated  with  hydrochloric  acid  in  sealed 
tubes. 

The  sodiuyn  derivative,  CH3.C0.CNa(CN).C00Et,  is  obtained  by 
adding  sodium  carbonate  to  an  alcoholic  solution  of  the  ether.  It 
forms  long  silky  anhydrous  needles,  soluble  in  all  proportions  in  water 
and  alcohol. 

TJie  calcium  derivative,  (C7H8N'03)2Ca  +  2H2O,  is  obtained  in  a 
similar  manner.  It  forms  white  crystals,  derived  from  a  monoclinic 
prism  of  105°  32',  slightly  soluble  in  cold  water,  somewhat  soluble 
in  boiling  water,  very  soluble  in  alcohol.  At  140",  the  crystals  lose 
2  mols.  H2O,  and  at  a  higher  temperature  they  are  decomposed. 

C.  H.  B. 

Products  of  the  Decomposition  of  Ethyl  Nitroacetoacetate. 
By  A.  Steiner  {Ber.,lb,  1604 — 1605). — When  pure  ethyl  nitroaceto- 
acetate is  boiled  it  is  decomposed,  yielding  nitric  oxide,  carbonic  anhy- 
dride, ethyl  oxalate,  and  a  small  quantity  of  alcohol.  This  fact  accounts 
for  the  poor  yield  of  this  substance  which  Forcrand  (Compt.  revd.,  88, 
974)  obtained  by  the  action  of  dry  silver  nitrite  on  the  monobrom- 
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acetate.  More  Batisfactory  results  ensue  when  the  ingredieuts  are 
heated  at  120"  for  not  more  than  30  minutes.  W.  C.  W. 

Derivatives  of  Itaconic,  Citraconic,  and  Mesaconic  Acids. 

By  O.  Stkeckkr  (Ber.,  15,  1039 — 1042). — The  author  does  not  con- 
firm the  statement  of  Swarts  (Bull.  Avcul.  B^jy.  Belg.,  1873,  36,  34), 
that  ethyl  mesaconate  is  produced  in  the  preparation  of  ethyl  citraconate 
by  the  action  of  alcohol  and  hydrochloric  acid  on  citraconic  acid. 

Citraconic  chloride,  obtained  by  the  action  of  phosphorus  pentachlo- 
ride  on  citraconic  acid,  is  a  colourless  liquid  of  sp,  gr.  1*408  at  16*4°, 
compared  with  water  at  the  same  temperature.  It  boils  at  95°,  under 
a  pressure  of  17*5°  mm. 

Itacunamule  is  best  prepared  by  treating  methyl  itaconate  with 
aqueous  ammonia^  it  forms  transparent  colourless  crystals  (m.  p.  192^), 
freely  soluble  in  hot  water,  and  sparingly  soluble  in  alcohol.  The 
amide  decomposes  at  203° ;  it  is  also  slowly  decomposed  by  boiling 
with  water. 

Citraconamide,  prepared  from  methyl  citraconate,  crystallises  in 
colourless  tables,  soluble  in  water.  It  is  slowly  decomposed  by  boiling 
with  water.  When  heated  it  begins  to  decompose  at  184°,  and  melts 
at  191°,  giving  off  ammonia  and  forming  citraconimide. 

il/esaoo?j a j?ii(Ze  forms  flat  transparent  crystals,  melting  at  176"5°;  it 
decomposes  at  200%  and  slowly  evolves  ammonia  when  boiled  with 
water. 

Itaconanilide,  C8Hi02(NHPh)2,  described  by  Gottlieb  {Annalen,  77, 
265),  crystallises  in  white  scales  (m.  p.  185""),  soluble  in  alcohol  and 
ether. 

Citraconanilide  is  precipitated  together  with  aniline  hydrochloride, 
when  ethereal  solutions  of  aniline  and  citraconic  chloride  are  mixed 
together ;  the  two  substances  are  easily  separated  by  washing  with 
water.  The  anilide  is  deposited  from  an  alcoholic  solution  in  whits 
silky  needles,  soluble  in  ether;  it  melts  at  175"5°,  and  at  180°  is  con- 
verted into  citraconaml  (m.  p.  90"^),  which  is  also  formed  when  a  mix- 
ture of  citi-aconic  acid  and  aniline  is  heated  at  100°. 

Mesaconanilide  crystallises  in  silky  white  needles  (m.  p.  185' 7°),  freely 
soluble  in  alcohol  and  ether,  sparingly  soluble  in  boiling  water.  When 
mesaconanilide  is  heated  at  268°,  it  is  converted  into  aniline  and  citra- 
conanil ;  aniline  mesaconate,  heated  at  240°  yields  citraconanil. 

W.  C.  W. 

Action  of  Chlorine  on  Amides.  By  A.  STErxER(5er.,  15, 1606 — 
1609). — When  chlorine  is  passed  into  water  containing  trichloi-aceta- 
mide  in  suspension,  trichloracetochloramide  is  formed.  This  substance 
has  been  described  by  Hofmann  {Ber.,  15,  407)  ;  it  is  converted  into 
trichloracetamide  by  the  action  of  ammonia ;  trichloracetochloramide 
is  not  decomposed  by  potash.  When  the  alcoholic  solution  is  neu- 
tralised with  alcoholic  potash  and  evaporated,  crystals  of  the  potassium 
salt  of  trichloracetamide  are  produced. 

Wallach  has  shown  (Annalen,  184,  26)  that  a  body  having  the 
composition  CzClsONP,  is  formed  by  the  action  of  phosphorus  penta- 
chloride  on  trichloracetamide.    Since  this  compound  cannot  be  obtained 
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when  trichloracefcochloramide  is  substituted  for  trichloracetamide,  the 
author  concludes  that  this  substance  has  the  constitution 

CCI3.CCI :  N.POCU. 

Trichlorolacetamide  is  not  attacked  by  chlorine.  Oxamide  yields 
oxalic  acid  and  ammonia  when  treated  with  moist  chlorine. 

W.  C.  W. 

Phenylmercapturic  Acid,  Cystine  and  Serine.  By  E.  Bau- 
MANN  (Ber.,  15,  1731 — 1735). — Concentrated  alcoholic  solutions  of 
phenylmercapturic  acid  and  of  bromophenylmercapturic  acid  are 
feebly  laevorotatory.  Alkaline  solutions  of  these  compounds  are 
dextrorotatory,  but  alkaline  solutions  of  cystine  and  bromocystine  are 
laevorotatory. 

Phenylmercapturic  acid  is  split  up  by  acids  into  acetic  acid  and 
phenylcystine,  and  phenylcystine  is  decomposed  by  boiling  with  alkalis 
into  phenyl  sulphydrate,  ammonia,  and  pyroracemic  acid.  On  warm- 
ing cystine  with  ammoniacal  silver  solution,  ammonium  pyroraceraate 
is  formed,  and  when  cystine  is  boiled  with  baryta-water,  it  yields 
oxalic  and  uvitic  acids.  These  reactions  induce  the  author  to  regard 
phenylcystine  and  cystine  as  having  the  constitutional  formulae 

COOH.CMe(SPh).NH,  and  C00H.CMe(SH).NH2. 

Serine,  C3H7N03,  is  slowly  decomposed  by  boiling  with  baryta- water. 
Ammonia  is  evolved,  but  neither  oxalic  nor  uvitic  acids  are  produced. 
A  5  per  cent,  aqueous  solution  of  serine  is  optically  inactive. 

W.  C.  W. 

Dimethylsulphamic  Acid.  By  R.  Behrend  (Ber.,  15,  1613 — 
1614). — Dimethylamidosulphuryl  chloride  is  decomposed  by  warm 
water  with  formation  of  dimethylsulphamic  acid  and  a  small 
quantity  of  dimethylamine  sulphate.  Dimethylsulphamic  acid, 
NMe-j.SOsH,  forms  white  crystals  (m.  p.  165°),  soluble  in  water  and 
hot  alcohol.  The  acid  decomposes  carbonates,  forming  salts.  Ethyl 
dimethylsulphamate  prepared  by  the  action  of  dimethylamidosul- 
phuryl chloride  on  an  alcoholic  solution  of  sodium  ethylate,  is  a 
yellow  oil  soluble  in  alcohol  and  ether.  It  is  decomposed  by  heat,  but 
is  not  attacked  by  alcoholic  ammonia  at  the  ordinary  temperature. 

W.  C.  W. 

Substituted  Sulphamides  and  Amidosulphuryl  Chloride.  By 
R.  Behrend  (Ber.,  15,  1610 — 1613). — A  series  of  substituted  sul- 
phamides is  formed  by  the  action  of  ammonia  and  amines  on  dimethyl- 
amidosulphuryl chloride,  NMe^.SOaCl.  Dimethyldiethylsulpliamide, 
NMe2.SO2.NE to,  is  prepared  by  adding  a  solution  of  diethylamine  in 
chloroform  to  dimethylamidosulphuryl  chloride ;  the  residue  which 
is  left  on  evaporating  the  mixture  is  dissolved  in  ether,  and  this 
solution  is  washed  with  water  containing  hydrochloric  acid,  afterwards 
with  sodium  carbonate,  and  finally  with  pure  water.  On  evaporating  the 
ethereal  solution,  dimethylethylsulphamide  remains  as  a  yellow  oil 
(b.  p.  229°)  which  is  heavier  than  water.  The  oil  is  soluble  in 
alcohol,  ether,  chloroform,  and  benzene. 

DimetTiylsulpliamide,  NMe2.SO2.NH2,  is  prepared  by  passing  ammo- 
nia into  dimethylamidosulphuryl  chloride,  and  extracting  the  product 
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with  ether.  The  sulpharnide  from  the  ethereal  solution  is  deposited 
in  prisms  melting  at  96°  and  soluble  in  alcohol,  ether,  and  water. 

himcthylparatohilsnlphamide,  MejN.SOj.NH.C^H;,  obtained  by  the 
action  of  paratoluidine  on  dimethylamidosulphuryl  chloride.  The 
crude  product  is  extracted  with  very  dilute  hydrochloric  acid  and  the 
residue  is  dissolved  in  alcohol.  The  addition  of  water  to  the  alco- 
holic solution  precipitates  the  sulphamide  as  a  white  crystalline  mass 
melting  at  905°,  soluble  in  alcohol,  ether,  and  chloroform.  The 
sulphamide  also  dissolves  in  soda  solution,  forming  a  crystalline  sodium 
salt.  This  compound  is  decomposed  by  the  carbonic  acid  of  the 
atmosphere. 

Diethylamidosulpliriryl  chloride,  obtained  by  the  action  of  sulphuryl 
chloride  on  diethylamine  hydrochloride,  is  a  yellow  oil  (b.  p,  208°) 
resembling  the  corresponding  methyl  compound. 

When  diethylamidosulphuryl  chloride  and  diethylamine  are  heated 
together  in  sealed  tubes  at  60°,  diethylamine  hydrochloride  and 
tetrethylsulphamide,  S02(NEt2)2,  are  produced.  The  sulphamide  is 
a  yellow  oil  boiling  at  250°.  By  passing  dimethylamiue  into  diethyl- 
amidosulphuryl chloride,  diethyldimethylsulphamide  is  formed,  which 
is  probably  identical  with  the  compound  produced  by  the  action  of 
diethylamine  on  dimethylamidosulphuryl  chloride.  It  boils  at  229° 
with  partial  decomposition.  W.  C.  W. 

Derivatives  of  the  Three  Isomeric  Xylenes.  By  B.  Radzis- 
ZEWSKi  and  P.  Wispek  {Ber.,  15,  1743 — 1748). — When  paraxylene, 
prepared  from  paradibromobcnzcne  by  V.  Meyer's  method,  is  acted  on 
by  bromine-vapour,  paraxyhjl  bromide,  CeHiMe.CHaBr,  is  obtained  in 
colourless  needles  (m.  p.  31°,  b.  p.  220°),  soluble  in  boiling  ether, 
chloroform,  and  alcohol.  Paraxylylene  bromide,  C6H4(CHoBr)2.  obtained 
as  a  bye-product  in  the  preparation  of  the  preceding  compound, 
crystallises  in  colourless  plates  (m.  p.  140°,  b.  p.  240 — 250°),  soluble 
in  boiling  chloroform ;  100  parts  of  ether  at  20^"  dissolve  only  2"65 
parts  of  the  dibromide.  When  the  nitrile,  prepared  by  the  action 
of  potassium  cyanide  on  paraxylyl  bromide,  is  decomposed  by  potash, 
paratolylacetic  acid,  CelliMe.CHa.COOH,  is  produced.  This  acid  forms 
colourless  needles  or  plates  melting  at  89°,  soluble  in  hot  water.  The 
following  salts  were  prepared : — C9H9Ag02,  deposited  fi-om  a  hot 
aqueous  solution  in  glistening  needles ;  (C9H902)2Ca  +  3H2O,  silky 
needles.  The  lead,  copper,  and  ferric  salts  are  amorphous,  and  in- 
soluble in  water. 

Ethylparaxylyl  ether,  C6H4Me.CII2.OEt,  is  a  colourless  liquid  boil- 
ing at  203° ;  sp.  gr.  at  17°  =  0-9304. 

Metaxylyl  bromide  is  a  strongly  refractive  liquid  boiling  at  215° ; 
and  having  a  density  of  1'3711  at  23°. 

Metaxylylene  bromide  resembles  the  para-compound  in  crystalline 
form,  and  in  its  melting  and  boiling  points.  It  dissolves  easily  in 
hot  chloroform  ;  100  parts  of  ether  at  20°  dissolve  2"3  parts  of  the  di- 
bromide. On  oxidation  with  chromic  mixture,  it  yields  isophthalic  acid. 
Metatoluic  acid  forms  lustrous  needles  melting  at  54"^,  sparingly 
soluble  in  cold  water.  The  silver,  calcium,  lead,  and  copper  salts 
resemble  the  corresponding  para-compounds.     Ethylmetaxylt/l  ether  is 
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a  colourless  liquid  boiling  at  202°,  and  having  a  sp.  gr.  of  0*9302  at 
17°).  Metaxylyl  alcohol,  CsHiMe.CHa.OH,  boils  at  215°,  and  has  a 
sp.  gr.  of  0-9i67  at  17°. 

Orthoxylyl  bromide  boils  at  216°.  Its  sp.  gr.  is  I'-SSU  at  23". 
Ortlioxylylene  bromide  is  deposited  from  chloroform  in  flat  prisms 
(m.  p.  143°,  b.  p.  240 — 250°)  :  2"07  parts  of  this  compound  dissolve 
in  100  parts  of  ether  at  23°.  Orthotoluylacetic  acid  crystallises  in 
silky  needles  melting  at  85°,  freely  polable  in  hot  water.  The  silver 
salt  is  deposited  from  hot  water  in  plates.  Ca(C9H902)2  +  4H2O 
forms  silky  needles.  The  lead,  copper,  and  ferric  salts  resemble  the 
corresponding  para-  and  meta-compounds.  W.  C.  W. 

Amidoethylbenzene  and  Ethylorthamidotoluene.  By  G. 
Benz  {Ber.,  15,  1646 — 1652). — The  chief  product  of  the  action  of 
ethyl  alcohol  on  aniline  zinc  chloride  at  280°  is  paramidoethyl- 
benzene.  This  compound  has  been  described  by  A.  W,  Hofmann 
{Ber.,  7,  627),  who  obtained  it  from  efchylaniline  hydrochloride,  and 
also  by  Beilstein  and  Kuhlberg  {Annalen,  156,  208). 

Ethylorthamidotoluene,  NH2.C6H3MeBt,  is  prepared  by  heating  equal 
molecules  of  ethyl  alcohol,  orthotoluidine,  and  zinc  chloride  at  270° 
for  eight  hours.  The  crude  product  is  dissolved  in  hydrochloric 
acid,  and  the  base  liberated  in  the  form  of  an  oily  liquid  by  the 
addition  of  soda  to  the  solution.  The  portion  of  the  oil  boiling 
between  220°  and  250°  was  converted  into  oxalate,  and  purified  by 
recrystallisation  from  hot  water  :  an  excess  of  oxalic  acid  mast  be 
avoided  as  it  increases  the  solubility  of  the  salt.  The  pure  base  is 
a  colourless  oil  boiling  at  229°  and  miscible  with  alcohol  and  ether. 

The  acetic  derivative,  CoHn^icN,  is  deposited  from  alcohol  in  long 
silky  needles  soluble  in  benzene  and  alcohol.  It  melts  at  105°  and 
boils  at  314°.  The  sulphate,  (C9Hi3N)2,H2S04,  forms  white  glistening 
needles  or  plates  soluble  in  warm  water.  The  oxalate,  (C9Hi3N)2,H2C204, 
forms  white  scales  sparingly  soluble  in  alcohol,  ether,  and  cold  water. 

W.  C.  W. 

Amidoamylbenzene.  By  A.  Calm  {Ber.,  15,  1642 — 1646). — 
When  a  mixture  of  amyl  alcohol  (1  mol.)  and  aniline  (2  mols.)  is 
heated  with  zinc  chloride  (1  mol.)  at  270°,  amidoamylbenzene, 
NH2.C6H4.C5H11,  is  produced.  This  compound  is  identical  with  the 
base  which  Hofmann  {Ber.,  10,  528)  obtained  by  heating  secondary 
amylaniline  hydrochloride. 

By  the  action  of  sodium  nitrite  on  a  warm  dilute  solution  of  amido- 
amylbenzene hydrochloride,  a  phenol  is  produced  (b.  p.  247 — 251"), 
which  resembles  the  amylphenol  obtained  by  Liebermann  {Ber.,  15, 
156)  by  the  action  of  zinc  chloride  on  phenol  and  amyl  alcohol. 

w.  c.  w. 

Conditions  of  Formation  of  Rosanilines.  By  A.  Rosenstiehl 
and  M.  GERBiiR  {Gompt.  rend.,  95,  238 — 239). — With  reference  to  the 
production  of  rosaniline,  the  amines  may  be  divided  into  three  classes. 
The  first  class  includes  paratoluidine,  a-metaxylidine,  and  inesidine, 
which  yield  no  trace  of  red  colouring  matter  when  heated  with  arsenic 
acid  either  alone  or  mixed  with  one  another,  but  yield  magenta  under 
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ordinary  mannfactnring  conditions  when  mixed  with  members  of  the 
second  class.  All  the  members  of  the  first  class  contain  the  CH3 
group  in  the  para-position,  and  this  furnishes  the  carbon  necessary 
to  unite  the  three  aromatic  amine  residues  into  the  triphcnyl-methane 
group  characteristic  of  rosanilines.  The  second  class  includes  aniline, 
orthotohndine,  and  '^-metaxylidine  which,  alone  or  mixed  with  one 
another,  yield  no  magenta  when  heated  with  arsenic  acid.  The 
authors  find,  however,  that  orthotoluidine  even  when  purified  as  care- 
fully as  possible,  yields  appreciable  quantities  of  magenta  when  heated 
alone  with  arsenic  acid,  and  that  treatment  with  successive  fresh 
quantities  of  arsenic  acid  results  in  the  formation  of  successive  quan- 
tities of  magenta.  It  would  appear,  therefore,  either  that  orthotolui- 
dine retains  small  quantities  of  paratoluidine  or  a-metaxylidine  with 
unusual  obstinacy,  or  that  the  high  temperature  which  it  is  necessary 
to  employ  produces  partial  molecular  change.  The  third  class  in- 
cludes mctatoUiidine  and  symmetrical  xylidine  which  yield  no  magenta, 
even  when  mixed  with  members  of  the  preceding  group. 

The  authors  confirm  the  conclusion  of  E.  and  O.  Fischer,  that  the 
presence  of  a  para-derivative  is  absolutely  essential  to  the  formation 
of  magenta  under  ordinary  manufacturing  conditions.  C.  H.  B. 

Action  of  Sulphuretted  Hydrogen  on  Diazobenzene.  By  C. 
Graeue  and  W.  Mann  {Ber.,  15,  1G83). — Phenyl  sulphide  may  be 
easily  prepared  by  the  action  of  sulphuretted  hydrogen  or,  preferably, 
ammonium  sulphide,  on  a  solution  of  diazobenzene  in  hydrochloric 
or  sulphuric  acids.  A  reddish-yellow  explosive  precipitate  is  formed 
which  gi*adually  decomposes  at  the  ordinary  temperature  with  evolu- 
tion of  nitrogen  and  formation  of  an  oily  liquid.  In  order  to  avoid  ex- 
plosion, the  opei'ation  is  carried  on  in  a  large  basin  containing  lumps 
of  ice.  The  oily  product  is  collected,  separated  from  precipitated 
sulphur,  boiled  for  two  hours,  and  distilled,  when  the  phenyl  sulphide 
comes  over  at  291°.  W.  C.  W. 

Orcinoldiazotoluene.  By  S.  Scichilone  (Gazzetta,  12,  223). — 
On  mixing  a  solution  of  45  grams  of  potassium  nitrite  in  3  litres  of 
water  with  one  of  30  grams  toluidine  nitrate  and  30  of  orcinol  in 
1500  c.c.  water,  a  copious  red  precipitate  is  formed  almost  instanta- 
neously ;  the  orcinoldiazotoluene,  C7H7.N2.C6H.^Me(OH)o,  was  obtained 
in  microscopic  reddish-brown  crystals  (m.  p.  203 — 206°)  from  boiling 
alcohol,  but  is  decomposed  with  formation  of  a  resin  by  repeated  crys- 
tallisation, whether  from  alcohol  or  other  solvents.  In  only  one 
instance,  however,  has  the  author  been  able  to  crystallise  the  diazo- 
compound  ;  in  other  preparations,  a  few  seconds'  boiling  with  alcohol 
was  sufficient  to  alter  it.  C.  E.  Gr. 

Nitro-derivatives  of  Azobenzene-para-sulphonic  Acid.     By 

J.  V.  Janovsky  (Monatsh.  Chem.,  3,  504 — 509). — The  mononitro-acid 
which  the  author  obtained  a  short  time  ago  by  the  action  of  nitric  acid 
on  azobenzene-monosulphonic  acid  (p.  836  of  this  volume)  appears  on 
further  investigation  to  be  a  mixture  of  two  isomeric  acids,  the  forma- 
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tion  of  which  is  accompanied  by  that  of  a  dinitro-  and  a  trinitro- 
acid. 

Mononitrazobenzene-parasulphomc    Acid. — To    prepare   these   acids, 

1  4 

azobenzene-^-sulphonic  acid,  CeHs.Nj.CeHi.SOsH,  is  treated  with  10 
to  12  times  its  volume  of  uitric  acid  (sp.  gr.  1'41),  the  solution 
being  heated  to  the  boiling  point,  and  diluted  after  about  15  minutes. 
The  dilute  solution  is  then  evaporated  to  dryness  on  the  water-bath, 
and  the  excess  of  nitric  acid  removed  by  dissolving  the  residue  in 
water  and  further  evaporation.  If  the  mixture  of  nitro-acids  thus  ob- 
tained be  treated  with  water,  the  greater  part  dissolves,  while  a  small 
portion  remains  undissolved. 

The  sparingly  soluble  mononitro-acid  (A)  resembles  the  monosul- 
phonic  acid  itself,  and  like  the  latter  separates  from  a  hot  solution  in 
lamina)  having  a  golden  lustre.  It  is  moderately  soluble  in  dilute 
nitric  acid,  very  sparingly  in  cold  water,  and  crystallises  in  rhombic 
plates.  Its  potassium  salt,  CizHgNOj.SOsK,  crystallises  in  large,  nearly 
colourless  lamineR. 

The  easily  soluble  mononitro-acid  (B)  yields,  on  evaporation  and 
subsequent  crystallisation,  a  mass  of  microscopic  laminae.  It  is  dis- 
tinguished from  the  former  acid  by  the  dark  colour  of  its  solutions 
and  of  those  of  its  salts.  By  reduction  this  acid  yields  an  amidoben- 
zene-sulphonic  acid,  which  by  further  reduction  is  converted  into 
paramidobenzene-sulphonic  (sulphanilic)  acid  and  metaphenylene- 
diamine  :  hence  the  formula  of  the  B-nitro-acid  is 

NOo.CeHi.N  :  N.C6H4.SO3H. 

The  mother-liquors  of  the  salts  of  this  acid  deposit  deep  yellow-red 
salts,  probably  belonging  to  a  third  isomeric  acid  not  yet  investi- 
gated. 

The  potassium  salt  of  the  B-nitro-acid  crystallises  in  anhydrous 
orange-red  rhombic  plates  having  the  form  of  those  of  sulphanilic 
acid,  and  very  slightly  soluble  in  water.  The  sodium  salt  crystallises 
in  easily  soluble  rhombic  lamina3.  The  lead  salt,  (Ci2H8^02.N2.S03)2Pb, 
crystallises  from  hot  water  in  shining  needles,  sparingly  soluble  in 
cold  water.  The  barium  salt,  (Ci2H8N02.N2.S03)2Ba,  crystallises 
readily  from  hot  water  in  orange-yellow  microcrystalline  prisms. 

The  3.amido-acid,  already  mentioned  as  obtained  by  partial  reduc- 
tion of  the  B-nitro-acid,  is  interesting  as  being  isomeric  with  the 
aniline-yellow  produced  from  diazobenzene-sulphonic  acid :  it  will  be 
more  fully  described  in  a  future  communication. 

Dinitrazohenzeyie-parasulphonic  acid,  C6H3(N02)2-N'2-C6H4.S03H,  is 
formed  by  treating  azobenzene-parasulphonic  acid  at  100°  with 
10  parts  of  nitric  acid  of  sp.  gr.  1'45.  On  diluting  the  resulting 
liquid  and  evaporating,  there  remains  a  crystalline  mass  mostly  soluble 
in  water  ;  and  on  exhausting  this  with  boiling  water,  there  remains  a 
resinous  body  soluble  in  alcohol,  which  contains  nitrogen  as  NO2)  but 
no  sulphur,  and  therefore  cannot  be  a  sulphonic  acid.  It  resembles 
the  product  obtained  by  the  nitration  of  azobenzene,  and  appears  to  be 
produced  by  a  more  complete  decomposition  of  the  sulphonic  acid. 
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The  solution  obtained  by  the  action  of  boiling  water  on  the  crys- 
talline mass  above  mentioned  yields  the  dinitro-acid  on  evaporation, 
in  the  form  of  stellate  groups  of  microscopic  needles.  This  acid  is 
easily  soluble  in  water,  very  hygroscopic,  and  has  an  orange-yellow 
colour,  lighter  than  that  of  the  mononitro-acid.  By  reduction,  it  yields 
sulplianilic  acid  and  triamido-benzene.  Its  potasshan  salt  crystallises 
in  thick  flat  yellow  needles,  Ci2H7(N02)2.N2-S03K,  which  detonate 
violently  when  heated.  It  is  less  soluble  than  the  potassium  salt  of 
the  mononitro-acid.  The  barium  salt  separates  from  boiling  water 
in  warty  groups  of  microscopic  needles,  1  part  of  which  dissolves  in 
140  parts  water  at  68°.  The  lead  salt  crystallises  in  warty  groups  of 
yellow  needles.  The  silver  salt  is  yellow,  pulverulent,  explosive,  and 
very  sparingly  soluble. 

Trinitrazohenzene-s7d])hon{c  acid,  Ci2H6(N02)3.N2.S03H,  is  formed 
by  heating  the  monosulphonic  acid  with  nitric  acid  of  sp.  gr.  1'48  to 
1*51  ;  and  on  treating  the  product  with  hot  water,  a  resinous  body  in- 
soluble in  water  and  in  alcohol  separates  out,  and  the  solution  when 
evaporated  yields  the  trinitro-acid  as  a  crystalline  mass  composed  of 
stellate  groups  of  mici'oscopic  laminre.  The  barium  salt  is  sparingly 
soluble  in  water,  and  crystallises  in  nodular  masses  of  a  light  yellow 
colour.  The  lead  salt  is  also  light  yellow.  The  sodium  salt  is  like- 
wise light  yellow,  but  very  soluble.  The  silver  salt  is  yellow,  micro- 
crystalline,  and  very  explosive.  H.  W. 

Preparation  of  Triphenylphosphine.  By  A.  Michaelis  and 
A.  Reese  (Ber.,  15,  IGIO). — Triphenylphosphine  can  be  prepared  by 
adding  slices  of  sodium  to  a  mixture  of  phosphorous  chloride  (1  mol.) 
and  bromobenzene  (3  mols.),  diluted  with  four  times  its  volume  of 
ether.  The  flask  in  which  the  operation  is  conducted  is  cooled  with 
water,  and  is  also  provided  with  an  upright  condenser.  After  12  hours, 
the  mixture  is  warmed,  the  ether  decanted,  and  the  residue  shaken 
up  with  ether.  The  residue  which  remains  on  distilling  the  ethereal 
solution  cftnsists  of  triphenylphosphine :  it  may  be  purified  by  re- 
crystallisation  from  hot  alcohol.  W.  C.  W. 

Orthanisidine-derivatives.  By  F.  Herold  (Bei-.,  15,  1684 — 
1687) .—Orthamsidine  platinocliloride,  (MeO.C6H4.NH2,HCl)2,PtCl4,  is 
an  unstable  compound.  Monochloranisidine,  MeO.CeHsCl.NHs,  is  ob- 
tained as  a  bye-product  in  the  manufacture  of  anisidine  by  the  reduc- 
tion of  orthonitraniso'il  with  tin  and  hydrochloric  acid.  It  is  contained 
in  the  residue  after  the  anisidine  has  been  distilled  over  in  a  current 
of  steam.  This  substance  melts  at  52°,  and  boils  at  260°.  It  crystal- 
lises in  white  needles  or  prisms,  soluble  in  alcohol,  ether,  and  benzene. 
The  hydrochloride  forms  colourless  needles,  which  rapidly  acquire  a 
pale  green  tint.  It  is  soluble  in  alcohol  and  water.  The  platino- 
cliloride, (MeO.CeH3Cl.NH2,HCl)2,PtCl4,  crystallises  in  yellow  needles, 
soluble  in  waier  and  alcohol,  but  insoluble  in  ether.  The  picrate 
fox'ms  greenish-yellow  needles,  soluble  in  alcohol  and  ether.  It  melts 
at  200°  with  decomposition. 

The   acetic-derivative,    MeO.CeHaCl.NHJc,   crystallises   in   plates, 
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whicli  melt  at  150°  and  boil  at  326°.  Mononitracetochloranisidine, 
prepared  by  adding  fuming  nitric  acid  to  a  solution  of  the  preceding 
compound  in  glacial  acetic  acid,  forms  pale  yellow  needles  melting  at 
185°,  soluble  in  alcohol,  ether,  and  glacial  acetic  acid.  The  dinitro- 
derivative,  obtained  by  dissolving  dry  acetochloranisidine  in  fuming 
nitric  acid,  crystallises  in  needles  melting  at  165°).  The  trinitro- 
compound  forms  orange-coloured  needles  melting  at  198°,  soluble  in 
alcohol  and  strong  acetic  acid.  The  th iocarbamide,  prepared  by  the 
action  of  carbon  bisulphide  and  alcohol  on  chloranisidine,  crystallises 
in  white  needles  melting  at  152'5°,  soluble  in  alcohol,  ether,  and 
acetic  acid.  By  the  action  of  nitrous  acid  on  chloranisidine,  chlor- 
anisoil  (b.  p.  193°)  appears  to  be  formed.  W.  C  W. 

Condensation-products  of  Phenols  and  Acetic  Acid,  and  a 
Simple  Method  for  the  Preparation  of  the  Ethereal  Salts  of 
Phenols.  By  F.  Rasinski  (J.  pr.  Chem.  [2],  26,  53— 66).— This 
work  is  a  continuation  of  Nencki  and  Silber's  researches  (Abstr., 
1881,  591,  811).  Gallacetophenone  gives  rise  to  a  colouring  matter 
when  heated  with  zinc  chloride,  in  the  same  way  that  resacetophenone 
does.  This  colouring  matter  dissolves  in  acids  with  a  yellow,  and  in 
alkalis  with  a  violet  colour  ;  it  is  extremely  unstable.  The  alkaline 
solution,  like  that  of  pyi"ogallol,  turns  brown  in  the  air.  Phenacetem, 
CisHijOo,  is  prepared  by  boiling  together  phenol  (10  grams),  acetic 
anhydride  (20  grams),  and  zinc  chloride  (20  grams)  for  20 — 30 
minutes  ;  the  product  is  well  washed  with  water,  dissolved  in  dilute 
hydrochloric  acid,  and  as  soon  as  the  resinous  matter  is  deposited  the 
solution  is  filtered  and  the  colouring  matter  precipitated  by  ammonia. 
It  is  an  amorphous  carmine-red  powder,  easily  soluble  in  alcohol, 
ether,  glacial  acetic  acid,  and  alkalis,  less  so  in  chloroform  and  carbon 
bisulphide,  and  insoluble  in  water  and  benzene.  The  acid  solution  is 
yellow,  the  alkaline  raspberry-red :  the  colour  is  fugitive.  With  acetic 
anhydride,  phenacetein  forms  an  acetate,  crystallising  in  dark  red 
prisms,  soluble  in  alcohol  and  glacial  acetic  acid  with  green  colour. 
Orcacetein,  C18H16O4,  is  obtained  when  orcinol  (10  grams),  glacial 
acetic  acid  (15  grams),  and  zinc  chloride  (20  grams)  are  heated  to  the 
boiling  point  of  the  mixture.  The  product  is  washed  well  with  water 
and  dissolved  in  dilute  alcohol.  A  small  quantity  of  some  yellow 
prisms  of  a  homologue  of  acetofluorescein  are  deposited  from  the  solu- 
tion. The  chief  product  remains  dissolved,  and  the  filtered  solution 
after  being  evaporated,  is  treated  with  ethyl  acetate,  ether  is  added, 
and  the  resinous  precipitate  is  filtered  ofi":  the  residue  left  on  evapo- 
rating the  ethereal  solution  is  washed  with  dilute  ammonia,  dis- 
solved in  potash,  and  precipitated  with  hydrochloric  acid.  Orcacetein 
is  a  yellow  amorphous  powder,  easily  soluble  in  ether,  alcohol,  and 
glacial  acetic  acid,  sparingly  so  in  chloroform,  carbon  bisulphide,  and 
dilute  ammonia,  and  insoluble  in  water  and  benzene.  Its  alkaline 
solutions  are  yellow,  with  slight  green  fluorescence.  Orcacetein  does 
not  yield  a  crystalline  acetate  with  acetic  anhydride,  but  resacete'in 
under  similar  circumstances  yields  a  resacetein  triacetate,  C16H9AC3O4, 
crystallising  from  glacial  acetic  acid  in  red  tables  with  golden  lustre 
(m.  p.  calc.  229°),  not  soluble  in  alkalis  without  decomposition.  When 
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phosphorus  oxychloride  is  added  to  a  solution  of  orcinol  in  glacial 
acetic  acid,  the  product  poured  into  water,  decomposed  by  boiling 
with  dilate  alkali,  and  the  solution  filtered,  the  addition  of  hydro- 
chloric acid  precipitates  a  substance  crystallising  in  silky  needles 
(m.  p.  146°),  easily  soluble  in  alkalis,  alcohol,  ether,  and  glacial 
acetic  acid,  less  so  in  water,  benzene,  and  carbon  bisulphide.  Ferric 
chloride  colours  the  aqueous  solution  deep  black,  which,  on  boiling 
disappears,  with  formation  of  a  brown  precipitate.  This  substance 
is  probably  orcinyl  monacetate,  C7H7Sc02.  At  the  same  time  small 
quantities  of  orcacetophenone,  C9H10O3  (b.  p.  284 — 286°)  are  pro- 
duced. By  boiling  orcinol  with  acetic  anhydride,  orcinyl  diacetate, 
C7H6(XcO)2,  is  obtained,  boiling  at  280—284°.  The  reaction  with 
phosphorus  oxychloride  shows  that,  in  the  presence  of  this  reagent, 
phenols  can  combine  with  acids,  with  elimination  of  water  and  forma- 
tion of  acid  ethereal  salts  ;  it  is  therefore  a  general  reaction.  Phenyl 
benzoate  can  be  pi-epared  by  adding  phosphorus  oxychloride  to  a 
fused  mixture  of  benzoic  acid  and  phenol  heated  to  between  106 — 
120°,  as  long  as  hydrochloric  acid  is  evolved.  It  is  purified  by  wash- 
ing with  dilute  potash  and  crystallising  from  alcohol.  Its  properties, 
&c.  (m.  p.  69°),  are  those  given  by  Malin  (Annalen^  137,  78)  and 
Doebner  (Ber.,  13,  2222;  Abstr.,  1881,  165). 

By  this  method  the  following  substances  have  been  prepared  : — 
Phenol  siicci7iate,  PhO.Su.PhO  (m.  p.  119°)  ;  resorcinyl  benzoate 
(m.  p.  117°)  and  succinate  (the  author  could  not  prepare  fluoresce'ine 
and  eosine  succinates  from  this  ethereal  salt) ;  orcinyl  benzoate 
(m.  p.  88°),  succinate,  and  oxalate.  From  anhydrous  ethyl  alcohol,  a 
yellowish-red  liquid,  lighter  than  water,  with  an  odour  of  phenetol. 
Corresponding  ethereal  salts  are  obtained  from  glycerol  and  acetic 
and  benzoic  acids,  also  from  glycerol  and  phenol.  D.  A.  L. 

Resocyanin,  and  the  Action  of  Ethyl  Acetoacetate  on  the 
Phenols  in  Presence  of  Dehydrating  Agents.  By  M.  Wit- 
tenberg (/.  pr.  Chem.  [2],  26,  66 — 78).  —  The  author  finds  that 
resocyanin  (/.  pr.  Chem.,  24,  125)  yields  resorcinol  when  fused  with 
potash.  W.  Schmid  (ibid.  [2],  25,  81  ;  this  vol.,  509)  found  that 
resocyanin  is  formed  when  ethyl  acetoacetate  and  resorcinol  are 
heated  with  zinc  chloride  ;  and  since  then  it  has  been  shown  that  the 
same  result  is  obtained  with  other  substances  besides  zinc  chloride, 
viz.,  phosphorus  oxychloride,  benzotrichloride,  and  concentrated 
sulphuric  acid,  the  last-mentioned  giving  the  best  results.  In  the 
paper,  the  author  describes  the  products  of  the  action  of  sulphuric  acid 
on  ethyl  acetoacetate  and  pyrogallol,  and  ethyl  acetoacetate  and 
orcinol. 

Pyrogallol  (3  parts)  is  dissolved  in  ethyl  acetoacetate  (2  parts), 
gently  warmed  on  a  water-bath,  and  mixed  with  a  small  quantity  of 
concentrated  sulphuric  acid ;  the  mass  becomes  yellow,  froths  up,  and 
finally  solidifies;  the  product  is  then  washed  with  water,  and  crystallised 
from  boiling  water.  This  substance,  called  allylene-digallein,  CisHiaOe, 
crystallises  in  rhombic  scales  and  leaflets  (m.  p.  235°  uncorr.),  con- 
taining water  of  crystallisation  which  is  given  off  at  110°.  It  is 
insoluble  in  cold  water,  sparingly  soluble  in  benzene,  ether,  and  cold 
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alcohol,  but  easily  in  hot  alcohol.  Even  in  very  dilute  solutions 
allylene-digallein  gives  a  green  colour  with  ferric  chloride  ;  with  lead 
acetate,  a  lemon-yellow  gelatinous  precipitate  ;  with  barium  hydroxide, 
a  gelatinous  blood-red  precipitate  which,  when  warmed,  changes  into 
!  yellow  feathery  tufts  of  needles,  and  dissolves  in  alkalis  with  a  yellow- 
-red  colour,  gradually  becoming  darker  on  exposure  to  the  air.  Ally- 
'  lene-digalle'in  is  much  more  stable  than  pyrogallol.  By  boiling 
with  acetic  anhydride,  alhjlene-digalleln  diacetate,  Ci6Hio04( 0X0)2,  is 
■formed ;  it  crystallises  from  alcohol  in  large,  colourless,  transparent 
crystals,  which  melt  at  176°,  and  are  insoluble  in  water,  slightly  solu- 
ble in  cold,  easily  in  hot  alcohol.  In  an  equally  simple  manner,  a 
substance  is  obtained  from  orcinol  in  the  form  of  needles  (m.  p.  249°) 
with  14  or  2  mols.  H2O  ;  the  results  of  analysis  correspond  with  either 
CnHieOs  or  C3iH3„09.  This  substance  is  insoluble  in  water,  sparingly  in 
cold,  easily  in  hot  alcohol  and  in  alkalis,  forming  a  pale  yellow  solu- 
tion. The  acetate,  CnHmXcOi  or  CaiHagS^aOg,  crystallises  in  slender  white 
needles  (m.  p.  200°)  ;  the  hromide,  CnHisBrjOs  or  C3iH24Br609,  forms 
four-sided  tables.  When  resocyanin  is  prepared  from  resorcinol  and 
citric  acid,  the  chief  bye-products  are  water  and  carbonic  oxide. 

Pyrogallol  is  dissolved  in  pure  acetone,  and  a  few  drops  of  phos- 
phorus oxychloride  added  (sulphuric  acid  does  not  answer  in  this 
case).  The  product,  C9H10O3,  is  crystalline,  does  not  melt,  but  turns 
brown  at  250°,  and  is  easily  soluble  in  alcohol  and  ether,  but  insoluble 
in  water.  The  author  calls  it  gallacetonin ;  with  alkalis  it  forms 
a  brown-yellow  coloration,  which  quickly  becomes  dark.  Ferric 
chloride  gives  a  purple-red  (at  first  deep,  afterwards  faint).  Lead 
acetate  produces  a  green  precipitate,  which  on  shaking  becomes  blood- 
red.  An  alcoholic  solution  of  the  substance  diluted  with  water  reduces 
silver  nitrate.  When  boiled  with  acetic  anhydride,  it  forms  gall- 
acetomn  monacetate,  CgHgScOa,  which  crystallises  in  leaflets. 

D.  A.  L. 
Constituents  of  Corallin.  By  C.  Zujj-Kovf sky {Monatsh.  Ghem.,  3, 
465 — 485). — According  to  Dale  and  Schorlemmer  (C.  J.,  1879,  Trans., 
148),  the  product  obtained  by  adding  aurin  to  bromine,  both  dissolved 
in  glacial  acetic  acid,  is  pure  tetrabromaurin.  Zulkowsky,  on  the 
other  hand,  finds  that  the  bromination  of  aurin  always  yields  a  mixed 
product  consisting  of  at  least  two  bodies,  viz.,  (1)  bronze-coloured 
crystals ;  (2)  colourless  or  faintly  reddish  scales.  The  bronze- 
coloured  compound  appears  to  be  a  hydrohromide  of  bromaurin,  as  it 
gives  ofi  hydrogen  bromide  in  a  vacuum  at  100°,  and  more  quickly  at 
the  temperature  of  boiling  fusel-oil.  Treated  with  water  on  a  filter,  it 
gave  up  hydrogen  bromide  (1204  p.c.  bromine),  and  when  the  washed 
precipitate  was  repeatedly  boiled  with  alcohol,  a  residue  was  obtained 
exhibiting  the  composition  3287  to  32"40  p.c.  carbon,  1"99  to  1"86 
hydrogen,  and  56'10  bromine. 

From  these  results,  the  author  infers  that  the  bronze-coloured  com- 
pound has  the  composition  Ci9HioBr.i03,2HBr,  and  that  the  subtance 
obtained  from  it  by  successive  treatment  with  water  and  boiling 
alcohol  is  CigHioBiOsjHBr  +  H2O.  These  formulae  must,  however, 
be  regarded  not  as  finally  settled,  but  merely  as  affording  a  provi- 
sional explanation  of  the  experimental  results. 
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The  second  or  colourless  body  produced  by  the  action  of  bromine  on 
aurin  dissolved  in  acetic  acid,  and  found  in  the  last  fractions  of  the 
product,  is  insoluble  in  water,  but  dissolves  in  alcohol  with  pale-green 
colour,  and  does  not  give  up  hydrobromic  acid  to  hot  water.  Its 
analysis  gave  numbers  agreeing  with  the  formula  CiiHuBrgOe.  The 
increased  proportion  of  carbon  seems  to  indicate  that  the  acetic  acid 
has  taken  part  in  its  formation ;  this  may  perhaps  be  represented  by 
the  equation : 

CijHioBriOj  +  C,H,Br,0,  +  H,0  =  CiHuBrsOj. 

Methylaurin  and  Bromine. — The  bromination  of  this  compound  takes 
place  very  easily  and  with  great  precision.  To  2  pts.  bromine  dis- 
solved in  glacial  acetic  acid  is  added  a  solution  of  1  pt.  methylaurin  in 
a  quantity  of  the  same  solvent  sufficient  to  prevent  crystallisation,  the 
whole  being  kept  cool,  and  the  resulting  liquid  placed  in  a  basin  under 
a  bell-jar  to  prevent  the  escape  of  free  bromine.  After  a  while, 
crystals  of  considerable  size  and  brassy  lustre  separate  in  nearly 
theoretical  quantity,  and  on  filtering,  washing  with  glacial  acetic  acid, 
and  further  concentrating  the  filtrate,  a  very  small  quantity  of  the 
same  crystals  is  obtained,  traversed  by  colourless  scaly  crystals.  If 
the  liquids  are  more  concentrated  and  not  kept  cool  during  the  bromi- 
nation, the  first  products  are  contaminated  either  with  unaltered 
methylaurin,  or  with  the  colourless  crystals  above  mentioned.  The 
bromine  derivative  thus  obtained  is  insoluble  in  cold  water,  and  is 
decomposed  by  hot  water,  which  abstracts  hydrobromic  acid.  It  dis- 
solves very  slightly  in  alcohol,  with  brownish-yellow  colour. 

The  product,  freed  from  hydrobromic  acid  by  washing  with  water, 
dissolves  in  alcohol  with  violet  colour,  in  caustic  potash  with  magenta 
colour,  agreeing  in  these  characters  with  the  brominated  compound 
obtained  from  aurin.     It  is  a  hydrobromide  of  methylaurin, 

C2oHi2Br403,HBr,H20, 

which  further  resembles  the  analogous  aurin-corapound  in  forming 
with  alcoholic  potash  a  salt  which  easily  separates  in  distinct  metalli- 
cally lustrous  crystals,  and  dissolves  in  water  with  violet  colour. 
After  treatment  with  hot  water  till  it  no  longer  gave  the  reaction  of 
hydrobromic  acid,  the  residue  gave  by  analysis  numbers  agreeing  with 
the  formula  of  tetrahromomethylaurin,  C2oHi2Br402. 

Methylaurin  toith  Potash. — The  product  obtained  by  fusing  methyl- 
aurin with  potassium  hydroxide  consists  mainly  of  para-hydroxyben- 
zoic  acid,  Corallin  similarly  treated  yields  the  same  product,  together 
with  a  small  quantity  of  phenol. 

Methylaurin  heated  with  water  in  sealed  tubes  at  240 — 250°  is 
converted  into  dihydroxybenzophenone  and  cresol : 

C20H16O3  +  H2O  =  CO(C6Hi.OH)2  +  CvHsO. 

Corallin-phthale'in,  the  isomeride  of  phenol-phthalein,  C20H14O4, 
which  Zulkowsky  formerly  obtained  by  the  action  of  oxidising  agents 
on  corallin,  yields,  by  fusion  with  potash,  a  small  quantity  of  para- 

4  r  2 
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hydroxybenzoic  acid,  together  with  a  large  quantity  of  resinous 
matters. 

Nature  of  the  so-called  "  Oxidised  Aurln.^^ — This  easily  crystallisable 
but  unstable  compound,  which  the  author  formerly  obtained  from 
corallin,  is  converted  by  nascent  hydrogen,  or  by  prolonged  boiling 
with  dilute  alcohol,  into  leucaurin.  From  its  solution  in  acid  sodium 
sulphite,  hydrochloric  acid  throws  down  aurin  sulphite  in  small 
cubes.  Its  reactions  with  reducing  agents  appear  to  begin  in  the 
manner  shown  by  the  equation  CigHisOs  =  CigHuOj  +02  +  H^O, 
that  is  to  say,  it  behaves  like  a  hydrated  peroxide. 

The  author  therefore  endeavoured  to  prepare  it  directly  from  aurin 
by  adding  potassium  manganate  to  a  solution  of  that  substance  in 
potash.  The  resulting  liquid  yielded  with  sulphuric  acid  a  cinnamon- 
brown  precipitate,  from  the  alcoholic  solution  of  which  the  "  oxidised 
aurin  "  crystallised  out.  This  substance,  however,  when  treated  with 
water,  easily  gives  up  sulphuric  acid;  it  is  in  fact  a  sulphate  of 
aurin,  and  may  also  be  prepared  by  adding  sulphuric  acid  to  an  alcoholic 
solution  of  aurin,  whereby  a  cake  of  needle-shaped  crystals  is  ob- 
tained, which  may  be  freed  from  mother-liquor  by  pump-filtcation  and 
washing.  The  compound  thus  prepared  is  identical  in  properties  and 
composition  with  that  which  is  obtained  from  corallin.  When  aurin 
sulphate  is  dissolved  in  glacial  acetic  acid  at  the  boiling  heat,  red 
crystals  are  obtained,  consisting  of  an  acetosulphate  of  aurin. 

MetliTjlaurin  sulphate  may  be  prepared  in  the  same  manner  as  the 
aurin  compound,  but  takes  longer  to  crystallise.  It  forms  fine  crys- 
tals of  a  deep  red  colour  with  blue  surface-shimmer,  which  easily  give 
up  their  sulphuric  acid  when  washed  with  hot  water.  It  contains 
12'96   p.c.    HjSOi  or   4'23  p.c.   sulphur,  agreeing  with  the  formula 

(C2oH,603)2,H2S04.  H.    W. 

Homologues  of  Deoxybenzoin  and  Benzophenone.  By  C. 
SoLLSCHER  (Ber.,  15,  1G80 — 1(582). — Ethyldeoxyhenzoin, 

CHjPh.CO.CeHiEt, 

prepared  by  the  action  of  aluminium  chloride  on  ethylbenzene  and 
phenylacetic  chloride,  crystallises  in  small  plates,  melting  at  64°,  freely 
soluble  in  ether,  benzene,  and  warm  alcohol.  On  oxidation,  it  yields 
terephthalic  acid ;  and  on  reduction  with  phosphorus  and  hydriodic 
acid  at  190°,  it  yields  para-ethyldibenzyl  (b.  p.  294°).  When  treated 
with  alcoholic  potash  at  150°,  it  is  converted  into  the  secondary 
alcohol,  CH2Ph.CH(OH).C6H4Et,  which  boils  at  a  temperature  above 
350".  By  the  action  of  dilute  sulphuric  acid  on  this  alcohol,  ethyl- 
stilbene,  CHPh  '.  CH.CfilliEt,  is  obtained,  crystallising  in  plates  (m.  p. 
90°),  soluble  in  ether,  benzene,  and  boiling  alcohol.  The  addition  of 
bromine  to  a  solution  of  ethyldeoxyhenzoin  in  ether,  gives  rise  to  an 
addition-product,  Ci6Hi4Br20,  which  crystallises  in  plates  (m.  p.  113°), 
soluble  in  hot  alcohol. 

When  aluminium  chloride  acts  on  metaxylene  and  phenylacetic 
chloride,  a  yellow  oil  is  produced,  which,  in  the  course  of  time,  deposits 
a  small  quantity  of  dimethyldeoxyhenzo'in,  CH2Ph.CO.C6H3Me2,  in 
crystals,  melting  at  93°,  and  soluble  in  ether  and  hot  alcohol.     The 
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chief  portion  of  the  ketone  remains  liquid.     It  boils  without  decom- 
position above  350°,  and  yields  a-xylidic  acid  on  oxidation. 

Ethylbenzophenone,  PhCO.CeHiEt,  boils  above  300°,  without  decom- 
position. It  is  heavier  than  water  and  dissolves  in  alcohol,  benzene, 
and  ether.  It  yields  parabenzoylbenzoic  acid  on  oxidation,  and  on 
reduction  with  hydriodic  acid  and  phosphorus,  it  yields  the  hydro- 
carbon CisHiB,  which  J.  T.  Walker  obtained  from  ethylbenzene  and 
benzyl  chloride. 

l)imethylhenzoj)7ienone,  PhCO.CBlIsMea,  prepared  from  metaxylene 
and  benzoic  chloride,  is  a  liquid  heavier  than  water ;  it  boils  above 
350°.     On  reduction,  it  yields  a  hydrocarbon,  CijHu,  boiling  at  290°. 

W.  C.  W. 

Aqueous  Solutions  of  Salicylic  Acid.  By  W.  Alexejefp 
{J.pr.  Cliem.  [2],  25,  518 — 521). — Solutions  of  the  acid  are  obtained 
by  heating  the  acid  with  water  in  closed  tubes  slightly  above  100°. 
When  tliey  are  cooled  quickly,  the  whole  becomes  a  crystalline 
magma,  but  when  they  are  cooled  slowly,  peculiar  results  are  obtained, 
the  acid  separating  sometimes  as  an  oil  and  sometimes  in  crystab. 
A  few  examples  of  these  results  are  given :  solutions  containing 
73*01  and  GG71  per  cent,  of  the  acid  solidify  suddenly  respectively  at 
68°  and  07";  whilst  those  containing  61-2,  42-90  to  21-20,  or  4*57, 
become  turbid  at  76°,  90-5°,  or  63°,  and  deposit  the  acid  as  an  oil : 
solutions  containing  2*96  per  cent,  become  turbid  at  49°,  and  the 
acid  separates  in  crystals  :  solutions  made  at  12'5°  contain  016  per 
cent,  of  salicylic  acid  ;  at  (jQ°,  1-27  per  cent. ;  at  81°,  2-44  per  cent. ; 
at  100°,  867  per  cent.  From  these  facts,  the  author  infers  that  there 
are  three  different  kinds  of  solutions,  viz. : — 1st.  Solutions  of  water 
in  salicylic  acid.  2nd.  Solutions  of  the  acid  in  water,  which  deposit, 
on  cooling,  the  "  liquid  acid."  3rd.  Solutions  of  the  acid  in  water 
depositing,  under  similar  conditions,  crystals  of  the  acid.  The  "  liquid 
acid "  is  an  example  of  the  1st  kind,  and  the  supernatant  liquid, 
which  is  highly  refractive,  of  the  2nd  or  3rd  ;  for  the  same  solution 
may  be  classed  in  either  one  of  these  according  to  the  temperature  at 
which  it  is  prepared,  inasmuch  as  all  solutions  made  below  100°  con- 
tain the  ''  solid  acid,"  whilst  those  made  above  100°  contain  the 
"  liquid  acid."  D.  A.  L. 

Two  Anhydrides  of  Parahydroxybenzoic  Acid.  By  A.  Klkpl 
(J.  pr.  Cliem.  [2],  25,  525 — 526). — When  parahydroxybenzoic  acid  is 
distilled,  about  half  of  it  breaks  up  into  phenol  and  carbonic  anhy- 
dride ;  the  remainder  consists  of  anhydrides,  water,  and  a  substance 
of  the  constitution  C13H10O3.  In  order  to  obtain  satisfactory  results, 
overheating  must  be  avoided,  and  the  distillation  ought  to  be  stopped 
as  soon  as  the  residue  becomes  solid.  This  residue  consists  of  a 
mixture  of  two  anhydrides ;  one  soluble,  the  other  insoluble  in 
absolute  alcohol.  The  insoluble  anhydride,  C7H402,  preponderates, 
amounting  to  about  one-third  of  the  acid  used.  It  is  a  white  amor- 
phous powder,  insoluble  in  ordinary  solvents ;  when  heated,  it  decom- 
poses without  melting.  It  dissolves  in  concentrated  sulphuric  acid, 
forming   parahydroxybenzosulphonic    acid.        By   prolonged    boiling 
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with  potash,  this  anhydride  is  reconverted  into  parahydroxybenzoic 
acid.  When  heated  in  a  sealed  tube  with  dilute  sulphuric  acid,  it  is 
decomposed,  producing  carbonic  anhydride  and  phenol.  The  soluble 
anhydride,  CjiHuOv,  is  deposited  from  the  boiling  alcoholic  solution  as 
it  cools  as  a  white,  indistinctly  crystalline,  powder  melting  at  about 
275°.  It  is  produced  from  3  mols.  parahydroxybenzoic  acid  by  the 
splitting  off  of  2  mols.  water.  It  is  easily  reconverted  into  the  acid, 
even  by  warming  it  with  dilute  alkalis,  and,  when  etherified,  forms 
ethereal  salts  of  parahydroxybenzoic  acid.  When  warmed  with  acetic; 
anhydride,  it  dissolves,  forming  an  acetate,  CziHisOt^c,  which  crystal- 
lises in  small  needles  melting  at  230".  D.  A.  L. 

Some  Derivatives  of  Isophthalic  Acid.  By  B.  Beyer  (J.  pr. 
Ghem.  [2],  25,  465 — 518). — After  a  short  historical  sketch  of  work 
done  by  various  workers  in  connection  with  this  subject,  the  author 
describes  his  own  experiments.  The  isophthalic  acid  used  was  pre- 
pared by  Fittig's  method  {Annalen,  153,  268),  by  the  oxidation  of 
coal-tar  xylene  with  potassium  dichromate  and  sulphuric  acid,  and 
separation  of  the  mixture  of  terephthalic  and  isophthalic  acids  thus 
obtained  by  means  of  their  barium  salts. 

fi-Mononitrnisophthalic  acid,  N02C6H3(COOH)2  +  l^HaO  (m.  p. 
249°),  is  prepared  by  heating  isophthalic  acid  with  fuming  nitric  acid, 
until  it  no  longer  gives  a  precipitate  with  water. 

Potassium  r^-monojiitroisophthalate,  N02.C6H3(COOK)2  +  IIH2O, 
ciystallises  from  aqueous  alcohol  in  clusters  of  fine  needles,  and  is  very 
soluble  in  water.  Heated  at  100°,  it  loses  ^  niol.  H2O,  becoming 
slightly  yellow ;  at  higher  temperatures,  it  smoulders  to  a  black  car- 
bonaceous mass,  swelling  up  and  increasing  in  volume,  like  mercury 
sulphocyanate  under  similar  circumstances ;  when  heated  quickly,  it 
decomposes  with  slight  explosion.  It  gives  no  precipitate  with  mag- 
nesium sulphate,  mercuric  chloride,  manganese  sulphate,  cobalt 
nitrate,  or  nickel  nitrate  ;  but  gives  a  precipitate  on  warming  with  cal- 
cium chloride,  strontium  nitrate,  and  with  zinc  and  cadmium  sulphates 
in  the  cold  a  white  precipitate,  soluble  on  heating ;  ferric  chloride 
forms  a  brown-red  precipitate ;  copper  sulphate,  a  blue  gelatinous 
precipitate  ;  silver  nitrate,  a  white  crystalline  precipitate,  somewhat 
soluble  on  heating ;  lead  acetate  and  mercurous  nitrate,  white  preci- 
pitates. It  is  soluble  in  hot  water  (1'23  parts  of  water  at  99°  dissolves 
1  part  of  the  substance) ;  on  cooling  the  saturated  solution,  it  solidifies 
to  a  hard  mass.     It  loses  its  water  of  crystallisation  on  heating. 

Sodium  '^-mononitroisophthalate  is  obtained  pure  in  short  needles  by 
precipitating  a  saturated  aqueous  solution  with  alcohol ;  the  potassium 
salt  may  also  be  purified  in  this  manner.  Heated  to  160°,  it  turns 
reddish-yellow,  and  detonates  at  higher  temperatures. 

Ammonium,  <^-nitroisoj)hthalate  crystallises  from  water  in  brilliant 
leaflets.  On  evaporating  its  solution  on  a  water-bath  or  on  drying 
over  sulphuric  acid,  it  loses  ammonia,  and  is  converted  into  the  acid 
salt,  N02.C6H3(COO.NH4).COOH. 

Magnesium  '^-mononitroisopMhalate,  NOj.CeHs  I  (C00)2Mg  4-  5HoO, 
forms  small  brilliant  colourless  crystalline  granules,  which  form  a 
hard  crust  on  the  walls  of  the  vessel ;  46'5  parts  of  water  at  15° 
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dissolve  1  part  of  salt.  It  loses  ^  mol.  H^O  over  sulphuric  acid,  and 
the  rest  at  150°.  Tlie  calcium  and  barhini  salts  have  already  been 
described  by  Fittig  (loc.  cit.).  The  former  is  soluble  in  140  parts 
of  water  at  15°;  the  latter  in  117  parts;  the  reddish  barium  salt 
loses  its  water  of  crystallisation  over  sulphuric  acid,  becoming  yellow. 
The  strontium  salt,  NOz.CeHj '.  (C00)2Sr  +  4^H.iO,  forms  stellate 
aggregations  of  beautiful  prisms ;  loses  1  mol.  HjO  over  sulphuric 
acid,  and  the  rest  at  150°.  It  is  very  sensitive  to  light,  turning 
deep  violet-red;  at  100°  it  becomes  yellow.  It  requires  212  parts  of 
water  at  15°  to  dissolve  it.  The  zinc  salt  forms  crystalline  granules 
with  1  mol.  HjO,  which  is  given  off  at  160°  :  it  is  soluble  in  182 
parts  of  water.  The  cadmium  salt  crystallises  in  tufis  of  slender 
colourless  needles  with  2  raols.  of  H.jO,  of  which  1^  mol.  is  given  off  at 
100°,  and  the  remainder  at  160° :  it  is  soluble  in  133  parts  of  water  ; 
its  hot  concentrated  solution  solidifies  on  cooling  to  a  thick  stiff  jelly. 
The  lead  salt  is  a  white  gelatinous  precipitate,  afterwards  somewhat 
crystalline,  insoluble  in  water,  when  precipitated  from  the  potassium 
salt  by  lead  acetate.  It  is  a  basic  salt,  =  the  neutra/1  salt  -f  ^PbO.  The 
copper  salt  is  thrown  down  as  a  blue  gelatinous  precipitate,  when 
copper  sulphate  is  added  to  the  potassium  stilt :  it  is  insoluble  in 
water.  When  heated,  it  turns  green,  and  finally  detonates.  It  is  a 
basic  salt.  The  silver  salt  is  a  feebly  yellow  voluminous  precipitate, 
only  slightly  soluble  in  water.  It  is  coloured  brownish  by  light  or  by 
heating  at  100°  ;  at  higher  temperatures  it  detonates  violently.  The 
manganese  salt  is  obtained  in  short  thick  prisms  which  turn  brown  in 
the  air ;  or  by  quick  cooling  of  a  very  hot  solution,  in  slender  needles 
which  gradually  change  into  brilliant  granular  crystals  containing 
5  mols.  HaO,  half  of  which  goes  off  over  sulphuric  acid,  and  the  other 
half  at  150°  :  it  is  soluble  in  41  parts  of  water  at  15°,  The  ferric  salt 
is  a  gelatinous  pale-brown  precipitate.  The  cobalt  salt  forms  pale-red 
round  crystalline  nodules,  containing  4^  mols.  HjO,  which  go  off  at 
160°  ;  the  salt  turns  blue- violet  at  higher  temperatures  :  it  is  soluble, 
in  46'3  parts  of  water  at  15°,  The  nickel  salt  forms  small  round 
bluish-green  nodules,  which  lose  their  4^  mols.  H^O  at  160°,  and 
turn  yellowish-green  ;  36*5  parts  of  water  dissolve  1  part  of  the  salt. 

Ethyl  rf-mononitroisophthalate,.  already  described  by  Storrs  and  Fittig. 
(loc.  cit.),  fuses  at  83"5° ;  in  resolidifying,  small  crystalline  nodules 
appear  in  different  parts  of  the  fused  mass,  and  from  these  stellate 
crystals  spread  in  all  directions,  more  nodules  appear  and  more 
crystals  until  solid  ;  these  phenomena  are  accompanied  by  decrepita- 
tion, crackling,  and  contraction. 

Methyl  <^-mononitroisuphthalate,  ]S'02.C6H3(COOMe),  prepared  in  a 
similar  way  to  the  ethyl  compound,  forms  slender  glistening  white 
needles  melting  at  121'5°,  soluble  in  alcohol;  when  warmed,  it  has 
an  odour  like  that  of  aniseed.  With  lY-mononitroisophthalic  acid  (com- 
pare Storrs  and  Fittig,  loc.  cit.),  the  following  additional  reactions  have 
been  tried : — On  heating,  it  becomes  yellow.  It  gives  with  zinc 
sulphate,  cadmium  sulphate,  silver  nitrate,  lead  acetate,  and  mer- 
curic chloride,  white  precipitates ;  with  ferric  chloride,  brown ;  and 
with  copper  sulphate,  pale  green.  It  is  soluble  in  108'2  parts  of 
water  at  99°,  and  crystallises  from  the  solution  with  2  Doola.  HO-^, 
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which  go  off  at  140°.  The  hydrochloride  has  been  already  described 
(loc.  cit.y.     The  platinochlorida, 

['(COOH)2C6H3.NH2,HCl]2PtCli  +  3  H^O, 

forms  dark  yellow  very  thin  small  leaflets  and  prisms,  mostly  united 
in  stellate  and  radiating  groups  ;  on  heating,  it  turns  red-yellow. 

^{-Amidoisophthalic  acid  hydrobromide,  (COOH)9C8H3.NH2,HBr,  crys- 
tallises in  tufts  of  colourless  needles  or  prisms,  very  soluble  in  water ; 
on  cooling  hot  concentrated  solutions,  firstly  a  magma  forms,  and 
finally  quite  a  hard  mass.  The  nitrate  crystallises  in  very  beautiful 
colourless  tables  and  leaflets,  or,  if  the  cooling  is  slow,  in  thick  prisms 
with  1^  mol.  HoO.     It  is  not  very  soluble  in  cold  water. 

Fotassium  '^-monamidoisophthaJate,  (COOK)2C6H3.NH2,  is  very 
soluble  in  water  ;  it  crystallises  from  90  per  cent,  alcohol  in  slender 
needles.  The  sotZtum  sa^Hs  analogous  to  the  potassium  salt.  The  mag- 
nesium salt  crystallises  in  extremely  slender  long  needles  with  4^  mols. 
H2O,  -w^hich  are  given  off  at  130°.  It  dissolves  in  5  parts  of  water  at  15°  ; 
the  solution  turns  brown,  but  in  a  lesser  degree  than  the  calcium  and 
strontium  salts.  The  calcium  salt  crystallises  in  globular  aggregations 
and  crusts  of  fine  needles,  with  8^  mols.  HjO,  given  off  at  150° ; 
soluble  in  13*4  parts  of  water  at  15".  The  strontixim  salt  forms  small 
tables  and  leaflets,  with  1  mol.  HjO,  which  it  loses  at  150",  and 
changes  to  brilliant  scales :  it  is  soluble  in  11"61  parts  of  water  at  15°. 
The  barium  salt  forms  brown-red  radiating  prisms,  with  1^  mol.  H2O, 
which  is  given  off  at  150"  :  it  is  soluble  in  ly'42  parts  of  water  at  15°. 
The  zinc  salt  is  an  insoluble  crystalline  precipitate.  The  cadmium  and 
lead  salts  are  amorphous  insoluble  precipitates.  The  silver  salt, 
COOH.(COOAg)C6H3-NH2,  is  precipitated  from  the  neutral  potassium 
salt  by  silver  nitrate  ;  it  forms  microscopic  prisms.  By  boiling  with 
water,  it  is  completely  decomposed  with  the  deposition  of  silver. 

Ethyl  r^-monamidoiscypMhalate,  (COOEt)2.C6H3.NH2,  made  by  reducing 
the  nitroisophthalate.  Zinc-dust  is  gradually  added  to  a  mixture  of 
50  grams  ethyl  nitroisophthalate,  300  grams  absolute  alcohol,  and 
500  grams  strong  hydrochloric  acid,  cooled  with  ice.  The  product  is 
poured  into  water,  and  the  insoluble  ethyl  salt  filtered  off,  and  crystal- 
lised from  alcohol.  It  forms  tufts  of  colourless  thin  leaflets  (m.  p.  118°, 
resolidifies  about  113°),  very  slightly  soluble  in  water,  from  which  it 
crystallises  in  long  slender  needles,  very  soluble  in  ether.  The  solutions 
show  a  violet  fluorescence. 

Methyl  of-monamidoisophthalate,  (COOMe)2C6H3.N'H2,  prepared 
from  the  nitroisophthalate  in  a  similar  manner  to  the  ethyl  com- 
pound ;  the  amido-ether  is  separated  by  adding  soda  and  sodium 
acetate  to  the  solution ;  the  white  flocks  are  filtered  off,  washed, 
and  crystallised  from  methyl  alcohol ;  it  then  forms  very  thin 
broad,  somewhat  yellow,  tables  and  leaflets,  which  glisten  when  dry. 
It  is  slightly  soluble  in  water,  and  crystallises  from  the  solution  in 
tufts  of  long  needles ;  it  is  very  soluble  in  ether ;  the  solutions  are 
fluorescent.  It  melts  at  176°,  and  resolidifies  at  about  164°.  Like  the 
ethyl  compound,  it  becomes  electric  on  warming. 

If  a  sufficient  quantity  of  potassium  nitrite  is  gradually  added 
to   a  very   cold   solution   of  7-amidoisophthalic   acid    hydrochloride, 
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'^-diazoisophthalic  acid  separates  after  some  time  as  a  reddish  crys- 
talline mass.  When  boiled  with  much  water,  it  is  converted  into 
<y-hydroxyisophthnlic  acid,  identical  with  that  of  Heine  (Abstr.,  1880, 
549),  and  of  Tonnies  (Abstr.,  1881,  50)  :  by  boiling  with  strong  hydro- 
chloric acid,  a  mixture  of  two  acids  is  obtained,  which,  when  neu- 
tralised with  calcium  carbonate  and  digested  with  lime,  deposits 
hydroxyisophthalic  acid  as  basic  calcium  salt,  whilst  the  calcium 
salt  of  "i-monochlorisophthalic  acid  remains  in  solution.  This  acid, 
C6H:,Cl(COOH)2  -|-  ^HiO,  crystallises  from  water  in  long  slender 
needles,  genfirally  in  tufts  (m.  p.  278").  The  air-dried  substance 
glistens,  after  drying  at  a  high  temperature;  it  is  scarcely  soluble 
even  in  hot  water.  It  loses  its  ^  mol.  HjO  at  120°  :  1  part  of  acid  dis- 
solves in  3450  parts  of  water  at  15°.  It  shows  the  following  reactions : — 
With  cadmium  sulphate,  an  extremely  bulky  white  precipitate,  soluble 
when  hot ;  with  ferric  chloride,  a  thick  light-brown  precipitate ;  with 
lead  acetate,  a  thick  white  precipitate  ;  with  silver  nitrate,  similar,  but 
soluble  when  hot;  mercurous  nitrate,  a  gelatinous  white  precipitate. 

Putassinm  '■{-monochhrisophthlate^  C6H3Cl(COOK)2,  crystallises  from 
water  or  alcohol  in  fern-like  tufts  of  small  needles.  The  sodium 
salt  is  similar  to  the  potassium  salt.  The  magnesium  salt  crystallises 
in  hard  rectangular  tablets  with  7  mols.  HjO,  which  are  driven  oif 
at  150" :  when  its  solution  is  cooled  quickly,  it  is  deposited  in 
bunches  of  long  slender  needles,  which  ultimately  turn  into  tablets. 
The  calcium  salt  forms  globular  aggregations  of  small  prisms,  con- 
taining 2  mols.  H,jO,  driven  off  at  140' ;  1  part  of  this  salt  dissolves 
in  28"2  parts  of  water  at  15°.  The  strontium  salt  crystallises  in 
clusters  of  long  hair-like  needles,  with  1  mol.  HjO,  given  off  at  140° ; 
it  is  soluble  in  108  parts  of  water  at  15°.  The  barium  salt  is  very 
similar  to  the  strontium  salt,  has  2  rat)ls.  HjO,  given  off  at  130°,  and 
is  soluble  in  71  parts  of  water  at  15°.  The  ccidmium  salt  forms 
nodular  aggregations  of  very  small  needles,  and  is  soluble  in  330 
parts  of  water  at  15°.  The  copper  salt  is  a  crystalline  blue  pre- 
cipitate, insoluble  in  water,  and  turns  green  when  warmed.  The 
silver  salt,  C6H3CI(COOAg)o,  when  first  precipitated,  is  gelatinous, 
becomes  gradually  flocculeut,  and  finally  crystalline ;  it  is  soluble  in 
hot  water,  and  crystallises  out  in  tufts  of  very  small  needles. 

Ethyl  <^-mmiochlorisop}ithalate,  C6H3Cl(COOEt)2,  is  prepared  in  the 
ordinary  way  by  passing  hydrochloric  acid  gas  into  an  alcoholic  solu- 
tion of  chlorisophtbalic  acid.  It  is  precipitated  in  cold  water,  washed 
with  soda,  and  then  with  water,  and  crystallised  from  alcohol.  It 
forms  short  prisms  melting  at  about  45°.  D.  A.  L. 

Carbamic  and  Thiocarbamic  Derivatives  of  Phthalic  Acid. 
By  A.  PiUTTi  (Gazzetta,  12,  109 — 180). — When  phthalic  anhydride  is 
heated  with  urea  at  temperatures  above  130°,  phthalimide  (m.  p.  229°) 
is  formed  with  evolution  of  ammonia  and  carbonic  anhydride ;  but 
below  that  temperature  the  reaction  is  different.  An  intimate 
mixture  of  phthalic  anhydride  and  urea,  when  heated,  begins  to  melt 
at  118°  ;  the  temperature  is  then  gradually  raised  to  125°,  and  as  soon 
as  carbonic  anhydride  begins  to  be  evolved  the  lamp  is  removed.  The 
I'esidue  is  then  exhausted  with  cold  water,  which  dissolves  the  ammonium 


1298  ABSTRACTS  OF  CHEmCAL  PAPERS. 

pTithalate  formed,  washed  with  ether,  and  crystallised  from  boiling 
water.  The  phthalocarbamic  acid,  COOH.CgHi.CO.NH.CONHz,  thus 
obtained,  crystallises  in  stellate  clusters  of  lustrous  scales,  almost 
insoluble  in  ether  and  in  cold  water,  but  dissolving  in  281)  parts  of 
water  at  99°.  It  does  not  melt,  but  begins  to  decompose  above  150°, 
leaving  a  residue  of  phthalimide,  but  no  nreido  is  formed.  The 
barium,  sodium,  and  silver  salts  are  described  ;  they  are  all  crystalline. 

Phthalic  tireide,  CeHi '.  (C0NH)2 !  CO,  is  not  formed  by  the  action  of 
phthalic  anhydride  or  chloride  on  urea,  but  may  easily  be  obtained  by 
treating  phthnlocarbamic  acid  with  phosphorus  oxychloride ;  the  pro- 
duct is  mixed  with  ether,  and  the  precipitate,  after  being  washed  with 
ether,  is  crystallised  from  boiling  water  or  alcohol.  It  forms  long 
silky  needles,  which  decompose  at  185 — 190°  without  evolution  of 
gas,  yielding  phthalimide  and  cyanuric  acid.  Silver  phthalic  ureide 
crystallises  in  long  slender  needles. 

Phthalothiocarhamic  acid,  COOH.CsHi.CO.NH.CSNHa.  —  This  is 
obtained  in  a  manner  similar  to  the  carbamic  acid  by  heating  thiocar- 
bamide  with  phthalic  anhydride  at  about  130°  ;  the  mass  softens,  melts, 
and  again  solidifies  without  any  gas  being  evolved.  Purified  in  the 
manner  above  described,  the  new  acid  crystallises  in  long  needles  or 
large  plates,  almost  insoluble  in  ether  and  benzene.  It  melts  at  171 
— 172°  with  decomposition,  phthalimide,  ammonia,  and  carbon  oxysul- 
phide  being  produced.  The  barium  salt  crystallises  in  colourless 
needles  of  the  formula  (C9H7N203S)2Ba  +  7H2O. 

When  phthalothiocarhamic  acid  in  alcoholic  solution  is  treated  with 
mercuric  oxide,  it  yields  monethyl  phthalate,  COOH.CeHi.COOEt, 
and  urea,  the  reactions  in  all  probability  being — 

COOH.aH4.CO.NH.CSNH2  +  EtOH  +  HgO  =  COOH.CsHvCOOEt 
+  CN.NHj  +  H2O  +  HgS,  and  CN.NH^  +  H.,0  =  NH^.CO.NHj 

The  acid,  when  heated  with  anhydrous  alcohol  and  copper  at 
120 — 130°,  gives  monethyl  phthalate  and  thiocarbaraide. 

C.  E.  G. 

Diphthalyl.  By  C.  Gr\ebe  and  H.  Schmalzigaug  {Ber.,  15,  1673 
1675). — The  vapour-density  of  diphthalyl  (m.  p.  334°)  was  found  to 
be  897,  corresponding  with  the  formula  Ci6H(,0i.  At  the  ordinary 
temperature,  bromine  unites  with  diphthalyl,  forming  an  addition-pro- 
duct, Ci6H804Br2,  crystallising  in  microscopic  plates,  soluble  in  chloro- 
form. This  compound  begins  to  soften  at  220°,  and  decomposes  with 
evolution  of  bromine.  The  chief  product  of  the  action  of  a  boiling 
solution  of  potash  on  the  addition-product  is  diphthalic  acid. 

From  these  facts,  the  authors  are  inclined  to  regard  the  constitution 
of  diphthalyl  as — 

CeHi  ,C6H4 

'      \c :  c< 


COO^  ^000 

An  acid  having  the  composition  CieH^Oi  is  formed  by  the  action 
of  zinc-dust  on  an  ammoniacal  solution  of  diphthalyl. 

W.  C.  W. 

Diphenylfumaric  and    Diphenylmaleic  Acids.    By  L.  Riro- 
HEiMBR  {Ber.,   15,   1625 — 1629). — The  acid  which  Reimer  {Ber.,  13, 
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742;  14,  1797,  and  Abstr.,  1881,47;  1882,169)  obtained  from  di- 
cyanostilbene,  and  to  which  he  gave  the  name  of  diphenylfuraaric  or 
Btilbenedicarboxylic  acid,  is  a  derivative  of  male'ic  acid,  and  slionld 
therefore  be  called  diphenylmnleic  acid.  It  can  be  prepared  by  the 
action  of  sodium  on  ethyl  phenylbromacetate,  diluted  with  three  times 
its  volume  of  anhydrous  ether.  When  the  evolution  of  hydrogen 
ceases,  the  liquid  is  decanted,  and  the  residue  washed  with  ether. 
After  the  ether  has  been  removed  by  distillation,  the  residue  is 
saponified  with  concentrated  potash  at  100°,  and  sufficient  water  is 
added  to  bring  the  potassium  salt  into  solution :  the  liquid  is  then 
boiled  with  animal  charcoal,  and  acidified  with  hydrochloric  acid. 
The  precipitate  thus  formed,  after  purification  by  recrystallisation  from 
alcohol,  yields  pale  yellow  needles  of  the  anhydride  of  diphenylmaleic 
acid,  Vh-iCi{CO)-iO,  melting  at  156°.  On  adding  water  to  the  alcoholic 
mother-liquors,  white  crystals  of  diphenylfumaric  acid,  Ph3Cj(C00H)j, 
are  deposited  :  they  are  purified  by  treatment  with  boiling  benzene  and 
recrystallisation  from  glacial  acetic  acid.  This  acid  melts  at  about 
260  ,  splitting  up  into  water  and  Reimer's  Btilbenedicarboxylic  anhy- 
dride. W.  C.  W. 

Postscript  to  the  Article  on  Tetraphenylthiocarbamide  by 
Bernthsen  and  Friese  {Bar.,  15,  150).  By  A.  Bkknthsen  {Ber.,  15, 
1662). 

Ether  of  the  Glycol  CooHuOo,  By  G.  Rousseau  (Cowpt.  rend.,  95, 
232— 235).— The  glycol  C^iHuCOH)!,  obtained  by  the  action  of 
chloroform  on  /3-naphthol  (this  vol.,  p.  1211),  yields  a  series  of  ethe- 
real salts  when  heated  with  acids.  Concentmted  boiling  hydrobromic 
acid  dissolves  the  glycol,  and  on  cooling  metallic  green  needles  of  the 
composition  CMH,2Br(0H),HBr  +  3H2O  separate  out.  These  crystals 
dissolve  in  hot  glacial  acetic  acid,  which  removes  the  hydrobromic 
acid  and  water,  and  on  cooling,  bronze-green  needles  of  the  composition 
C2oHi..(0H)Br  +  5cH0  are  deposited.  Hydrochloric  acid,  heated  with 
the  glycol  at  160°  for  several  hours,  yields  a  similar  compound,  which 
behaves  in  the  same  way  with  acetic  acid.  Hydriodic  acid  removes 
one  of  the  hydroxyl-groups,  and  yields  a  saturated  compound  of  the 
composition  C2oHi2l2(OH)I :  the  same  derivative  is  formed  by  the 
action  of  hydriodic  acid  at  160°  on  the  true  ether  of  the  glycol, 
C22H12O.  It  is  a  greenish-brown  powder,  which  does  not  decompose 
below  100°,  and  is  but  slightly  soluble  in  most  solvents.  The  correspond- 
ing bromine-compound  is  obtained  by  treating  the  glycol  with  a  solu- 
tion of  bromine  in  carbon  bisulphide.  The  bromine-compound  is  also 
obtained  by  the  action  of  bromine  on  an  acetic  acid  solution  of  the 
hydrobromic  ether  previously  described.  Hell  and  tJrich  bave  shown 
that  only  tertiary  alcohols  yield  hydrobromic  ethers  with  a  solution  of 
bromine  in  carbon  bisulphide  ;  it  would  appear  therefore  tbat 
C22Hi2(OH)2  is  an  unsaturated  tertiary  glycol. 

With  sulphuric  acid,  the  glycol  yields  an  ethereal  salt  which  dis- 
solves in  the  acid  diluted  with  half  its  volume  of  water,  and  crystal- 
lises from  this  solution  in  reddish-brown  plates  of  the  composition — 

C22Hi2(OH).S03H,H2S04   +    H2O. 
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Nitric   acid  yields  a  resin  which  appears  to  be  the  ethereal  mono- 
nitrate, together  -with  red  needles  (m.  p.  190°)  of  the  composition — 

C„Hk(N03)2. 

The  diacetate,  C22Hi,(OZc)2,  has  been  previonsly  described. 

All  these  salts,  with  the  exception  of  the  diacetate  and  hydriodide, 
when  dissolved  in  boiling  alcohol,  yield  deep  red  solutions,  but 
after  some  minutes'  ebullition  the  colour  rapidly  disappears,  and  a 
crystalline  magma  of  the  true  ether,  C22HiiO,  separates  out.  It  is 
evident  that  this  ether  is  highly  stable,  and  that  all  the  derivatives  of 
the  glycol  have  a  tendency  to  be  converted  into  it.  It  may  be  formed 
(1)  by  the  action  of  dehydrating  agents  on  the  glycol ;  (2)  by  the 
regulated  action  of  reducing  agents  on  the  ethereal  salts  ;  (3)  and  in 
small  quantities  by  the  action  of  chloroform  on  /!i-naphthol. 

Wlien  treated  with  alcoholic  potash,  the  ethereal  salts  of  the  glycol 
are  converted  into  the  ethylic  ether,  C22Hi2(OH)OEt,  m.  p.  144°. 

C.  H.  B. 

Angelica  Oils.  By  F.  Beilstein  and  E.  Wiegand  (Ber.,  15,  1741 
— 1742). — The  oil  extracted  from  the  roots  of  Angelica  archangelica 
consists  almost  entirely  of  terpenes,  CmHis,  boiling  at  158°  (sp.  gr, 
0-8601)  at  16-5°),  at  176°  (sp.  gr.  08481  at  165°),  and  a  third  portion 
which  distils  at  250".  W.  C.  W. 

Oil  of  Cinnamon  Leaves.  By  E.  Schaer  (Arch.  Pharm.  [3], 
20,492 — 498). — The  author  confirms  most  of  Stenhouse's  (Pharm. 
J.  Trans.,  14,  319 ;  Anualen,  95,  103)  experiments  on  the  oil  of 
cinnamon  leaves.  The  author  found  that  the  sp.  gr.  =  1'049  at  185°  C. 
(1*053  Stenhouse).  He  could  not  detect  benzoic  acid,  which  Sten- 
house  found  to  be  present,  and  he  considers  the  oil  to  contain  a  body 
of  the  nature  of  an  aldehyde,  but  in  very  small  quantity. 

F.  L.  T. 

Bromo-derivatives  of  Camphor.  ByT.  Swaets  (Per.,  15,  1621). 
—  When  monobromocamphor  is  treated  with  phosphorus  penta- 
bromide  in  an  open  vessel  at  a  gentle  heat,  a-dibromocamphor  is 
produced.  This  compound  has  recently  been  described  by  Kachler 
and  Spitzer.  A  totally  different  reaction  takes  place,  however,  at 
110°,  in  closed  tubes. 

a-Dibromocamphor  is  not  attacked  by  phosphorus  pentabromide 
at  100°,  but  /3-dibromocamphor  is  converted  into  the  tribromo- 
derivative. 

Phosphorus  chlorobromide  attacks  camphor  at  the  ordinary  tem- 
perature, forming  a  crystalline  body,  CioHiiBr4,  and  other  products. 

w.  c.  w. 

Isomerism  of  Dibromocamphor.  By  T.  Swarts  (Per.,  15,  1662 
— 16(35). — When  a  mixture  of  bromine  and  monobromocamphor  is 
exposed  in  sealed  tubes  to  the  action  of  the  sunlight  at  the  ordinary  tem- 
perature for  several  months,  /3-dibromocamphor  (m.  p.  114' 5°)  is  pro- 
duced.   If  the  sealed  tubes  are  opened  from  time  to  time  to  permit  the 
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hydrobromic  acid  which  is  evolved,  to  escape,  the  product  consists  of 
a-dibromocamphor,  melting  at  57°.  Attempts  to  convert  a-dibromo- 
camphor  into  the  /3-modification,  bj  the  prolonged  action  of  hydrobromic 
acid  at  120°,  were  unsuccessful ;  when,  however,  the  a-derivative  is 
heated  with  bromine  at  120",  it  is  partly  converted  into  the  /3- derivative. 
When  |S-dibromocamphor  is  boiled  with  bromine  for  24  hours,  it  yields 
tribromocamphor,  doHuBrsO,  melting  at  64°.  a-Dibromocamphor 
undergoes  no  change  under  similar  treatment. 

100  parts  of  absolute  alcohol  at  20°  dissolve  22  parts  of  a-  and 
3' 75  parts  of  /3-dibromocamphor.  The  a-derivative  is  deposited  from 
an  alcoholic  solution  in  crystals  which  resemble  potassium  nitrate  in 
appearance ;  /3-dibromocamphor  crystallises  in  plates  resembling 
silver  nitrate.  W.  C.  W. 

Products  of  the  Distillation  of  Colophony.  By  A.  Renard 
(Gowpt.  rt'iul.,  245 — 247)  ;  see  also  this  vol.,  7'.^7  and  1179  ;  and  40, 
738). — The  hydrocarbon  decine,  CioH,b,  previously  described  (this 
vol.,  737),  is  really  a  mixture  of  olefines  with  small  quantities  of 
hydrocarbons  of  the  benzene  series.  When  the  whole  series  of  hydro- 
carbons boiling  between  90°  and  160°  is  treated  repeatedly  with  sul- 
phuric acid,  then  washed  with  soda  and  distilled,  three  fractions  are 
obtained,  boiling  respectively  at  96°,  120°,  and  150°. 

The  first  fraction  consists  of  an  define,  CtHu,  mixed  with  small 
quantities  of  toluene,  from  which  it  may  be  separated  by  treatment  with 
Nordhansen  sulphuric  acid.  The  purified  hydrocarbon  C7HU  boils  at 
95—98° ;  sp.  gr.  at  20°  =  0'742  ;  vapour-density,  3-48.  It  is  soluble 
in  alcohol  and  ether,  and  does  not  act  on  polarised  light.  Hydrochloric 
acid  gas  and  nitric  acid  of  sp.  gr.  1"36,  are  without  action,  but  fuming 
nitric  acid  attacks  the  hydrocarbon  somewhat  violently.  In  diffused 
daylight,  the  hydrocarbon  dissolves  bromine,  but  no  addition-products 
are  formed  ;  in  direct  sunlight,  however,  the  red  colour  disappears, 
and  hydrobromic  acid  is  given  off. 

The  second  fraction  contains  the  hydrocarbon  CsHig,  mixed  with 
xylene.  The  purified  define  boils  at  120 — 123°;  sp.  gr.  at  19°  = 
0"764;  vapour  density,  397.  Its  properties  are  identical  with  those  of 
its  preceding  homologue. 

The  third  fraction  contains  the  hydrocarbon  C9H1H,  mixed  with 
xylene  and  cumene.  When  purified  this  define  boils  at  147 — 150°  ; 
sp.  gr.  at  20°  =  0"787  ;  vapour-density,  4*48.  Its  properties  are  iden- 
tical with  those  of  the  olefines  C7HU  and  CgHje.  C.  H.  B. 

Exixanthone.  By  C.  Graebe  and  R.  Ebrard  (Ber.,  15,  1675 — 
1680). — Euxanthone  melts  at  232°.  Its  vapour-density  is  7"96,  corre- 
sponding with  the  formula  C13H8O4.  When  euxanthone  is  heated  at 
100°  with  methyl  iodide,  methyl  alcohol,  and  potash  in  sealed  tubes, 
diniethyleuxauthone,  CisHeOiMea  is  produced.  On  recrystallisation 
from  chloroform,  it  is  obtained  in  yellow  needles  or  prisms  (m.  p.  130°), 
freely  soluble  in  ether,  chloroform,  and  in  hot  alcohol.  The  ethylio 
ether,  CuHgOiEtj,  crystallises  in  colourless  prisms  (ra.  p.  126°). 

Dihenzoyleuxanthone,  C13H6O4BZ2,  prepared  by  heating  a  mixture  of 
euxanthone   with   benzoic    chloride   at    180°,   forms    brown   crystals 
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(m.  p.  214°),  soluble  in  hot  aniline,  but  insoluble  in  alcohol,  ether, 
chloroform,  benzene,  and  ethyl  acetate. 

The  body  obtained  by  Wichelhaus  and  Salzmann  (Ber.,  10,  1397  ; 
Abstr.,  1878,  79)  by  the  reduction  of  euxanthone  with  zinc-dust, 
consists  of  the  methylene  di phenyl  oxide  of  Merz  and  Weith  {Ber., 
14,  187),  rendered  impure  by  the  presence  of  a  hydrocarbon. 

By  the  action  of  ammonia  on  euxanthone  at  180°,  a  portion  of  the 
oxygen  is  replaced  by  nitrogen.  W.  C.  W. 

Quassiin.  By  A.  Christensen  (Arch.  Pharm.  [3],  20,  481 — 492). 
The  literature  of  quassiin  is  comparatively  unimportant,  Winckler's 
(Buchncrs  Refertnrium,  54  [1837],  85;  and  65  [1839],  74)  and 
Wingers 's  {Annalen,  21  [1837],  40)  being  the  only  papers  of  any  note. 

The  authors  exhausted  quassia  with  water,  and  precipitated  the 
quassiin  by  tannin,  after  neutralisation  with  sodium  carbonate.  The 
tannate  was  mixed  with  lead  carbonate  (or  calcium  hydroxide),  dried, 
and  the  quassiin  was  extracted  by  alcohol.  The  author  found  the 
amount  of  quassiin  in  the  quassia  to  vary  largely,  some  specimens 
yielding  scarcely  any.  Pure  quassiin,  purified  by  recrystallisation 
from  hot  alcohol,  crystallises  in  very  thin  rectangular  plates,  which 
are  biaxial,  and  doubly  refracting.  It  is  bitter,  odourless,  permanent 
in  the  air,  and  its  solutions  are  neutral.  It  melts  at  205°,  swelling  up 
slightly  to  a  resinous  mass  of  unchanged  quassiin.  It  is  readily 
soluble  in  alkalis,  and  is  reprecipitated  by  acids.  It  is  soluble  in 
boiling  alcohol,  less  so  in  cold.  Ether  and  light  petroleum  dissolve 
it  with  difficulty,  chloroform  very  easily.  It  is  dextrorotatory, 
its  specific  rotatory  power  for  [a]p  being  +  37'8.  Its  formula  is 
C3iH4»09  (CjoHzjOe,  Wiggers).  It  is  precipitated  by  tannin.  It  is  not 
a  glucoside,  but  by  the  prolonged  action  in  the  water-bath  of  3  per  cent, 
sulphuric  acid,  a  body,  CsiHsgOg  is  formed,  which  dissolves  sparingly  in 
water,  giving  no  precipitate  with  tannin  ;  unlike  quassiin,  its  aqueous 
or  alcoholic  solution  reduces  silver  nitrate :  a  resin  is  simultaneously 
formed  by  the  action  of  the  dilute  acid. 

A  bromo-derivative  of  quassiin  (m.  p.  75°)  was  formed  by  the 
action  of  bromine  in  chloroform  solution.  Contrary  to  the  statements 
of  Bennerscheidt,  the  author  found  free  fatty  acids  in  quassia  wood, 
but  no  essential  oil.  V.  L.  T. 

Pyridine  Bases  derived  from  Brucine.  By  0.  de  Coninck 
(Compt.  rend.,  95,  298).  —  Brucine,  when  distilled  with  potash,  yields 
oily  products  closely  resembling  the  crude  quinoline  obtained  in  a 
similar  manner  from  cinchonine.  The  fraction  164 — 170°  contains  a 
base,  boiling  at  166°,  insoluble  in  water,  and  having  all  the  properties  of 
the  ^-lutidine  obtained  from  cinchonine.  The  fraction  175 — 185°  con- 
tains a  collidine,  boiling  at  180 — 182°,  in  all  probability  identical  with 
the  a-collidine  obtained  from  cinchouine ;  and  the  fraction  190 — 200°, 
which  is  four  times  as  large  as  the  preceding  fraction,  contains  a 
collidine  boiling  at  196°,  and  undoubtedly  identical  with  the  (8-colli- 
dine  contained  in  crude  quinoline.  It  is  evident  that  when  cinchonine 
and  brucine  are  distilled  with  potassium  hydroxide,  two  isomeric  series 
of  pyridine  bases  are  formed  simultaneously.  C.  H.  B. 
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Action  of  Ethylene  Chlorhydrin  on  Pyridine  Bases  and  on 
Quinoline.  By  A.  Wuktz  {Compt.  rend.,  95,  203 — 207). — Alde- 
hydine  (b.  p.  179 — 182°),  obtained  by  the  distillation  of  aldol-ammonia, 
is  mixed  with  an  equal  weight  of  water,  and  heated  with  ethylene 
chlorhydrin  in  molecular  proportion  in  a  sealed  tube  at  100°  for 
several  days.  When  the  oily  layer  has  disappeared,  the  liquid  is 
exhausted  with  ether,  to  remove  unaltered  aldehydine  and  chlor- 
hydrin, and  the  aqueous  solution  of  the  hydrochloride,  concentrated 
by  evapoi'ation,  is  mixed  with  platinum  chloride,  and  the  platinochlo- 
ride  is  recrystallised  several  times  from  warm  water.  Thus  purified, 
the  oxethijl-aldehydine  platinochloride,  (CBHnNC1.0Et)„PtCli,  forms 
large  orange-red,  apparently  monoclinic  crystals,  somewhat  soluble  in 
warm  water.  The  boiling  concentrated  solution  becomes  turbid  on 
cooling,  and  deposits  oily  drops,  which  eventually  crystallise.  When 
heated  at  100°,  the  platinochloride  loses  hydrochloric  acid ;  when 
decomposed  by  hydrogen  sulphide,  it  yields  a  colourless  hydrochloride, 
which  will  not  crystallise.  Treated  with  silver  oxide  and  water,  it 
yields  a  soluble  caustic  base,  which  absorbs  carbonic  anhydride  from 
the  air.  This  new  base  is  analogous  to  the  netiriiie  obtained  by  the 
action  of  ethylene  chlorhydrin  on  trimethylamine. 

a-Collidine  (b.  p.  178 — 183°),  obtained  by  the  distillation  of  cincho- 
nine  with  potash,  when  treated  in  a  precisely  similar  manner,  yields  a 
much  less  soluble  and  much  less  stable  orange-yellow  platinochloride, 
which  is  partially  decomposed  by  hot  water.  If  the  aqueous  solution 
is  boiled  for  some  minutes,  then  treated  with  hydrogen  sulphide  and 
concentrated,  reddish-brown  crystals  are  obtained,  which  when  purified 
by  crystallisation  from  alcohol,  form  brilliant  brownish  plates ;  these 
consist  of  oxethyl-a-ccllidine  platinosochlonde,  derived  from  the  oxethyl- 
a-collidine  platinochloride,  (CioHi8NOCl)s.,PtCl4,  by  loss  of  2  molecules 
of  hydrochloric  acid.  Oxethyl-a-collidine  hydrochloride,  obtained  by 
the  action  of  hydrogen  sulphide  on  the  unaltered  platinochloride, 
yields  with  gold  chloride  an  abundant  precipitate  of  deep  yellow  drops, 
which  soon  form  crystals,  easily  fusible  under  hot  water.  These  crystals 
dissolve  in  a  large  quantity  of  boiling  water,  and  on  cooling  long 
slender  golden-jellow  needles  of  the  aurochloride  separate  out. 

When  quinoline  (b.  p.  238—240°),  obtained  by  distilling  cinchonine 
with  potash,  is  heated  with  ethylene  clilorhydrin  and  water,  it  yields 
oxetkyl- quinoline  hydrochloride,  CsHvNCl.OEt,  which  when  purified 
forms  lai'ge  colourless  hygroscopic  prisms,  having  a  bitter  taste,  and  very 
soluble  in  water  or  alcohol,  but  insoluble  in  ether.  The  aqueous  solu- 
tion gives  no  precipitate  with  ammonia,  but  an  abundant  coloured  pre- 
cipitate with  potash.  When  boiled  with  silver  oxide  or  lead  hydroxide, 
it  is  decomposed  with  formation  of  a  strongly  alkaline  solution.  With 
mercuric  chloride,  the  hydrochloride  forms  a  compound  which  crystal- 
lises in  bi'illiant  colourless  plates ;  the  composition  of  these  corre- 
sponds more  closely  with  the  formula  5CuHi3NOCl,6HgCl2  than  with 
OiiHi2NOCl,HgCi2.  The  aurochloride  forms  beautiful  yellow  crystals, 
soluble  in  boiling  water,  and  the  platinochloride  (CuHi2NOCl)o,PtCl4 
forms  opaque  indistinct  orange  crystals,  soluble  in  a  large  quantity  of 
boiling  water. 

When  heated  with  ethylene  chlorhydrin  alone,  quinoline  forms  a 
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deep  violet  mass,  which,  on  being  repeatedly  treated  with  alcohol  and 
ether,  yields  colourless  crystals,  apparently  identical  with  the  hydro- 
chloride described  above.  C.  H.  B. 

Cinchonic  and  Pyrocinchonic  Acids.  By  H.  Weidel  and 
R.  Brix  (Monatsh.  Chevr.,  3,  G03 — 621). — The  action  of  hydrogen  on  a 
solution  of  sodium  cinchomeronate  gives  rise  to  a  non-azotised  acid 
(cinchonic  acid),  the  formation  of  which  is  attended  with  elimination 
of  ammonia  and  assumption  of  water  and  hydrogen — 

C,H,N04  +  2H2O  +  Ha  =  NH3  +  C,HsO, 

CinchoTiieronic  Cinchonic 

acid.  acid. 

The  cinchomeronic  acid  nsed  in  the  authors'  experiments  was 
prepared,  according  to  the  method  of  Hoogewerff  and  van  Dorp 
(Ber.,  14,  974),  by  boiling  pyridine-tricarboxylic  acid  with  glacial 
acetic  acid:  C5H2N(COOH)3  =  CHsNO*  +  CO2.  To  convert  it  into 
cinchonic  acid,  solid  sodium  amalgam  is  added  to  a  boiling  solution  of 
60  g.  sodium  cinchomeronate  in  25  litres  of  water,  as  long  as  ammonia 
continues  to  escape  ;  the  separated  mercury  is  poured  off ;  and  the 
solution  is  mixed  with  sulphuric  acid  in  such  quantity  as  to  convert 
about  one-fourth  of  the  soda  into  acid  sulphate.  On  evaporating  to 
dryness,  exhausting  the  residue  with  absolute  alcohol,  and  distilling 
off  the  alcohol,  there  remains  a  pale  yellow  syrup,  still  containing 
sulphuric  acid  and  soda,  the  former  of  which  may  be  removed  by 
barium  carbonate.  The  concentrated  solution  of  barium  cinchonate  is 
then  to  be  precipitated  with  basic  lead  acetate,  and  the  precipitate 
decomposed  by  hydrogen  sulphide,  whereby  a  colourless  solution  is 
obtained,  which  on  evaporation  leaves  the  cinchonic  acid  in  the  form  of 
a  nearly  colourless  syrup,  and  this,  after  long  standing  over  sulphuric 
acid,  solidifies  to  a  soft  hygroscopic  crystalline  mass. 

Cinchonic  acid,  in  presence  of  traces  of  a  mineral  acid,  changes 
gradually  into  a  thick  oily  mass,  which  requires  long  boiling  with 
water  to  reconvert  it  into  the  original  acid.  This  alteration,  also  pro- 
duced by  prolonged  heating,  is  probably  due  to  the  formation  of  an 
anhydride  or  lactone. 

Barium  cinchonate,  CTHeBaOe,  is  nearly  insoluble  in  cold,  moderately 
soluble  in  hot  water,  and  crystallises  with  4  mols.  H2O,  which  are 
not  given  off  below  200°.  With  silver  nitrate  its  solution  gives  a  white 
pulverulent  precipitate  of  the  salt  Ci^eAgiOe ;  with  lead  acetate, 
normal  or  basic,  a  white  precipitate,  which  when  thrown  down  by 
basic  lead  acetate  at  the  boiling  heat,  changes,  like  lead  malate,  into 
a  greasy  mass. 

Pyrocinchonic  anhydride,  CeHeOs,  is  formed,  together  with  a  small 
quantity  of  oily  substance,  by  the  dry  distillation  of  cinchonic  acid : 
C7H806  =  CeHeOs  +  CO2  +  H2O.  After  repeated  crystallisation 
from  ether,  it  melts  at  94'2°  ;  after  sublimation,  at  95"1°.  From  solu- 
tion in  benzene,  ether,  chloroform,  or  acetone,  it  separates  in  large 
nacreous  rhombic  laminae  or  tablets,  which  are  especially  fine  when 
crystallised  from  acetone.  Axes,  a  :h:c  =  0"6265  :  1 : 1"6208.  Forms 
ooPob,  ooVcb,  OP .  ooP.     Cleavage  basal. 
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Tlie  metallic  pyrocincHonates,  obtained  by  boiling  pyrocincbonic 
anhydride  with  the  corresponding  carbonates,  are  microcry stall ine 
salts.  The  calcium  salt,  C6HRCa04,  separates  from  its  solution  by  spon- 
^•aneous  evaporation,  in  chalky  microscopic  crystalline  splinters,  and, 
like  the  normal  butyrate  and  valerate  of  calcium,  is  precipitated  from 
solution  at  the  boiling  heat.  When  submitted  to  dry  distillation,  all 
the  pyrocinchonates  yield,  not  the  acid  C6H8O4,  but  the  anhydride 
L/eHeOs. 

Fyrocinchonimide,  C(iH6(NH)02,  is  obtained  by  heating  pyrocinchonic 
anhydride  iu  a  sealed  tube  at  100°,  for  two  hours,  with  a  concentrated 
solution  of  ammonia  in  absolute  alcohol,  CgHsOs  +  NH3  =  HjO  -|- 
C6H7NO2,  and  separates  from  solution  in  dilute  alcohol  in  triclinic 
prisms. 

Uijdropyrocinclionic  acid,  C6H10O4,  isomeric  with  adipic  acid,  is 
formed  by  the  action  of  sodium-amalgam  on  pyrocinchonic  anhydride, 
according  to  the  equation  CeHgOs  -f  HoO  -f  H2  =  CsHioO^,  and 
crystallises  from  water  in  dull  white  spherical  geodes.  It  is  moderately 
soluble  in  alcohol,  and  often  separates  therefrom  in  larger  needles, 
having  a  vitreous  lustre  and  belonging  to  the  triclinic  system.  When 
heated,  it  sublimes  in  feathery  crystals,  and  melts,  after  recrystallisa- 
tion  from  water,  at  189",  after  sublimation  at  186"5°.  It  appears  at 
the  same  time  to  be  partly  converted  into  an  anhydride,  for  the  acid 
melted  in  capillaiy  tubes  does  not  solidify  till  after  24  houre,  and  then 
melts  at  151—153°. 

The  analyses  of  the  normal  calcium  and  acid  ammonium  salt  show 
that  this  acid  is  bibasic.  The  calcium  salt,  CgHsCaOi,  is  but  slightly 
soluble  even  in  hot  water,  and  separates  from  concentrated  solutions  in 
silky  monoclinic  needles,  containing  1^  mols.  H2O,  which  they  give 
off  only  at  a  very  high  temperature. — The  acid  amnwniam  salt, 
C6H9(NH4)04,  forms  monoclinic  prisms,  having  a  vitreous  lustre,  and 
easily  soluble  in  water,  either  warm  or  cold.  Axes,  a  :  b  :  c  ^ 
0-708  :  1  :  0-605.  Angle  ac  =  107°.  Forms  OP,  ^P<^,  ooP,  -iPcJo. 
Cleavage  indistinct. 

The  conversion  of  pyrocinchonic  anhydride  into  an  acid,  C6H10O4,  is 
likewise  efiected  by  the  action  of  hydriodic  acid  and  phosphorus,  aided 
by  heat.  At  the  same  time,  however,  a  volatile  acid  is  produced,  the 
composition  of  which  has  not  yet  been  made  out. 


Of  the  nine  possible  adipic  acids,  C6H10O4,  the  following  eight  have 
been  previously  obtained  : — 

M.  p.  M.  p. 


Normal  adipic  acid  . .    148 — 149° 
a-Methyl-glutaric  acid         76 
Ethylsuccmic  „  98 

Symmetrical  dimethyl- 

succiuic  acid 165 — 167 


Unsym.  dimethylsuc- 

cinic  acid 74° 

Propylmalonic  acid.  .  96 

Isopropylmalonicacid  87 — 91 

Ethyl-methylmalonic 

acid 118 


Lastly,  Tate   supposes  that  an  acid,  CeHioOi  (m.   p.    135 — 140°), 

VOL.  XLII.  4  s 
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obtained  by  the  oxidation  of  camphor,  is  the  ninth  member  of  the  series, 
viz.,  /3-methylglutaric  acid.  Hydropyrocinchonic  acid  differs  so  greatly 
in  melting  point  (189°)  from  any  of  these,  that  it  cannot  possibl}^  be 
identified  with  either  of  them,  supposing  their  melting  points  to  have 
been  correctly  determined.  It  approaches,  however,  most  nearly  in 
melting  point  to  normal  adipic  and  symmetrical  dimethylsuccinic  acid, 
and  in  its  mode  of  crystallisation  and  the  characters  of  some  of  its 
salts,  it  does  not  differ  greatly  from  normal  adipic  acid  ;  but  its  iden- 
tity with  either  of  these  acids  cannot  be  positively  determined  without 
further  experiments. 

The  conversion  of  cinchonic  acid  into  pyrocinchonic  anhydride  is 
accompanied,  as  already  observed,  by  the  formation  of  an  oily  body  ; 
and  on  treating  this  substance  with  sodium-amalgam,  there  is  obtained, 
together  with  the  adipic  acid  melting  at  189°,  a  small  quantity  of 
another  compound,  much  more  soluble  in  water,  and  separable  from 
the  pyrocinchonic  anhydride  by  repeated  crystallisation.  This  sub- 
stance, obtained  in  small  quantity  only,  sublimes  easily  in  slender 
shining  needles,  and  crystallises  from  aqueous  solution  in  small  appa- 
rently prismatic  needles,  melting  at  121°.  It  is  probably  identical 
with  ethylmethylmalonic  acid  (m.  p.  118°).  It  evidently  owes  its 
origin  to  the  oily  product  abovementioned,  and  seems  to  indicate  that 
this  latter  is  produced  by  molecular  transfoi'mation  of  cinchonic  acid 
at  the  high  temperature  of  the  distillation. 

By  heating  pyrocinchonic  anhydride  and  bromine  in  molecular  pro- 
portion at  100°  in  a  sealed  tube,  dibromacetic  acid,  C2H2Br.i02,  is 
formed,  and  may  be  obtained  by  agitating  the  product  with  ether  and 
distilling  off  the  solvent,  as  a  light  yellow  syrup,  having  a  pungent 
tear-exciting  odour,  and  solidifying  in  a  vacuum  after  some  time  to  a 
deliquescent  radio-crystalline  mass.  The  formation  of  this  body  is 
accompanied  by  that  of  another  crystalline  brominated  compound, 
which,  however,  has  not  yet  been  obtained  in  quantity  sufficient  for 
investigation.  H.  W. 

Hydroquinidine.  By  C.  FoBSTand  C.  Boheinger  (Ber.,  15, 1656 — 
1059). — The  authors  point  out  that  Hesse's  hydroconqninine  (Ber.,  15, 
865,  this  vol.,  1113)  is  identical  with  the  alkaloid  hydroquinidine,  which 
they  obtained  by  the  action  of  potassium  permanganate  on  quinidine 
sulphate  (Ber.,  14,  this  vol.,  74).  The  hydrochloride,  C2oH26N202,HCl, 
forms  anhydrous  prismatic  plates,  freely  soluble  in  water.  The  solu- 
tion is  dextrorotatory.  The  hydrobromide,  prepared  by  adding  potas- 
sium bromide  to  a  warm  dilute  solution  of  the  hydrochloride, 
crystallises  in  anhydrous  plates,  sparingly  soluble  in  cold  water. 
The  hydriodide  resembles  the  hydrobromide.  The  acid  salt, 
C2oH26N202,2HI  +  3H2O, 

obtained  by  adding  potassium  iodide  to  a  warm  solution  of  the  acid 
sulphate,  forms  large  four-sided  crystals  of  an  orange  colour. 

The  normal  tartrate,  (C2oH26N202)2,C4H606  -i-  2H2O,  crystallises  in 
thick  glistening  prisms  soluble  in  water.     The  acid  tartrate, 

C2oH26N202,C4H606    +    3H2O, 

forms  thin  needles,  sparingly  soluble  in  cold  water.      The  thiocyanate 
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crystallises  in  flat  anhydroas  prisms,  which  are  nearly  insoluble  in  cold 
water.  The  henzoate  and  the  salicylate  are  deposited  from  alcohol  in 
anhydroas  colourless  plates.  The  acid  sulphate  crystallises  in  white, 
and  the  acid  thiocyanata  in  pale  yellow  needles.  The  normal  oxalate 
forms  transparent  prisms.  Quinidine  sulphate  invariably  contains 
small  quantities  of  hydroquinidine.  When  hydroquinidine  is  treated 
with  hydrochloric  acid  at  150°,  it  yields  methyl  chloride,  and  a  new 
base.  W.  C.  W. 

Quitenidine.  By  C.  Forst  and  C.  Bohringer  (Ber.^  15,  1659 — 
1G61). — In  the  preparation  of  hydroquinidine  by  the  action  of  potas- 
sium permanganate  on  quinidine,  the  solution  from  which  the  hydro- 
quinidine has  been  precipitated  by  an  alkali,  contains  quitenidine, 
CiiiCjaNaO^.  The  alkaline  liquid-  is  neutralised  with  dilute  sulphuric 
acid,  and  rapidly  evaporated.  The  alkaloid  is  deposited  in  white 
crystals  ;  a  further  yield  of  the  alkaloid  is  obtained  by  evaporating' 
the  mother-liquor  nearly  to  dryness,  and  exhausting  the  residue  with 
alcohol.  After  recrystallising  the  crude  product  fron>  a  mixture  of 
alcohol  (1  part),  and  water  (3  parts),  the  alkaloid  is  obtained  in 
fragile  plates  containing  2  mols.  HjQ.  The  crystals  melt  at  240°, 
and  decompose  at  240°.  They  are  soluble  in  hot  water,  alkalis,  and 
acids.  The  fluorescence  of  the  sulphuric  acid  .solution  is  destroyed  by 
the  addition  of  hydrochloric  acid.  "With  chlorine- water  and  a  drop  of 
ammonia,  the  aqueous  solution  gives  a  green  coloration,  which  changes 
to  dark-iviolet  on  the  addition  of  potassium  ferrocyanide.  Silver 
nitrate,  and  tannic  acid  produce  white  precipitates.  Phosphotungstic 
and  phosphomolybdic  acids  yield  pale-coloured  precipitates,  soluble  in 
ammonia.  The  sulphate,  Ci9Ho2N;04,H2S04i  +  SHjO,  forms  white 
prisms ;  the  platinochloride,  Ci9H22N204,H2PtCl6  +  3H2O,  crystallises 
in  large  needles  of  an  orange  colour.  W.  C.  W. 

Bases  found  in  Putrefaction  Products.  By  M.  Nexcki  (/.  pr. 
Chevi.  [2],  25,  47 — 52). — This  paper  is  a  claim  to  priority  of  research 
in  the  direction  named. 


Physiological    Chemistry. 


Physiological  Oxidation.  By  M.  Nexcki  and  N".  Sieber  (/.  pr. 
Chem.  [2],  25,  1 — 41). — The  results  of  the  investigations  given  in 
this  paper  are  intended  to  supplement  a  previous  series  published  in 
this  Journal,  and  have  for  their  object  the  determination  of  the  part 
played  by  atmospheric  oxygen  in  the  decomposition  of  various  organic 
bodies  in  alkaline  solution  at  the  body  temperature.  The  substances 
chosen  for  experiment  were  such  as  exist  and  are  liable  to  undergo 
these  decompositions  in  the  animal  body. 

In   the   previously  recorded   experiments,   dextrose  was   found  to 

4  s  2 
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undergo  lactic  fermentation  when  digested  in  alkaline  solution  at  the 
body  temperature,  certain  bodies  being  formed,  the  special  character 
of  which  was  not  accurately  determined.  The  solutions  were  placed 
in  flasks  with  rubber  corks,  and  a  stream  of  oxygen  passed  through 
them  during  the  process  of  cooling ;  the  flasks  were  then  sealed  and 
kept  in  an  incubator  at  the  body  temperature  for  48  hours,  then 
opened  and  tested  for  dextrose,  only  traces  being  found.  The  lactic 
acid  was  determined  by  extraction  with  ether  and  conversion  into 
the  zinc  salt ;  47  per  cent,  of  the  dexti'ose  was  thus  proved  to  have 
been  converted  into  lactic  acid.  Experiments  made  to  determine 
whether  or  not  alkaline  sugar-solutions  absorbed  oxygen  gave 
affirmative  results.  The  matter  was  then  investigated  quantitatively, 
and  it  was  found  in  one  case  that  the  solution  absorbed  oxygen  by 
weight  to  the  extent  of  14"5o  per  cent,  of  the  sugar  present,  and  in 
a  second  case  14  67  per  cent.  The  carbonic  anhydride  produced  was 
also  determined,  and  found  to  be  2*32  per  cent,  and  2'23  per  cent,  by 
weight  of  the  sugar  used  in  the  separate  experiments,  corrected  for 
COo  found  in  the  alkali  used  ;  the  COj  was  below  2  per  cent,  of  the 
weight  of  sugar.  The  authors  seek  to  explain  this  very  small  produc- 
tion of  carbonic  anhydride  on  the  supposition  that  the  sugar  was 
chiefly  broken  up  into  lactic  acid  and  glycerolaldehyd-hydrate — 

CfiHnOe  +  H2O  =  CaHeOs      +      C3H8O4 

Lactic  acid-     Glycerol  aldehyd- 
hydrate. 

Renard  describes  under  the  name  glyceraldehyd,  one  of  the  bodies 
obtained  by  the  action  of  electrolytic  oxygen  on  glycerol,  a  white 
amorphous  body  of  penetrating  odour,  slightly  soluble  in  water, 
almost  insoluble  in  alcohol  (m.  p.  71 — 72°).  Such  a  body  is  not 
produced  by  the  action  of  potassium  hydroxide  on  dextrose  when  air  is 
excluded.  Henninger,  however,  considers  the  body  to  be  impure 
trioxymethylene.  The  oxidation  of  dextrose  in  the  presence  of  air, 
by  which  50  per  cent,  of  lactic  acid  is  obtained,  would  thus  find  a 
simple  explanation  in  the  oxidation  of  the  glyceraldehyd  to  tarfcronic 
acid.  The  authors  do  not  feel  able  to  express  an  opinion  on  the 
matter  from  the  results  of  their  present  experiments. 

Elaborate  experiments  were  next  made  with  alkaline  carbonates  and 
dextrose,  and  it  was  again  found  that  oxygen  was  absorbed.  Experi- 
ments with  very  dilute  solutions  of  dextrose,  with  both  caustic  and 
carbonated  alkali,  yielded  the  same  result.  Dilute  watery  solutions  of 
dextrose  were  found  not  to  absorb  oxygen.  Two  bodies  obtained  from 
the  solutions  by  extraction  of  the  evaporated  residue  with  ether, 
which  reduced  copper  solutions  and  yielded  crystallisable  zinc  salts ; 
the  quantities  were,  however,  too  small  to  admit  of  accurate  investi- 
gation and  analysis. 

With  these  experiments  as  a  basis,  the  authors  investigated  in  the 
same  way  solutions  of  egg-albumin,  peptone,  and  glutin,  and  found 
that  oxygen  was  absorbed  ;  special  precautions  were  taken  to  exclude 
vegetable  growths  and  prevent  their  formation.  Gelatin  solution,  no 
absorption.  Fibrin  suspended  in  Avater  showed  no  absorption,  or  at 
all  events  the  amount  was  so  small  as  to  render  it  very  doubtful. 
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Hufner's  results  are  explained  by  the  authors  as  due  to  the  presence  of 
fungoid  growths.  Serous  fluids,  serum  of  blood,  solutions  of  leucine, 
tyrosine,  glycocine,  fatty  acids,  and  neurine  were  investigated  with 
varying  results.  Solutions  of  alkaline  urates  absorb  oxygen,  and  the 
uric  acid  is  converted  into  uroxanic  acid,  and  products  of  the  further 
decomposition  of  the  latter. 

The  authors  sum  up  their  results  as  follows  : — 

(1.)  All  the  bodies  experimented  with  absorbed  more  or  less  oxygen 
in  alkaline  solution,  and  the  absorption  depends — 

(a.)   On  the  molecular  structure  of  the  body. 

(/3.)  On  the  relative  amount  of  alkali  present,  and  the  concentra- 
tion of  the  solution. 
(7.)  On  the  duration  of  the  action. 

(2.)  The  amount  of  oxygen  absorbed  reaches  a  definite  maximam 
which  is  not  passed  by  allowing  the  action  to  continue. 

(3.)  Individual  organic  compounds,  such  as  dextjose  and  albumin, 
were  simultaneously  decomposed  by  the  alkali  by  hydration,  but  tlii.s 
hydration  is  not  primary  and  necessary ;  the  absorption  of  oxygen  is 
not  dependent  upon  it. 

The  remainder  of  the  paper  is  devoted  to  criticism,  and  to  the  dis- 
cussion of  the  results  of  administering  citric  acid  in  lactic  acid  in  a 
case  of  diabetes.  W.  N. 

Multiplication  of  Bacteria  in  the  Blood  of  Living  Animals 
by  a  Chemical  Ferment  Free  from  Organisms.  By  Rossuach 
{liicd.  Ccntr.,  1882,  oG'J). —  Papayotin  introduced  into  the  animal 
system  caused  the  formation  of  innumerable  globular  and  biscuit- 
shaped  bacteria  in  the  blood ;  thus,  it  would  seem  as  if  a  chemical 
ferment  was  capable  of  increasing  to  a  great  extent  the  number  of 
bacteria  wdiich  are  present  only  in  small  numbers  under  normal  con- 
ditions. E.  W.  P. 

Lactic  Acid  in  the  Urine  in  Disease,  and  Oxidation  in  the 
Tissues  in  Leukaemia.  By  M.  Nencki  and  N.  Sikber  {J.pr.  Chem. 
[2],  25,  41 — 47). — The  authors  are  of  opinion  that  the  presence  of 
lactic  acid  in  healthy  urine,  asserted  by  some  investigators,  requires 
further  and  more  exact  experiment  for  its  proof.  The  paper  contains 
an  account  of  experiments  on  a  leuktemic  patient,  and  tends  to  show 
that  tlie  oxidations  noi-mally  occurring  in  the  body  are  enormously 
increased  in  this  disease.  Lactic  acid  was  administered  in  large 
quantity,  and  none  could  be  detected  in  the  urine.  6  grams  of  benzene 
were  given,  and  only  0"125  gram  phenol  was  found  iu  the  urine. 

W.  N. 

Ewes'  Milk  as  influenced  by  Fodder.  By  H.  Weiske  and  G. 
KE^'NEPOHL  {Bied.  Centr.,  1882,  533— 536).— A  ewe  was  fed  for  30 
days  with  0"5  kilo,  hay,  0"5  kilo,  barley,  and  1  kilo,  roots,  and  she  was 
milked  three  times  a  day,  when  the  milk  became  normal,  which  did 
not  occur  until  25  liours  after  lambing,  while  the  colostrum  was 
removed  after  the  first  half  hour,  then  after  7  and  19  hours.     The 
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percentages  in  the  following  table  are  calculated  on  100  c.c.  colos* 
trum : — 


Time 
elapsed 

1 

2  -^ 

II 

1 

PL, 

no" 

s 
o 

be  § 

O    cj 

1 

4^ 

i 

since 
lambing. 

3    bo 

o 

PL, 

02 

i:  a 
IS 

a, 
a 

6 

IS 

a 
o 

»4 

it 

o 

< 

i  hour   . .  . 

64-6 

1-0604 

52-97 

25-22 

4-96 

18-56 

0-28 

25-02 

1-54 

1-19 

7  hours  . . . 

170  0 

1 -0520 

38-07 

17-44 

7-48 

9-61 

0 

11 

16  14 

3-53 

0-96 

19  hours . . 

288-0 

1 -0449 

23-47 

8-50 

5-27 

2-93 

0 

12 

8-87 

5-24 

0-86 

2  days  .... 

620  0 

1  -0359 

17-21 

5-22 

4-28 

0-82 

0 

11 

5-93 

5  19 

0-87 

4     „     .... 

768  0 

1 -0343 

16-52 

5-56 

4'64 

0-85 

0 

10 

5-69   4-31 

0-96 

6     , 

910-0 

1  -0335 

14-78 

4 -8!* 

3-88 

0-70 

0 

08 

4-47 

4-55 

0-88 

8    „     .... 

992  0 

1  0365 

15-74 

4-93 

3-97 

0-73 

0 

10 

4-62 

5-41 

0-88 

9     „     .... 

987-0 

1  -0358 

15-61 

4-59 

4-49 

0-60 

0  08 

4-74 

5-41 

0-90 

The  maximum  yield  occurred  about  the  9th  day,  aud  amounted  to 
about  1000  cm.,  the  dry  matter  rapidly  fell  in  quantity  up  to  the  5th 
day  when  it  became  regular.  The  same  was  the  case  with  the  sp.  gr. 
With  the  allowance  of  food  as  above  the  weight  and  milk  produc- 
tion remained  constant.  After  30  days,  the  ewe  was  shorn,  and  then 
the  production  of  milk  fell  from  962  grams  to  733  grams  ;  but  the 
addition  of  linseed  cake  brought  the  yield  up  to  what  it  had  been 
previously.  Again  the  ewe  was  fed  with  0'25  kilo,  linseed  cake  and 
0'5  barley,  but  the  yield  never  rose  above  1  litre,  the  average  being 
926  grams  daily,  and  the  composition  was :  dry  matter,  161*8  grams. 
N  X  6-25  50*4  grams.  Fat,  62-0  grams.  Lactose,  41-7  grams.  Ash, 
7'7  grams.  Ewe's  milk  is  therefore  remarkable  for  its  high  percentage 
of  dry  matter,  albuminoids,  and  fat.  E.  W.  P. 

Fossil  Eggs  in  Guano.  By  J.  Clark  (Bied.  Centr.,  1882,  567).— 
The  following  is  the  composition  of  fossil  eggs  of  pelican  and  poto- 
ynnco  {Pufinuna  gcvrnotii)  found  in  guano  deposits  on  the  island  of 
Lobos  at  depths  of  2 — 25  feet : — 
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KoSO^    

Na.,S04 

(NH,)2S04   

Amnioniuin  oxalate, 

NII4CI 

Am.  pliosph 

Free  acid   

Sol.,  organic 

Insol.,  orj^anic 

(Sol.  in  ether) 

Calc.  pbosph 

Silica    

Water    , 

Ifitrogen 


Pelican. 


"White. 


34-48 

10-45 
8-70 

31-07 
1-12 
2-24 

traces 
2-74 
0-93 

1-58 
0-02 
6-70 


100  00 
9-62 


Black  part. 


2-7 

0-95 

1-58 

4-95 

7  08 

5-86 

traces 

23-15 

43-50 

(27  -20) 

3-93 

6-30 


100-00 
9  01 


Potojunco. 


White. 


65-95 
17-98 
10-70 

0-85 
1-74 
traces 
0-4 
0-83 

0-56 
0-15 
0-84 


100  00 
2-95 


The  centre  of  the  pelican's  egg  was  hard  and  black,  whilst  the  outer 
part  was  yellowish-white,  and  the  shell  was  black.  The  interior  of  the 
other  egg  was  tilled  with  pearly  crystals.  E,  W.  P. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Fermentation  of  Starch  :  Presence  of  a  Vibriole  in  Germ- 
inating Maize,  and  in  the  Stalk  of  the  Plant.  By  V.  Makcano 
(Cowpt.  rend.,  95,  845 — 346). — From  time  immemorial  the  American 
Indians  have  prepared  a  strongly  alcoholic  beverage,  chica,  by  making 
a  decoction  of  non-germinated  maize  and  allowing  it  to  ferment.  The 
fermentation  of  this  liquid  is  due  to  the  reproduction  of  a  highly 
characteristic  organism  which  is  deposited  on  the  exterior  pellicle  of 
the  grains  of  maize,  and  develops  in  three  forms,  vibrioles,  nucleated 
globules  similar  to  those  of  yeast,  and  mycelian  tubes  from  which 
the  vibrioles  escape  at  certain  times.  By  cultivation  in  suitable 
media,  it  is  possible  to  observe  the  passage  of  one  form  into  another. 
This  ferment  has  the  power  of  attacking  young  starch  directly  and 
rapidly,  and  also  acts  directly  on  full-grown  starch,  although  more 
slowly.  In  both  cases  the  products  are  dextrin,  alcohol,  and  carbonic 
anhydride. 

The  organism  resists  the  action  of  water  boiling  at  95°  for  sevei-al 
minutes,  and  develops  most  favourably  between  4^  and  45°,  at  which 
temperature  it  can  produce  the  fermentation  of  mannitol.     It  also 
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ferments  milk-sugar,  saccharose,  and  glucose.  During  the  fermenta- 
tion of  maize,  the  vibrioles  develop  in  the  interior  of  the  grain,  and 
may  be  seen  under  the  microscope  in  a  state  of  incessant  movement  in 
the  spaces  between  the  starcK  granules.  The  vibrioles  are  alr«o  present 
in  the  stalk  of  the  maize  plant,  and  are  apparently  localised  in  the 
tissues  immediately  under  the  bark.  The  presence  of  this  organism 
on  the  exterior  of  a  grain,  its  evident  activity  during  the  process  of 
germination,  and  the  connection  of  this  yjrocess  with  true  fermentation, 
will  account  for  several  hitherto  unexplained  facts,  as  for  example  the 
reabsorption  of  starch  grains,  which  are  not  dissolved  in  their  natural 
state  by  dia.stase.  C.  H.  B, 

Assimilation  theoretically  considered.  By  J.  Reixke  (Bied. 
Centr.,  1882,  536 — 539). — Carbonic  anhydride  as  it  occurs  in  the  plant- 
cells  and  chlorophyll  grains  must  be  in  combination  with  water ;  such 
being  the  case,  the  question  arises  how  is  this  compound,  HoCOu, 
reduced  so  as  to  form  carbohydrates,  which  must  first  appear  in  a 
soluble  and  diffusible  condition  ? 

The  fermentation  of  glucose  requiring  six  carbonic  acid  molecules 
necessitates  the  removal  of  6  atoms  of  oxygen  ;  but  as  carbonic  acid  does 
not  possess  the  power  of  polymerising,  the  gi'ouping  of  6  C  must  be 
caused  by  some  previous  synthesis.  The  author  then  goes  on  to  dis- 
cuss the  various  ways  in  which  H2CO3  may  be  reduced,  firstly,  by  the 
formation  of  formic  acid  ;  but  the  volumes  of  the  oxygen  thus  elimi- 
nated would  not  correspond  with  the  observed  volumes,  and  also  a 
further  reduction  of  the  formic  acid  is  necessary  before  glucose  is 
formed.  Two  atoms  of  oxygen  may  be  lost  with  formation  of  form- 
aldehyde which,  when  polymerised,  would  give  glucose.  In  support 
of  this  view,  attention  is  called  to  the  presence  of  volatile  reducing 
substances  in  the  chlorophyll  cells.  Carbonic  acid  may  lose  all  its 
oxygen,  forming  a  hydrocarbon,  probably  ethylene,  but  this  when 
oxidised  would  yield  a  fatty  acid  ;  whereas  if  methylene  were  formed 
and  immediately  oxidised,  we  should  have  formaldehyde.  The  author 
finally  states  his  opinion,  that  carbohydrates  are  formed  by  removal  of 
two  atoms  of  oxygen  from  carbonic  acid  and  consequent  formation  of 
formaldehyde ;  he  founds  his  opinion  on  the  fact  that  the  volume  of 
the  gaseous  mixture  in  which  plants  are  growing  remains  absolutely 
constant.  E-  W.  P. 

Investigations  as  to  the  Quantity  of  Water  necessary  for 

Cereals.  By  P.  Sorauee  {Bied.  Centr.,  1882,  546— 552).— From  ex- 
periments on  the  growth  of  wheat,  rye,  barley,  and  oats  in  solutions  of 
various  concentrations,  it  would  seem  that,  of  the  four  cereals,  oats  are 
the  least  able  to  flourish  in  concentrated  solutions,  the  strength  of  the 
solutions  being  0-5,  2*5,  5-0,  and  lO'O  per  cent.  This  is  in  accordance 
with  the  known  facts  that  a  crop  of  oats  on  a  soil  in  poor  condition  is 
frequently  better  than  that  grown  on  the  same  soil  which  has  been 
much  improved  by  manuring.  Each  species  and  variety  of  plant 
requires  a  definite  strength  of  solution  to  produce  the  maximum  yield, 
for  when  the  solution  of  plant  food  in  the  soil  is  too  weak  a  largo 
quantity  must  be  absorbed  to  allow  of  complete  nourishment ;  on  the 
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other  hand,  if  the  solution  is  too  strong,  the  plants  do  not  increase 
mucli  in  size,  but  are  nxuch  richer  in  ash.  As  wheat  and  rye  flourish 
with  strong  solutions,  these  two  crops  may  precede  barley  or  oats, 
which  do  better  on  land  which  is  not  too  rich  in  soluble  matter  ;  barley 
and  oats  will  therefore  flourish  in  soils  which  would  starve  wheat  and 
rye.  Plants  growing  in  the  more  concentrated  solutions  deposit 
more  dry  matter  in  their  roots  than  such  as  grow  in  the  more  dilute 
solutions,  and  the  most  favourable  strength  for  the  root-growth  of  all 
the  cereals  is,  for  wheat  and  rye  25  per  cent,  (with  small  addition  of 
nitrogen),  and  2'5  per  cent,  for  barley  and  oats.  Concerning  the 
portion  of  the  plants  growing  above  ground,  it  appears  that  these 
portions  are  shorter  the  more  concentrated  is  the  solution  of  food 
material.  As  before  stated,  2"5  per  cent,  appears  to  be  the  most  advan- 
tageous strength  for  the  growth  of  cereals,  and  in  the  case  of  wheat  and 
rye  with  an  additional  quantity  of  5  per  cent,  calcium  nitrate ;  from  such 
solutions  they  are  enabled  to  deposit  the  maximum  of  dry  matter  with 
the  minimum  amount  of  absorption  of  water.  The  quantities  of  dry 
matter  formed  in  the  plants  under  observation  were  :  rye,  235*5  grams  ; 
barley,  431  grams  ;  wheat,  459,  and  oats  509  gi-ams.  These  experi- 
ments otter  an  explanation  of  much  that  has  been  inexplicable  iji 
practical  agriculture;  the  stronger  solutions  may  be  compared  to  a 
heavy  soil  which  has  been  well  worked  and  manured,  whilst  the  dilute 
solutions  resemble  a  poor,  light  sandy  soil.  Plants  growing  on  the 
soils  which  have  been  heavily  manured,  and  are  therefore  rich 
in  soluble  material,  are  smaller,  feebler,  slower  growing,  and  richer 
in  ash  than  if  they  had  grown  upon  less  rich  soils ;  the  roots  remain 
short,  and  do  not  cover  much  ground;  heavy  manuring  on  such  soils 
is  theri'fore  a  loss,  as  is  also  deep  ploughing;  on  the  other  hand,  in 
more  open  and  poorer  soils  the  roots  extend  themselves  further,  ab- 
sorbing a  much  greater  quantity  of  water  so  as  to  provide  food  for  the 
plant ;  if  then  thei'e  is  a  sutticiency  of  food  in  the  soil,  the  yield  will 
be  satisfactory,  and  this  is  why  light  sandy  soils  ai*e  remunerative  in 
wet  seasons,  and  why  some  plants  flourish  only  on  certain  .soils. 

E.  W.  P 

Ash  of  Cereals.     By  E.  R.  Moritz  and  A.  Haktley  (Bled.  Centr., 

1882,  573). 


Water. 

Ash. 

lu  the  Ash. 

PA-' 

MgO. 

CaO. 

E.G. 

Barley .... 

Kice 

Maize  .... 
Oats. .  . .  . . 

13-7 
14  01 
14 -20 
16  -89 

2-76 
2-34 
102 
3-92 

25  -3—38  -8 

60-2 

53-7 
14-5— 29-2 

2  -9—11 
4-25 
18-6 
5  -9—8  -2 

1-2— 4-2 

7-2 

0-6 

1  38—8-35 

19  -8-37  -2 
20-2 

28-4 
13  1—24 -3 

E.  W.  P. 

Percentage  of  Potassium  Carbonate  and  Phosphoric  Acid  in 
Wood  Ashes.     By  Nesslkb  {Bled.  Centr.,  1882,  490). 
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Beech. 

Oak. 

Scotch  fir. 

Pine. 

Fir 

Sticks. 

Logs. 

Sticks. 

Logs. 

Wood. 

Bark. 

bark. 

Pot.  carbonate  .  . . 
Phosphoric  acid . . 

16-4 
7-5 

151 
11-6 

8-4 
3  4 

15  1 
6  2 

17  0 
60 

8-6 
7-6 

2  0 
8-4 

3-4 
2-2 

E.  W.  P. 
Experiments  at  Grignon  in  1881.  By  P.  P.  D^iii^rain  (Bied. 
Cent)'.,  1882,  445 — -452). — The  crops  of  sainfoin  were  smaller  than 
those  obtained  in  1880.  It  does  not  appear  that  the  influence  of  sul- 
phuric acid  i.s  harmless,  and  the  potassium  sulphate  plots  have  borne 
a  smaller  crop  than  the  unmanurod  plots.  Peat  was  not  of  advantage. 
It  is  better  to  plough  in  farmyard  manure  than  to  top-dress  with  it, 
or  with  nitre  or  ammonium  sulphate,  as  its  after-action  is  more  cer- 
tain. On  the  plots  which  in  1881  bore  wheat,  and  had  in  the  pre- 
vious five  years  grown  potatoes  variously  manured,  the  best  yield  was 
obtained  from  those  which  had  been  heavily  manured  with  farm- 
yard manure.  Peat  and  potassium  sulphate  produced  no  after-action. 
The  best  yield  was  from  farmyard  manure  ploughed  in  during  the 
previous  year.  Those  roots  which  received  no  manure  in  1881,  but 
farmyard  maimre  in  1880,  wbre  the  largest  crops  except  those  treated 
with  farmyard  manure  in  1880  and  nitre  in  1881.  The  best  manure 
for  oats  was  found  to  be  farmyard  and  nitre.  The  powerful  influence 
of  potassium  sulphate  on  maize  was  probably  due  to  the  abundance  of 
humus,  and  this  view  is  supported  by  the  results  obtained  from  peat 
and  potassium  sulphate.     The  after-action  of  nitre  was  small. 

E.  W.  P. 

Cultivation  without  Animal  Manures.  By  Schindlkr  {Bied. 
Centr.,  1882,  .568). — In  Eschershausen,  a  farm  whose  soil  is  I'ich  in 
alkalis  has  for  20  years  past  been  manured  only  with  artiticials.  The 
crops  have  always  been  good,  and  only  a  falling  off  in  straw  has  been 
noticed  when  "silica"  plants  have  been  grown  for  4 — 5  years  con- 
secutively, but  the  original  yield  has  been  obtained  if  a  "lime" 
plant  has  been  introduced  into  the  rotation.  E.  W.  P. 

Influence  of  Superphosphates  on  the  Percentage  of  Sugar 
in  Beet.  By  F.  Jacqukmart  {Bled.  Centr.,  1882,  566). — According 
to  Pellet,  every  100  parts  of  sugar  in  the  roots  are  accompanied  by 
1  part  P2O5 ;  hence  the  author  concludes  that  superphosphate  must 
be  applied  in  quantities  proportional  to  the  expected  yield ;  50,000 
kilos,  roots  producing  6000  kilos,  sugar  per  hectare  requiring  528 
kilos,  of  12  per.  cent,  superphosphate.  E.  W.  P. 

Manuring  of  Sugar-beet.  By  V.  Thiessen  {Bied.  Centr.,  1882, 
620). — To  compare  the  values  of  Chili  saltpetre  and  Mejillones 
guano  as  manure  for  sugar-beet  on  marshy  lands,  plots  were  chosen 
which   had   borne   barley  or    potatoes    during    the   previous   season. 
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Mejillones  guano  had  no  effect  on  the  quantity,  but  the  quality  was 
greatly  improved  ;  on  the  other  hand.  Chili  saltpetre,  although  some- 
what lowering  the  quality,  so  raised  the  yield  that  this  manure  was 
by  far  the  more  profitable  of  the  two.  A  mixture  of  the  two  manures 
raised  the  yield  considerably,  but  the  quotient  of  purity  was  greatly 
lowered.  E.  W.  P. 

Composition  of  Soil  deposited  by  the  Water  employed  for 
Washing  Sugar-beet.  (lUed.  Centr.,  1882,  568.)— The  mud  left  in 
the  wa.shiiig  vessels  is  by  no  means  so  valuable  as  is  generally  sup- 
posed, but  still  it  is  good  enough  to  be  put  back  on  the  land,  or  if  the 
fields  are  distant,  it  may  be  mixed  with  liquid  manure,  blood,  &c. 

E.  W.  P. 

Value  and  Composition  of  Sheep-dung.  By  E.  Lecouteux 
(Lied.  Centr.,  1882,  TMi^). — The  cost  of  preparation  of  the  above 
manure  was  at  the  rate  of  1872  francs  per  1000  kilos.,  but  the  value 
of  the  manure,  giving  the  various  constituents  their  market  value,  was 
21'34  francs.  The  difference  in  favour  of  the  natural  product  shows 
it  to  be  a  cheaper  manure  than  the  ordinary  artificials.  The  compo- 
sition of  the  sheep's  dung  as  compared  with  that  of  oxen  was  as  fol- 
lows : — 

Sheep.  Oxen. 

Water 71-00  8301 

Nitrogen    0-65  0-20 

Phosphoric  acid 0'16  0*11 

Potash    C'59  0-27 

E.  W.  P. 

Composition  of  Superphosphates.  By  P.  de  Gasparin  (Bted. 
Centr.,  1882,  565). — Superphosphates  produce  a  great  effect  on  the 
meadow  lands  of  south-easteni  France,  even  when  40  per  cent  of 
calcium  carbonate  is  present  in  the  soil.  The  crude  phosphates — 
those  employed  in  the  manufacture  of  the  soluble  phosphate — contain 
as  much  as  42"8  per  cent,  of  ferric  oxide,  but  some  organic  matter  is 
used  in  their  preparation,  which  shows  itself  by  an  odour  resembling 
acetic  acid  when  the  superphosphates  are  dried,  and  the  analyses  show 
that  of  the  12  parts  of  phosphoric  acid  present  10  parts  exist  as  the 
free  acid  ;  lime  and  iron  are  as  sulphates,  and  part  of  the  sulphuric 
acid  is  free :  when  the  phosphate  is  treated  with  alcohol,  the  iron  is 
brought  into  solution  by  means  of  the  above-mentioned  organic 
matter.  E.  W.  P. 

Manuring  Experiments  with  Soluble  and  Insoluble  Phos- 
phates. By  A.  VoLCKER  (Bied.  Centr.,  1882,  521—525). — The  ex- 
perimental field  at  Woburn  was  manured  with  various  forms  of 
phosphates  and  farmyard  manure  in  various  quantities.  The  results 
with  turnips  showed  that  finely  ground  copi'olites  and  Redonda  phos- 
phate considei-ably  raised  the  yield  above  that  of  the  uumanured  plot, 
and  the  yield  with  soluble  phosphates  was  still  higher.  Heavy  appli- 
cations of  farmyard  manure  were  not  more  successful  than  halt  the 
quantity  with  crude  or  soluble  phosphates  in  addition  ;  the  best  re- 
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Baits  were  obtained  by  the  use  of  superphosphate  and  guano.  In  1881 
barley  and  red  clover  were  sown  on  the  same  plots  without  additional 
manure,  and  we  find  that  there  was  no  remarkable  difference  between 
any  of  the  plots.  The  best  yield  was  from  the  heavy  dressing  of  dung  ; 
and  soluble  phosphates  gave  better  results  in  this  second  season  than 
crude  phosphates.  E.  "VV-  P- 

Phosphoric  Acid  in  Peruvian  Guano.  By  W.  Averdam 
{Bled.  Centr.,  1882,  566). — Ammonia  is  not  present  in  guano  in  a 
volatile  form,  and  the  greater  part  of  the  phosphoric  acid  is  present 
as  mono-  and  bi-basic  salts  of  magnesia,  lime,  and  the  alkalis.  The 
action  of  sulphuric  acid  on  guano  is  merely  to  remove  chlorine,  and 
causes  the  Ioks  of  1  per  cent.  N  present  in  an  oxidised  condition,  and 
it  also  destroys  valuable  organic  matter.  E.  W.  P. 

Gypsum  Manures.  By  J.  KoNia  (Bied.  Centr.,  1882,  t)Q'7). — 
Gypsum  residues  from  snpei'phosphate  factories  contain  about  2  per 
cent.  PoOs  and  50  per  cent.  CaSOi,  and  residues  from  potash  factories 
also  contain  30  per  cent,  gypsum,  as  well  as  fi-ee  lime,  calcium  carbo- 
nate, and  4 — 5  per  cent,  potash  ;  but  it  sometimes  happens  that  22  per 
cent,  calcium  sulphite  and  thiosulphate  is  present,  which  renders  these 
residues  useless  as  manures.  E.  W.  P. 


Analytical  Chemistry. 


Conversion   of  Organic   Nitrogen    into   Ammonia.    By  H. 

Grouven  (Bied.  Centr.,  1882,  568). — According  to  this  patent,  steam 
heated  to  400  — 700°  is  passed  over  the  heated  nitrogenous  organic 
substance.  The  nitrogen  is  partially  converted  into  ammonium  cai"- 
bonate,  partially  into  higher  nitrogenous  compounds,  but  no  nitrogen 
is  set  free.  The  vapour  is  then  passed  over  a  layer  of  Grouven's 
"  contact  mass,"  which  completes  the  transformation  into  ammonia, 
and  destroys  all  hydrocarbons,  so  that  the  issuing  gas  may  be  absorbed 
by  acid  without  the  production  of  a  coloured  liquid.  This  method 
may  be  used  for  nitrogen  determination  by  using  a  porcelain  boat  in 
an  iron  tijbe  to  contain  the  substance.  E.  W.  P. 

Detection  of  Chloride  of  Lime  in  Water.  By  A.  A.  ]N^esbit 
(Chem.  News,  46,  43). — The  test  solution  is  prepared  by  dissolving 
100  grains  of  potassium  iodide  in  16  ounces  of  boiling  water ;  100  grains 
of  starch  in  1  ounce  of  cold  water  are  gradually  added,  and  the  whole  is 
boiled  for  30  minutes.  This  solution  is  added  in  decreasing  quantities  to 
the  water,  beginning  with  5  c.c. ;  the  final  quantity  added,  if  the  previous 
portions  have  shown  no  reaction,  being  0"i  c.c,  as  it  is  found  that  the 
smaller  the  quantity  of  chlorine  present  the  smaller  is  the  quantity 
of  test  required  to  exhibit  it.     By  this  means  g^  grain  "  available 
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chlorine"  can  be  detected  in  a  gallon.  This  process  is  intended  for 
the  examination  of  streams  polluted  by  paper  mills,  E.  W.  P. 

Decomposition   of   Nitrous    and    Nitric    Oxides    by  Heat. 

By  A.  Wagnkr  (Zeits.  Aiial.  Chein.,  21,  .S74 — 380). — The  estimation 
of  nitrous  oxide  iu  mixtures  of  gases  presents  great  difficulties,  but 
the  author  has  worked  out  a  method  wliich  answera  this  purpose  :  it 
consists  in  passing  the  gaseous  mixture,  which  must  be  quite  free 
from  oxygen,  through  a  combustion  tube  containing  a  mixture  of  pure 
chromic  oxide  and  sodium  carbonate  heated  to  redness.  1  c.c.  of  NjO 
oxidises  2'283  mgrm.  of  chromic  oxide  to  chromic  acid,  the  amount  of 
which  is  afterwards  estimated,  preferably  by  Rose's  method. 

Pure  nitric  oxide  is  not  decomposed  by  chromic  oxide,  but  when 
mixed  with  nitrous  oxide,  equal  volumes  of  the  gases  are  decomposed, 
N2O  +  NO  =  NO,  4-  2N  =  3N  +  20.  O.  H. 

New  and  Expeditious  Method  for  the  Determination  of 
Nitrites  under  various  Circumstances.  By  E.  W.  Davy  (Chem. 
Ncu'!^,  46,  1). —  By  this  process,  based  on  the  oxidation  of  gallic  acid 
by  nitrous  acid,  small  quantities  of  nitrites  may  be  estimated,  the 
presence  of  nitrates  not  interfering.  A  mixture  of  25  c.c.  of  the 
water  to  be  examined  and  1 — 2  c.c.  of  gallic  acid  solution  is  heated  in 
a  test-tube  with  a  few  drops  of  hydrochloric  or  sulphuric  acid,  and 
when  the  coloured  liquid  has  cooled  it  is  compared  with  the  colour 
produced  by  a  mixture  of  standard  acid  and  nitrite  solutions  under 
like  conditions.  The  presence  of  organic  matter  and  salts  has  no 
effect  on  the  colour.  If  ii-on  be  present,  it  must  be  separated  by  am- 
monia before  the  addition  of  gallic  acid.  The  gallic  acid  solution  is  a 
saturated  one,  rendered  colourless  by  charcoal ;  the  addition  of  sul- 
phuric or  hydrochloric  acid  prevents  the  change  of  colour  which  may 
take  place  after  keeping.  The  standard  alkaline  nitrite  solution  is 
prepared  by  decomposing  silver  nitrite  by  sodium  chloride  :  0'406  gram 
of  the  silver  nitrite  is  decomposed,  and  the  solution  made  up  to  1  litre, 
and  of  this  when  clear  100  c.c.  is  diluted  to  1000  c.c,  of  which  1  c.c. 
is  equivalent  to  001  gram  N2O3.  This  is  the  method  described  in 
Frankland's  Wafer  Analysis,  but  the  author  prefers  a  solution  of 
double  the  strength.  He  has  also  made  use  of  a  solution  prepared 
by  dissolving  commercial  potassium  niti-ite  in  alcohol,  as  by  this  sol- 
vent only  the  nitrite  is  removed,  and  the  nitrate  remains  undissolved. 
This  new  method  compares  favourably  with  Griess's  ;  when  the  nitrites 
are  in  large  quantities,  Griess's  process  gives  a  more  decided  reaction. 
The  reagents  ai'C  easily  procured,  whereas  phenyldiamine  is  only  ob- 
tained with  difficulty.  The  exact  limits  of  the  indication  have  not 
been  determined  as  yet,  but  1  part  acid  in  20,000,000  parts  of  water 
can  be  readily  detected.  E.  W.  P. 

Estimation  of  Nitric  Nitrogen.  By  J.  B.  Kinnear  (Chem. 
Neivs,  46,  33). — The  reduction  of  nitrates  and  niti'ites,  and  conversion 
into  ammonia  by  means  of  zinc  and  sulphuric  acid,  may  be  accui-ately 
accomplished  if  the  solutions  are  cold  and  dilute ;  but  it  is  advisable 
to  use  a  half  more  of  acid  than  is  theoretically  requii'ed,  otherwise  the 
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reaction  is  but  slow ;  moreovpr,  it  is  advantageous  to  fill  the  vessel 
with  zinc,  whereby  much  heat  is  generated,  and  the  reaction  is  com- 
plete in  10  minutes ;  in  all  cases,  the  process  must  be  stopped  by  pour- 
ing off  the  liquid  before  the  acid  is  saturated.  The  ammonia  may  be 
determined  in  an  aliquot  portion  by  Nesslei-solution,  but  then  the  zinc 
and  acid  must  be  pure.  Lime  and  iron  must  be  previously  removed. 
Organic  nitrogen  does  not  affect  the  results.  E.  W.  P. 

New  Method    for  Determining    Phosphoric   Acid.    By  H. 

Pemberton  (Chem.  Neivs,  46,  4 — 7). — In  this  new  method,  a  standard 
solution  of  ammonium  molybdate  is  employed  to  precipitate  the  phos- 
phoric acid.  The  solution  of  molybdate  is  prepared  by  dissolving 
89"543  grams  of  ammonium  molybdate  in  water,  adding  a  little  ammonia 
if  the  solution  be  not  clear,  and  then  making  up  to  1000  c.c.  ;  each 
cubic  centimetre  then  precipitates  3  mgrms.  P2O5.  The  phosphate  taken 
should  only  be  about  1*0  gram,  and  is  to  be  dissolved  in  nitric  acid  ; 
if  silica  is  present,  the  solution  must  be  evaporated  to  dryness,  but  the 
silica  need  not  be  filtered  off  ;  organic  matter  must  be  destroyed  by 
ignition,  and  subsequent  oxidation  by  nitric  acid.  The  solution  is 
then  neutralised  with  ammonia,  and  10  grams  ammonium  nitrate  are 
added  ;  then  after  heating  to  above  60°,  the  molybdate  solution  is  run 
in,  while  the  liquid  is  kept  stiri-ed  ;  after  allowing  the  precipitate  to 
settle,  a  further  quantity  of  molybdate  is  added,  and  so  on  :  for  the 
final  precipitation,  a  small  quantity  may  be  removed  and  tested,  as  in 
other  well-known  methods.  This  process  is  not  adapted  for  the  estima- 
tion of  phosphorus  in  iron  ores,  as  the  ferric  nitrate  shows  a  some- 
what peculiar  behaviour  on  addition  of  molybdate.  In  phosphates 
containing  much  iron,  ammonia  is  added  to  the  yellow  solution  until 
the  colour  begins  to  darken,  and  then  2  c.c.  of  nitric  acid  (1'40). 
Citric,  tartaric,  and  oxalic  acids  interfere,  but  oxalic  acid,  if  present, 
may  be  oxidised  by  permanganate.  A  single  analysis  requires  about 
an  hour.  E.  W.  P. 

Estimation  of  Phosphoric  Acid  by  the  Molybdic  Method. 

;By  Stunkel,  T.  Wetzke,  and  P.  Wagner  (Zeits.  Anal.  Ghem.,  21, 
353 — 368). — The  following  are  the  details  of  the  method,  founded  on 
a  most  detailed  and  careful  investigation  : — 

20  to  25  c.c.  of  the  phosphate  solution,  which  must  be  free  from 
silica,  and  which  should  contain  from  0"1  to  0*2  gram  P2O3,  are  mixed 
with  so  much  of  a  concentrated  solution  of  ammonium  nitrate  and  of 
molybdic  solution,  that  the  total  mixed  fluid  contains  15  per  cent, 
ammonium  nitrate,  and  not  less  than  50  c.c.  molybdic  solution  to  each 
0"1  gram  P2O5.  The  whole  is  then  heated  in  a  water-bath  to  80 — 90°, 
allowed  to  stand  for  one  hour,  filtered,  and  the  precipitate  washed  with 
"  dilute  ammonium  nitrate  solution."  This  precipitate  is  dissolved  on 
the  filter  in  2*5  per  cent,  ammonia,  the  solution  being  collected  in  the 
beaker  in  which  the  precipitation  took  place.  The  whole  bulk  of  the 
filtrate  should  amount  to  about  75  c.c.  For  0"1  gram  P2O5,  10  c.c. 
magnesia  mixture  is  then  added,  drop  by  drop,  vnth  constant  stirring. 
After  two  hours  the  precipitate  is  filtered  off,  washed  with  a  2  per 
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cent,  ammonia  solution,  nntil  every  trace  of  chlorine  is  removed,  dried, 
and  ijjnited  separately  from  the  filter,  the  crucible  being  heated  for 
10  minutes  with  the  flame  of  a  Bunsen  lamp,  and  5  minutes  by  means 
of  the  blowpipe. 

The  strength  of  the  various  solutions  referred  to  is  as  follows : — 

Mohjbdic  solution,  150  grams  ammonium  molybdate,  dissolved  in 
water,  made  up  to  1  litre,  and  poured  into  1  litre  of  nitric  acid  of 
1*2  sp.  gr. 

Concentrated  ammonium  nitrate  solution  containing  750  grams  of  the 
salt  in  1  litre. 

Dilute  ammonium  nitrate  sohition  containing  100  grams  of  the  salt 
per  litre. 

Magnesia  mixture :  55  grams  crystallised  magnesium  chloride,  and 
70  grams  ammonium  chloride,  dissolved  in  1  liti-e  of  2*5  per  cent, 
ammonia  solution.  0.  H. 

Determination  of  Reverted  Phosphates.  By  T.  S.  Gladdinq 
(Ghem.  N<>ir,s',  46, 18—21,  31— 33).— The  terra  "  reverted  "  phosphate 
is  not  capable  of  strict  chemical  definition,  and  must  be  considered 
to  refer  to  such  as  have  been  originally  soluble,  but  have  returned  to 
the  insoluble  condition  ;  the  causes  of  this  reversion  are  various,  and 
must  be  considered  as  lying  close  to  the  border  line  separating 
soluble  from  insoluble,  or  else  widely  separated  and  different  in  solu- 
bility from  the  original  insoluble  form.  The  object  of  the  inquiry 
has  been  to  find  a  method  of  separation  that  shall  recognise  them. 
Fifteen  series  of  experiments  were  made,  and  they  demonstrate  the 
various  circumstances  which  cause  the  varying  results  so  frequently 
obtained  by  analysis.  Apatite,  S.  Carolina  rock,  bone-ash,  Navassa 
and  Cura^oa  phosphates,  were  examined,  and  it  was  found  that  the 
percentage  of  phosphate  dissolved  increases  very  largely  with  increase 
of  the  solvent,  or  with  decrease  of  substance  teken  for  analysis ;  the 
solvent  being  50  c.c.  ammonium  citrate  solution,  sp.  gr.  1'09  ;  time, 
30  minutes ;  temperature,  35°.  As  all  these  phosphates  are  soluble 
more  or  less,  it  follows  that  errors  must  arise  in  the  estimation  of 
soluble  phosphoric  acid  in  supers  containing  nndecomposed  trical- 
cium  phosphate,  for  a  portion  of  the  tricalcium  salt  being  dissolved, 
the  amount  would  be  reported  as  "  reverted."  The  same  results  were 
obtained  when  using  ammonium  oxalate  as  a  solvent.  Increase  of 
temperature  is  accompanied  by  increase  of  solvent  power  of  the 
solvent.  Owing  to  the  solution  of  raw  phosphates  by  oxalate  and 
citrate  solutions,  Gruppe  and  Tollens  recommended  the  employment 
of  a  0"25  per  cent,  citric  acid  solution,  as  this,  so  they  considered,  dis- 
solved like  quantities  of  the  raw  material,  but  the  author  shows  that 
it  is  quite  incorrect.  The  action  of  different  solvents  of  the  di-  and 
tri- basic  phosphates  was  studied ;  these  salts  were  prepared  by  pre- 
cipitation, and  mixed  with  calcium  sulphate,  so  as  to  imitate  the  con- 
ditions under  which  they  are  found  in  supers ;  time,  30  minutes  ; 
temperature,  40°.  Citrate  solution  dissolves  both  forms  perfectly, 
whilst  citric  acid  only  dissolves  half  the  quantity  of  the  dicalcium 
salt  that  it  does  of  the  tricalcium  ;  and  dilute  hydrochloric  is  very  un- 
successful, but  weak  ammonium  oxalate  is  very  vigorous.     The  action 
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of  citi'ate  and  oxalate  on  a  superphosphate,  made  from  Navassa, 
showed  that  so  long  as  the  temperature  remained  low  (35°),  the  same 
amount  of  phosphoric  acid  was  removed  in  both  cases,  but  if  the  tem- 
perature was  high,  70°,  as  in  the  "  Cincinnati"  method,  a  much  larger 
percentage  of  phosphate  was  dissolved  by  both  solutions,  and  the 
citrate  dissolved  more  than  the  oxalate  ;  the  cause  of  this  is  either 
that  the  insoluble  material  is  dissolved  to  a  greater  extent  at  the 
higher  temperature,  or  else '  there  is  a  form  of  reverted  phosphate 
present  which  is  not  taken  up  at  the  lower  temperature  ;  an  expei'i- 
raent  proved  that  the  rise  of  temperature  had  but  small  effect  on  the 
solution,  therefore  some  form  of  reverted  phosphate  must  be  p?*esent, 
and  arguing  from  the  previous  experiments,  it  must  be  the  reverted 
phosphate  of  iron  and  alumina,  A  further  set  of  experiments  proved 
that  these  phosphates  were  more  readily  decomposed  at  70°,  and  that 
for  them  citrate  was  the  best  solvent ;  as  ammonium  oxalate  is  decom- 
posed at  a  high  temperature,  the  solution  becoming  acid,  it  is  neces- 
sary to  conduct  the  solutions  in  stoppered  flasks.  It  is  evident  then 
that  some  of  the  discrepancies  in  analytical  results  are  in  part  due  to 
the  fact  that  citrate  is  but  an  imperfect  solvent,  the  error  increasing 
as  larger  quantities  of  phosphates  are  employed ;  also  the  discrepancy 
is  due  to  the  solvent  action  of  the  citrate  on  the  crude  phosphate,  a 
larger  percentage  being  dissolved  when  smaller  quantities  are  taken. 
The  latter  cause  cannot  be  overcome,  nor  is  it  desirable  that  it  should 
be,  as  the  purpose  of  the  analysis  is  to  show  the  amount  of  phosphate 
which  can  be  dissolved  by  the  liquids  of  the  soil.  It  seems  then  neces- 
sary to  fix  the  amounts  of  substance  to  be  taken  for  analysis,  so  that 
the  citrate  shall  dissolve  such  a  percentage  of  the  undecomposed  rock 
in  the  super  as  shall,  when  reported  as  reverted  phosphate,  be  a  fair 
equivalent  of  its  agricultural  value.  A  modification  of  Fresenius' 
method,  consisting  of  the  use  of  a  higher  temperature,  will  meet  the 
requirements  of  the  case,  provided  care  is  taken  to  guard  against 
acidity  of  the  solvent.  E.  W.  P, 

Percentage  of  Sulphuric  Acid  in  Red  Wines.    By  J.  T^essler 

(JDied.  Centr.,  1882,  656). — The  percentage  of  sulphuric  acid  reckoned 
as  the  potassium  salt  varies  between  0'04  and  0T2 ;  should  the  per- 
centage rise  highei",  to  0'26,  the  extra  amount  will  be  due  to  the 
sulphur  employed  in  the  purification  of  the  casks.  A  normal  wine 
therefore  contains  only  1'3  gram  K2SO4  per  litre,  and  the  wine  ought 
not  to  be  sold  if  there  be  1"9  gram  present,  E.  W.  P. 

Report  on  the  Processes  of  Claesson  and  Reis  for  the  Deter- 
minations and  Separations  of  Metal  by  Electrolysis.  By  V, 
Francken  (Chem.  Netvs,  46,  105 — 107). — To  obtain  accurate  results, 
the  methods  recommended  must  be  carried  out  most  exactly.  For  the 
determination  of  cobalt,  an  excess  of  neutral  potassium  oxalate  must 
be  added,  but  as  the  oxalate  is  gradually  decomposed  by  the  cur- 
rent, cobalt  carbonate  is  deposited  with  the  metal ;  this  precipitate 
must  be  removed  by  cautious  addition  of  oxalic  or  sulphuric  acid. 
The    deposition  of  the  metal  is,  however,  more  rapid  if   ammonium 
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oxalate  replaces  the  potassium  salt,  but  no  more  should  be  added  than 
is  necessary  to  form  the  soluble  double  salt.  There  is  deposited  with 
the  metal  a  red  insoluble  oxide  which  is  but  slowly  reduced  ;  to  pre- 
vent this,  the  liquid  to  which  an  excess  of  oxalate  has  been  added  is 
heated,  and  a  further  addition  of  S — 4  grams  of  solid  salt  is  made. 
The  cobalt  forms  a  grey  adhesive  coating,  which  must  be  well  washed 
with  water,  alcohol,  and  ether,  and  then  dried  at  100°.  Nickel  is 
estimated  in  a  similar  manner.  In  the  determination  of  iron,  the 
chloride  or  sulphate,  with  excess  of  ammonium  oxalate,  may  be 
used,  and  in  the  reduced  state  it  does  not  readily  oxidise.  Zinc^ 
separated  as  above,  adheres  firmly  to  the  electrode,  and  cannot  be 
removed  by  dilute  acids,  but  can  be  detached  by  hoatins:  the  capsule 
to  redness,  and  treating  the  residue  with  fresh  acid.  The  precipita- 
tion of  maiujanese  is  complete  only  when  but  little  nitric  acid  is  used ; 
the  presence  of  potassium  oxalate  causes  separation  of  the  peroxide, 
and  this  oxide  is  not  firmly  attached  to  the  electrode,  so  that  it 
must  be  soparatcd  by  filtration,  and  converted  by  heat  into  Mn304. 
Ammonium  oxalate  must  be  added  to  bismuth  nitrate  SDlution,  but 
some  peroxide  is  formed  which  is  but  slowly  reduced ;  great  care  in 
removing  all  water  by  alcohol  and  ether  must  be  exercised,  so  as  to  pre- 
vent oxidation.  The  electrolytic  deposition  of  lead  cannot  be  recom- 
mended. Copper  separates  from  an  ammonium  oxalate  solution  with 
great  ease  and  accuracy.  Cadmium  forms  a  grey  coating,  which, 
although  not  adhering  firmly,  can  be  removed  without  loss  if  washed 
cautiously.  Tin.  separates  from  the  solution  of  chloride  or  oxalate  as 
a  tine  grey  coating.  Antimony  separates  as  a  fine  light  grey  firmly 
adhering  precipitate  from  solutions  to  which  sulphuretted  hydrogen 
has  been  added ;  if  the  solution  be  acid,  ammonia  or  ammonium 
sulphide  in  excess  is  added :  ammonium  sulphate  accelerates  the 
reduction.  Arsenic  cannot  be  separated  quantitatively.  Iron  and 
■manganese  can  only  be  separated  if  the  formation  of  the  manganese 
peroxide  is  prevented  until  the  greater  part  of  the  iron  has  been  pre- 
cipitated ;  the  presence  of  ammonium  oxalate  allects  this  result.  If 
the  oxalate  has  been  decomposed  before  the  end  of  the  precipitation, 
and  this  is  shown  by  the  formation  of  a  pink  colour,  heat  must  be 
applied,  aiad  3 — 4  gi-ams  of  oxalate  added.  If  the  quantity  of  man- 
ganese is  small,  it  appears  as  peroxide  at  the  positive  electrode,  but  if 
the  proportion  of  manganese  is  double  that  of  the  iron,  then  the  per- 
oxide must  be  dissolved  in  oxalic  acid,  without  interruption  of  the 
current,  so  as  to  effect  complete  separation.  The  precipitation  of 
manganese  from  the  solution  of  oxalate  as  peroxide  is  not  quantita- 
tive:  therefore  the  liquid  holding  the  greater  part  of  the  manganese 
peroxide  in  suspension,  must  be  boiled,  so  as  to  decompose  tlie  am- 
monium carbonate,  and  then  neutralised  with  nitric  acid,  after  which 
the  metal  must  be  precipitated  as  sulphide.  Iron  and  alumina  are 
separated  so  long  as  the  ammonium  oxalate  is  in  excess  of  the  car- 
bonate formed  by  electrolysis;  as  in  the  previous  cases,  an  excess  of 
oxalate  (3  grams  per  0*1  gram  oxide)  is  added  to  the  solution  of  the 
double  oxalates,  and  the  mixture  is  electi-olysed  whilst  hot.  If  the 
alumina  is  in  excess  of  the  iron,  the  same  precautions  must  be  taken 
as  in  the  case  of  manganese.  E.  W.  P. 

VOli.  X.LI1.  4   t 
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Influence  of  Gum  Arabic  in  certain  Chemical  Reactions. 
By  J.  Lefort  and  P.  Thibault  (/.  Pharm.  Chim.  [5],  6,  169  —  174). 
— Mercuric  sulphide  is  rapidly  precipitated  when  mercuric  chloride  is 
added  to  the  sulphur  springs  at  Bacrneres  de  Luchon,  but  if  to  the 
waters  solutions  of  gutn  arabic,  sarsaparilla,  wild  pansy,  beef  tea, 
albumin,  or  apple  jelly  be  added,  no  precipitation  will  take  place  on 
addition  of  mercuric  chloride. 

It  was  thought  interesting  to  study  the  solvent  action  of  gum 
arabic  on  the  sulphides  of  other  metals  with  the  view  of  ascertaining 
whether  this  property  is  peculiar  to  the  waters  of  Luchon.  At  first, 
the  non-precipitation  of  mercuric  chloride  was  attributed  to  the 
viscosity  of  the  solution,  but  this  is  disproved  by  the  fact  that  if  guui 
arabic  be  replaced  by  glycerol,  a  precipitate  is  produced. 

Decinormal  solutions  of  sodium  sulphide  and  different  metallic  salts 
and  a  solution  of  gum  arabic  (1  to  2),  were  prepared.  In  each  case 
10  c.c.  of  the  metallic  solution  were  treated  with  3  c.c.  of  the  gum 
solution ;  and  to  another  equal  volume,  3  c.c.  of  distilled  water  was 
added.  To  each  of  these,  10  c.c.  of  the  sulphide  solution  was  added 
with  the  followinsr  results  :  — 


Without  gum. 


With  gum. 


Lead  acetate 

Silver  nitrate 

Ferrous  sulpliale    

Manganese  sulphate 

Mercuric  chloride 

Copper  Bulpliate 

Zinc  sulphate 

Antimony  trichloride  +  HCl 
Arsenic  trioxide 


Black  precipitate. 


Flesh-coloured  precipitate. 
Black  „ 

White 

Orange  „ 

Lemon-yellow  „ 


Brown  sohition. 
Black  „ 

Light  brown  solution. 
Dark        „  „ 

•)  i>  >> 

Colourless  „ 

Ornnge-coloured  „ 
Lemon-vellow      ,, 


Under  the  above  conditions,  gum  arabic  prevents  the  precipitation  of 
metallic  sulphides,  but  in  more  concentrated  solutions,  or  in  presence 
of  very  small  quantities  of  gum,  precipitation,  more  or  less  incomplete, 
takes  place. 

Metallic  hydrates,  in  presence  of  gum  arabic,  behave  in  a  similar 
manner  to  the  sulphides. 

The  formation  of  other  precipitates  is  also  prevented,  as  that  of 
calcium  phosphate  in  neutral  solutions,  uranium  ferrocyanide,  and 
ferric  hydrate  when  a  dilute  solution  of  ferric  chloride  is  treated  with 
ammonia.  The  alkaloids,  quinine,  cinchonine,  morphine,  strychnine, 
brucine,  veratrine,  are  not  precipitated  by  phosphomolybdic  acid, 
potassium  mercuric  iodide,  or  tannin,  in  presence  of  gum  arabic.  The 
non- precipitation  of  dilute  solutions  in  presence  of  gum  arabic  is, 
however,  not  absolutely  general,  lead  iodide,  mercuric  iodide,  barium 
sulphate,  and  lead  carbonate  being  precipitated  in  presence  of  the 
gum,  although  more  slowly  than  wlien  it  is  absent. 

The  intense  colorations  produced  on  adding  the  reagent  to  the 
metallic  solutions  containing  gum,  shows  that  a  reaction  has  taken 
place  ;  it  therefore  remains  to  be  proved  whether  the  precipitation  is 
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soluble  in  gum  arable  or  held  in  suspension  in  an  exceedingly  fine 
state  of  division.  The  authors  are  inclined  to  think  the  latter  is  the 
more  probable,  since  concentrated  solutions  of  gum  arabic  fail  to  dis- 
solve the  precipitated  substances  even  when  recently  formed. 

From  a  physiological  point  of  view,  this  solvent  action  is  interesting, 
since  it  throws  a  light  upon  the  existence  of  insoluhJe  bodies,  such 
as  phosphates,  oxide  of  iron,  Ac,  in  solution  in  the  animal  and 
vegetable  juices. 

It  is  important  to  notice  that  the  ordinary  method  of  estimating 
gum  arabic  by  precipitation  with  lead  acetate  and  decomposing  the 
lead  compound  with  sulphuretted  hydrogen,  cannot  yield  accurate 
results.  It  is  better  to  decompose  the  lead  compound  by  boiling  it 
with  a  concentrated  solutiou  of  ammonium  carbonate. 

L.  T.  OS. 

Titration  of  Ferrous  Oxide  with  Permanganate  in  Presence 
of  Hydrochloric  Acid.  By  F.  Kessler  (Zeits.  Ayial.  Chem.,  21, 
381 — 383). — Priority  is  claimed  by  the  author  over  C.  Zimmermann, 
who  recently  proposed  to  avoid  the  disturbing  ii\fluence  of  hydro- 
chloric acid  in  permanganate  titrations,  by  adding  an  excess  of 
maiiganous  sulphate ;  the  observation,  with  a  possible  explanation  of 
the  process,  having  been  published  by  Kessler  20  years  ago  (Annalen, 
118,  48).  O.  H. 

Separation  of  Gallium.  By  L.  de  Boisbaudran  (Compt.  rend., 
95,  157 — 100  ;  see  also  this  vol.,  p.  857). — The  separation  of  gallium 
from  nickel  or  cobalt  by  means  of  potassium  hydroxide  is  not  very 
satisfactory,  since  the  precipitated  nickel  or  cobalt  hydrate  obstinately 
retains  small  quantities  of  gallium.  Calcium  and  barium  carbonates 
precipitate  small  quantities  of  cobalt  and  nickel  oxides,  in  addition  to 
gallium  oxide.  Good  results  are  obtained  by  prolonged  ebullition  of 
the  strongly  ammoniacal  solution,  if  a  sufficient  quantity  of  ammo- 
nium chloride  is  present.  The  precipitated  gallium  hydroxide  usually 
retains  small  quantities  of  nickel  or  cobalt,  which  may  be  removed  by 
a  repetition  of  the  process.  Good  results  are  also  obtained  with  cupric 
hydroxide,  or  with  metallic  copper  and  cuprous  oxide. 

Gallium  may  be  separated  from  thallium  by  several  methods,  viz. : — 
(1.)  By  prolonged  ebullition  of  the  ammoniacal  solution  (sulphate, 
chloride,  or  nitrate)  after  reduction  with  sulphurous  acid.  (2.)  By 
precipitation  with  calcium  or  barium  carbonate  in  the  cold,  after 
reduction  with  sulphurous  acid :  the  calcium  carbonate  may  also  be 
employed  with  a  warm  solution,  but  the  precipitate  then  contains 
some  thallium.  (3.)  If  the  quantity  of  thallium  present  is  not  too 
great,  the  gallium  may  be  precipitated  by  means  of  potassium  ferro- 
cyanide  in  presence  of  hydrochloric  acid:  the  precipitate  is  dissolved 
in  potassium  hydroxide,  a  small  quantity  of  fresh li/  prepared  ammo- 
nium  sulphide  added,  the  thallium  sulphide  filtered  off,  and  the  filtrate 
concentrated  and  mixed  with  a  large  excess  of  hydrochloric  acid  and 
a  little  potassium  ferrocyanide.  (4.)  The  thallium  may  be  precipi- 
tated as  platinochloride  in  presence  of  alcohol  and  hydrochloric  acid, 
but   the    separation    is   not    complete.        (5.)  The    best    results    are 
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obtained  with  cupric  hydroxide  after  reduction  with  sulphnrons  ac-id, 
or  with  metallic  copper  and  cuprous  oxide.  C.  H.  B. 

Estimation  and  Separation  of  Antimony  and  Tin.    By  A. 

Weller  {Aymalen^  213,  3G4 — 3()9). — The  method  employed  is  the 
same  as  that  of  Herroun  (this  vol.,  661).  Numerous  analyses  are 
given  showing  its  accuracy.  A.  J.  G. 

Determination  of  Organic  Matter  in  Potable  Water,      By  J. 

W.  Mallet  {Ghem.  News,  46,  63—66,  72—75,  90—92,  101—102, 
108 — 112). — This  investigation  was  instituted  at  the  instance  of  the 
American  Government,  and  is  here  given  in  abstract :  the  full  report 
has  not  yet  been  published.  The  object  was  to  examine  the  chief 
processes  employed  for  estimating  the  organic  matter,  to  test  the 
absolute  and  relative  accuracy  of  the  results  obtained  by  these  pro- 
cesses, and  to  ascertain  the  nature  and  scope  of  the  practical  conclu- 
sions which  may  be  secured.  The  processes  employed  were  the 
"  combustion,"  "  albuminoid  ammonia,"  and  the  "  permanganate  "  as 
suggested  by  Forchhammer,  but  in  the  form  advocated  by  Tidy.  The 
waters  examined  were  of  various  qualities,  good  and  contaminated 
more  or  less,  and  artificially-prepared  water  containing  animal  and 
vegetable  matter.  Each  analysis  was  made  in  triplicate,  and  the  first 
portion  of  the  report  gives  an  account  of  the  amount  of  concordance 
observed  between  the  analyses  of  each  sample  as  obtained  by  each 
individual  process;  in  the  combustion  process,  there  was  found  an 
average  departure  from  the  mean  of  an  individual  determination  for 
organic  carbon  2*89  per  cent.,  for  nitrogen  7'0.)  per  cent.,  but  the  de- 
parture in  some  cases  far  exceeds  these  figures  ;  however,  we  find  that 
the  results  of  the  combustion  process  are  less  trustworthy  for  nitrogen 
than  for  carbon.  The  average  departure  from  the  mean  in  the  albu- 
minoid ammonia  process  was  :  free  ammonia,  223  per  cent. ;  albumi- 
noid ammonia,  3'62  percent.  In  Tidy's  process  the  average  divergence 
was:  for  oxygen  consumed  in  one  hour,  1*09  percent.;  for  oxygen 
consumed  in  three  hours,  056  per  cent.,  showing  a  greater  irregu- 
larity during  the  early  stage  than  later.  The  permanganate  yields, 
therefore,  the  most  closely  concordant  results,  whilst  the  combustion 
process  yields  the  least. 

Hxtent  of  Agreement  of  the  Results  Obtained  hy  the  Different  Pro- 
cesses with  the  Quantities  of  Organic  Constituents  known  to  be  Actually 
Present. — The  loss  of  carbon  by  the  combustion  process  is  considerable, 
and  there  is  a  strong  tendency  to  excess  of  nitrogen;  the  loss  of 
carbon  is  supposed  to  be  due  to  the  evaporation  of  volatile  substances 
such  as  butyric  and  valeric  acids  which  have  been  shown  to  be 
present  in  some  contaminated  waters;  the  excess  of  nitrogen  is  due  to 
the  presence  of  ammonia  compounds  given  off  by  the  gas  flame  in 
the  neighbourhood  of  the  evaporating  liquid;  for  although  carefully 
covered,  yet  there  is  still  a  slight  communication  with  the  outside  air 
by  means  of  the  notch  in  the  rim  of  the  water-bath  for  the  passage  of 
the  feed-flask  neck.  Suggestions  are  made  so  as  to  show  how  this 
access  of  ammonia  may  be  prevented  by  evaporating  the  water  by  steam, 
by  evaporating  the  water  in  a  vacuum,  &c.      The  loss  of  nitrogen  in 
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Waiiklyn's  process  is  dne  to  volatilisntion  of  the  amines  during  the 
first  (listilhition,  and  as  these  compounds  are  not  indicated  by  Nessler, 
they  escape  detection  as  "free"  or  as  •'albuminoid"  ammonia.  In 
order,  therefore,  to  diminish  this  loss,  a  separate  distillation  should 
be  made  with  alkaline  perman<ifanate  added  at  once  ;  also  to  avoid  the 
uncertain  ending  of  the  collection  of  ammonia,  the  distillation  should 
not  be  stopped  until  the  last  measure  of  distillate  contains  less  than 
1  per  cent,  of  the  whole  ammonia  already  ccdlected ;  several  other 
alterations  in  the  details  of  the  process  are  also  recommended.  The 
analytical  figures  obtained  by  Tidy's  process  show  that  the  putrescent 
substances  are  accni*ately  determined,  but  not  so  the  non- putrescent, 
as  their  oxidation  by  cold  permanganate  is  so  slow  ;  on  the  other 
hand,  by  Kubel's  method  (oxidation  at  100°),  a  loss  of  volatile  matter 
occurs ;  it  is  proposed,  therefore,  to  extend  the  time  of  oxidation  to 
12  or  24  hours  at  a  temperature  of  20°,  examinations  of  the  amount 
of  oxidation  being  made  at  intervals  of  1,  3,  6,  and  9  hours. 

Effect  on  the  Results  of  the  Different  Processes  bij  Varyituj  the  Extent 
of  Itilntinn  of  the  same  Orfjanic  Substances  in  Water. — Under  this 
heading,  we  find  that  the  weaker  the  solution,  the  greater  is  the  loss 
of  carbon  during  evaporation,  but  the  greater  is  the  gain  in  nitrogen  ; 
hence,  when  applying  Frankland's  ratio  C :  N  to  a  dilute  water,  the 
pollution  would  appear  to  be  of  animal  origin  ;  but  the  stronger  the 
water  is,  the  greater  will  be  the  tendency  to  refer  the  contamination 
to  a  vegetable  source.  In  reference  to  Wanklyn's  process,  the  weaker 
the  solutions  are,  the  higher  are  the  results  obtained  for  ammonia  in 
both  forms.  The  influence  of  dilution  on  Tidy's  process  is  far  less 
marked,  but  stronger  solutions  require  somewhat  less  oxygen  than  is 
required  by  calculation.  Among  the  special  conclusions  drawn  con- 
cerning Frankland's  process,  we  find  that  the  formation  of  sulphuric 
acid  from  the  sulphurous  acid  added  during  evapoiution  is  of  more 
frequent  occurrence  than  is  generally  supposed.  The  combustion 
process,  in  its  present  form,  cannot  be  considered  as  determining  the 
carbon  and  niti*ogen  in  water  absolutely,  as  it  is  but  as  a  method  of 
approximation  ;  but  in  many  cases  its  indications  of  organic  carbon  are 
more  valuable  than  those  of  the  permanganate  process,  and  its  results 
for  organic  nitrogen  more  valuable  than  the  indications  afforded  by 
the  albuminoid  ammonia  process.  The  value  of  Wanklyn's  process 
depends  more  on  watching  the  rate  and  progress  of  evolution  of  the 
ammonia,  than  upon  the  determination  of  the  total  amount.  The- 
results  obtained  by  Tidy's  process  are  liable  to  variation  with  atmo- 
spheric temperature  at  the  time  of  examination,  and  the  amount  of 
oxygen  consumed  is  not  a  measure  of  the  carbon  present.  The  value 
of  the  results  depends,  as  in  the  ammonia  process,  more  on  watching 
the  rate  and  prognss  of  the  oxidation,  than  on  the  absolute  amount  of 
oxygen  consumed. 

General  Remarks  on  other  Chemical  Determinations. — The  estimation 
of  total  solids  is  liable  to  great  error  because  of  the  large  efl'ect  pro- 
duced by  slight  differences  in  the  dryness  attained,  or  by  atmospheric 
deposition  on  the  platinum  basin.  Waters  containing  a  high  per- 
centage of  nitrates  generally  contain  but  little  ammonia  ;  Frankland's 
view  that  nitrates  are  not  found  in  waters  deficient  in  oxygen  is  in 
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accordance   with  the   results  now  obtained,  with  a  few  exceptions; 
nitrates  are  not  always  formed  by  reduction. 

As  the  an>0unt  of  carbon  and  nitrogen  is  so  excessively  small  in 
any  ordinary  contaminated  water,  evil  effects  resulting  from  the  use 
of  such  a  water  cannot  be  due  to  chemical  compounds,  but  rather  to 
living  organisms  present  at  the  same  time ;  the  presence  of  nitrates  is 
not  sufficient  evidence  for  the  condemnation  of  a  water,  but  rather 
that  of  nitrites,  -which  may  be  due  to  a  special  ferment,  which  is  itself 
capable  of  propagating  disease.  From  the  presence  of  chlorides,  con- 
lamination  by  animal  or  vegetable  matter  must  only  be  determined 
Avith  great  caution.  At  present,  attempts  to  determine  the  source  of 
the  contaimination,  whether  animal  or  vegetable,  have  not  been  fol- 
lowed t)y  very  satisfactory  results.  Biological  experiments  show  that 
such  waters  as  are  dangerous  to  animal  life  have  a  high  C :  N  ratio. 
Tidy  consider  that  the  putrescent  or  easily  oxidisable  substances  are 
of  animal  origin,  whereas  those  less  easily  putrescent  are  vegetable 
matters;  the  author  does  not  wholly  agree  with  him,  as  he  finds  that 
the  proportionate  consumption  of  oxygen  within  the  first  hour  is 
rather  greater  for  tlio.se  waters  containing  vegetable  than  for  those 
containing  animal  matter,  whilst  one  of  the  co-workers  in  this  investi- 
gation— Smart — considers  that  the  gradual  evolution  of  albuminoid 
ammonia  (Wankl^n's  process)  indicates  organic  matter,  whether 
vegetable  or  animal,  in  a  fresh  condition,  whereas  a  rapid  evolution 
indicates  putrescent  organic  matter.  Finally,  it  is  not  possible  to 
decide  absolutely  on  the  wholesomeness  of  a  water  by  the  mere  esti- 
mation of  organic  matter.  All  samples  should  be  examined  without 
delay,  as  great  changes  may  occur  in  the  composition  of  the  water, 
but  samples  should  also  be  kept  for  10  or  12  days,  and  then  examined, 
and  their  composition  compared  with  that  of  the  fresh  sample. 

E.  W.  P. 

Determination  of  Sulphur  in  Coal-gas.  By  0.  Knublauch 
(Zeits.  Anal.  Chem.,  21,  335 — .353). — Valentin's  method  and  apparatus 
for  sulphur  estimation  in  gas  is  criticised  and  modified  by  the  author. 
He  dispenses  with  the  gas-meter,  the  platinum  tube,  and  potassium 
oarbonate  essential  to  Valentin's  method,  and  substitutes  for  them  a 
graduated  aspirator,  glass  tubes,  or  platinised  asbestos,  and  works  on 
much  smaller  volumes  of  gas.  Numerous  results  of  test  experiments 
are  given.  0.  H. 

Flashing  Point  of  P^troleiini.  By  L.  Liebermann  (Zeits.  Anal. 
C/iem.,  21,  321 — .329  and  329 — 335), — Instead  of  the  complicated  and 
often  imperfect  contrivances  now  in  use  to  ascertain  the  flashing  point 
of  petroleum,  the  author  proposes  to  heat  the  hydrocarbon  in  a  water- 
bath,  and  to  blow  air  through  the  liquid,  applying  a  light  at  intervals 
of  every  degree  temperature.  He  furnishes  numerous  experimental 
data,  showing  that  the  amount  of  hydrocarbon  employed  does  not 
influence  the  results,  the  latter  being  very  constant. 

In  the  second  paper,  the  author  draws  attention  to  the  fact  that  in 
petroleum  lamps,  after  the  lamp  has  been  alight  for  some  time,  the 
hydrocarbon  becomes  from  2'5'^  to  9°  C.  warmer  at  the  top  of  the  oil 
vessel  nearest  to  the  flame  than  at  the  bottom.     The  maximum  of  air 
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temperature  observed  in  Europe  being  50°  C,  he  concludes  tliat 
paraffins  oils  intended  for  use  in  Europe  should  have  a  flashing  point 
of  at  least  60°.  0.  H. 

Quantitative  Estimation  of  Fusel  Oil  in  Brandy.  By  L. 
Mauquardt  (Bar.,  15,  1061 — 1665). — The  chloroform  used  in  the 
author's  method  for  estimating  fusel  oil  (Ber.,  15,  1370,  this  vol., 
1235)  must  be  purified  by  treatment  with  potassium  dichromate  mixture. 
The  presence  of  fusel  oil  in  brandy  can  easily  be  detected  by  shaking 
30  c.c.  of  the  diluted  spirit  with  15  c.c.  of  pure  chloroform.  The 
chloroform  is  decanted,  washed  once  with  water,  and  allowed  to  eva- 
porate at  the  ordinary  tempei-ature.  Water  containing  2  drops  of 
sulphuric  acid  is  poured  on  the  residue,  sufficient  potassium  perman- 
ganate is  added  to  impart  a  red  coloi-atiou  to  the  liquid,  and  the  mix- 
ture is  left  in  a  closed  vessel  for  24  hours,  when  the  odour  of  valeric 
acid  will  be  perceptible,  if  the  sample  of  brandy  contains  fusel  oil. 

w.  c.  w. 

Estimation  of  Astringent  Substances  in  Wines.  By  A. 
GiKARD  (Cumpt.  rend.,  95,  185 — 187). — To  absorb  the  tannin  and 
colouring  matters,  the  author  employs  sheep-gut,  such  as  is  used  for 
the  manufacture  of  violin  strings.  The  gut  is  well  washed,  freed  from 
foreign  tissues,  treated  with  alkalis,  and  bleached  by  the  action  of 
potassium  permanganate  and  sulphurous  acid.  It  is  then  twisted  into 
cords  and  again  bleached  by  the  action  of  gaseous  sulphurous  an- 
hydride. This  treatment  is  precisely  the  same  as  that  adopted  in  the 
] (reparation  of  violin  string.s,  except  that  the  final  treatment  with  oil  is 
ouiitted. 

Erom  3  to  5  grams  of  the  gut-cords,  the  water  in  which  has  been 
previously  determined,  are  soaked  in  water  for  four  or  five  hours,  the 
cords  untwisted,  and  the  gut  added  to  100  c.c.  of  wine  previously 
diluted  with  water  if  necessary.  After  from  24  to  48  hours  the 
whole  of  the  tannin  and  colouring  matter  is  absorbed,  whilst  the 
alcohol,  glycerol,  gum,  succinic  acid,  &c.,  remain  in  solution.  The  gut 
is  removed,  washed  two  or  three  times  with  distilled  water,  dried  at 
35 — 40"",  then  transferred  to  a  stoppered  vessel,  dried  at  100°,  and 
weighed.  The  increase  in  weight  of  the  dried  gut  gives  the  amount 
of  tannin  and  colouring  matter  contained  in  the  wine.         C.  H.  B. 

Detection  of  Adulterated  or  Artificial  Honey.  By  Planta- 
Rkichenau  {Bied.  Cerdr.,  1882,  675). — In  one-half  of  the  sample  of 
honey,  the  grape-sugar  is  to  be  estimated  ;  in  the  other  half,  the 
same  substance  must  be  determined,  after  treatment  of  that  portion 
with  2  per  cent,  sulphuric  acid ;  and  in  a  separate  portion  dextrin  is 
to  be  precipitated  by  alcohol.  The  difference  between  the  first  and 
second  estimation  is  so  great  that  there  is  no  difficulty  in  determining 
whether  it  is  an  adulterated  sample.  E.  W.  P. 

Analysis  of  Dynamite.  By  G.  Lunge  {Dingl.  ipolyt.  J.,  245, 
171 — 173). — The  author  mentions  that  the  method  of  extracting 
iiitroglycerol  by  means  of  solvents,  and  weighing  it  after  drying,  is 
known  to  give  rise  to  errors,  and  is  applicable  only  in  the  case  of  the 
simple  guhi'-dynamite.     For  the  more  complex  dynamites,  it  is  best  to 
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determine  the  nitrogen  present,  wliicli  may  be  effected  by  the  nse  of 
the  author's  nitrometer  for  estimating  acids,  or  the  recently  constructed 
nitrometer  for  the  estimation  of  potassium  nitrate  (ibid.,  243,  421). 
Nitroglycerol  containing  nitrocellulose  may  also  be  analysed  in  the 
nitrometer  by  dissolving  a  weighed  sample  in  sulphuric  acid  and 
sucking  the  solution  into  the  apparatus.  In  this  case,  the  total  quantity 
of  nitrogen  is  obtained,  the  nitrogen  present  in  the  nitroglycerol  being 
determined  by  treating  in  the  nitrometer  a  certain  quantity  of  the 
extract  yielded  by  the  dynamite  to  anhjdrous  ether.  Dynamites  pre- 
pared with  cellulose,  however,  are  more  readily  analysed  by  extraction 
with  ether  in  a  Soxhlet  apparatus.  For  the  estimation  of  the  nitrogen 
in  the  so-called  Trauzl  dynamite  (nitroglycerol,  cellulose,  and  potas- 
sium nitrate)  the  following  method  is  recommended  : — About  10  grams 
are  desiccated  for  24  hours  and  the  moisture  is  determined  by  the 
difference  in  weight.  The  mass  is  then  extracted  with  anhydrous 
ether  and  the  percentage  dissolved  is  estimated  by  weighing  the  ex- 
tract which  presumably  consists  of  nitroglycerol.  A  small  portion  of 
this  is  analysed  in  the  nitrometer  and  the  percentage  of  pure  nitro- 
glycerol calculated.  The  residue  insoluble  in  ether  is  washed  with  hot 
water  and  weighed,  having  been  previously  dried  at  70 — 80°  and  for 
24  hours  in  a  desiccator.  It  consists  of  cellulose  containing  at  times 
nitrocellulose  (1 — 2  per  cent.). 

In  conclusion,  the  author  mentions  that  he  made  some  experiments, 
and  found  that,  unlike  ethereal  nitro-compounds,  nitro-compounds 
when  shaken  with  sulphuric  acid  and  mercury  do  not  evolve  their 
nitrogen  as  nitric  oxide.  D.  B. 

Creosote  from  Beech-tar.  (Dingl.  pohjt.  J.,  245,  91.)  Accord- 
ing to  Hartmann  and  Hauers,  pure  creosote  from  beech-wood  tar 
consists  of  guaiacol  and  cresol,  and  forms  a  neutral  clear  pale  yellow 
strongly  retractive  liquid  having  a  smoky  smell.  Its  sp.  gr.  is  1"07 
at  15't)° ;  it  boils  at  205 — 226°  and  dissolves  in  200  parts  of  water. 
By  mixing  2  c.c.  of  the  creosote  with  8  c.c.  of  water  and  2  c.c.  soda- 
ley  (sp.  gr.  I''i3),  a  light  yellow  perfectly  clear  solution  should  be 
obtained,  and  a  similar  result  with  light  petroleum.  If  the  mixture 
does  not  dissolve,  it  indicates  the  presence  of  considerable  quantities  of 
phenol  and  cresol.  By  adding  a  few  drops  of  water  to  the  solution 
and  shaking  it  vigorously,  no  separation  should  be  effected.  If  it 
occurs,  it  may  be  recognised  as  an  oily  layer  suspended  between  the 
petroleum  and  the  water.  In  this  case  also,  phenol  and  cresol  are 
present,  although  in  smaller  quantities.  If,  on  mixing  the  same  solu- 
tion with  about  4  c.c.  of  a  cold  saturated  solution  of  barium  hydroxide, 
the  petroleum  assumes  a  blue  colour  and  the  aqueous  solution  turns 
red,  the  creosote  contains  oily  bye-products.  When  a  mixture  of 
2  c.c.  creosote  and  2  c.c.  collodion  is  shaken,  no  signs  of  a  gelatinous 
precipitate  should  be  observed.  From  a  mixture  of  9  c.c.  glycerol  of 
sp.  gr.  1*2-3,  3  c.c.  water,  and  4  c.c.  creosote,  the  latter  separates  com- 
pletely after  a  time.  D.  B. 

Action  of  Potassium  Permanganate  on  Benzoic  Acid,  &c. 

By  C>  Leuken  (Arch.  P harm.  [3],  20,  618 — 524). — The  author  worked 


ANALYTICAL  CHEMISTRY. 


1329 


with  a  solution  containing  23o  prams  potassinm  permanjjannte  and 
30  0  grams  pure  sodium  hydroxide  to  tlie  litre.  He  found  that 
O'l  gram  of  chemically  pure  benzoic  acid  used  O'l  c.c.  of  this  solution ; 
other  less  pure  samples  of  benzoic  acid  required  somewhat  more. 

The  author  confirms  Schneider  (Fhann.  Zeitunrj,  1882,  273)  in  his 
statement  that  O'Ol  gram  of  vanillin  requires  O'O.M  gram  potassium 
permanganate  (the  author  found  0"0G).  This  agrees  with  a  complete 
oxidation  of  vanillin.  Salicylic  acid  offers  another  example  of  com- 
plete oxidation  by  potassium  permanganate.  F.  L.  T. 

Estimation  of  Tartaric  Acid  ia  Tartar  and  in  Wine  Lees. 
By  P.  Carles  (/.  Fharm.  Chim.  [5],  5,  604— 606).— The  method  of 
estimating  the  value  of  tartar  is  detailed,  as  well  as  that  for  deter- 
mining the  amount  of  calcium  tartrate  in  the  wine  lees  and  plaster 
residues,  by  treating  with  hydrochloric  acid,  filtering,  and  precipitating 
the  cahtium  tartrate  in  the  filtrate  with  ammonia.  In  thLs  method,  it 
has  been  held  that  calcium  tartrate  is  soluble  to  an  appreciable  extent 
in  ammonium  chloride ;  so  that  when  the  use  of  a  large  excess  of 
hydrochloric  acid  is  necessitated  by  the  presence  of  foreign  bodies,  the 
results  are  too  low.  To  determine  the  effect  of  excess  of  hydrochloric 
acid,  the  author  estimates  the  amount  of  calcium  tartrate  left  in  solution 
by  concentrating  and  mixing  it  with  twice  its  volume  of  alcohol  and 
weighing  the  calcium  tartrate  precipitated. 

The  following  table  shows  the  results  : — 


Calcium  tartrate 

„        sulphate 

Water 

Hytlrocliloric  acid 

Water  to  wash  tlie  precipitate  and  to  make 
a  vol.  of 

Ammonia  Q.S. 

Precipitated  after  2  hours ;  dried  at  100" . . 
Precipitated  after  12  hours  after  addition 

of  50  c.c.  alcohol  90° 
Precipitated  attor  12  liours  after  addition 

of  50  c.c.  alcohol 


Total    , 

Loss  per  cent.. . 
Excess  per  cent. 


4 

0 
25  c.c. 
50   „ 

50   „ 


3-735 
0  033 

0  152 


3  920 
2  000 


4 
0 

25  c.c. 
100   „ 

50  „ 


3-765 
Ou35 

0-170 


3-970 
0-750 


4 
1 

25  c.c. 
50   „ 

50   „ 


3-805 
0-050 

0-213 


4-068 
1-70 


4 
1 
25  c.c. 
100    „ 

50   „ 


3-763 
0-075 

0  190 


4-028 
0-70 


L.  T.  O'S. 
Aldehyde  Reaction  with  Ammoniacal  Silver  Nitrate  Solu- 
tion. By  E.  Salkow8KI  {Ber.,  15,  1738 — 1730).— The  ammoniacal 
silver  nitrate  solution  containing  soda,  which  is  recommended  by 
Tollens  (following  abstract)  as  a  reagent  for  aldehyde,  has  the  disad- 
vantage of  depositing  silver  fulminate.  W.  C.  "W. 

Silver  Solution  as  a  Reagent  for  Aldehyde.  By  B.  Tollens 
{Ber.,  15,  1635 — 1639). — Ammoniacal  silver  nitrate  solution  is  ren- 
dered more  sensitive  to  aldehyde  and  glucose  by  the  presence  of  potash 
or  soda.     The  reagent  is   prepared  by  dissolving  3  grams  of  silver 
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nitrate  in  30  grams  of  ammonia  (sp.  gr.  0'923).  To  this  is  added 
y  gi-aras  of  soda  in  sticks,  dissolved  in  30  grams  of  water.  The  solu- 
tion must  be  kept  in  the  dark  in  stoppered  bottles,  as  it  deposits  silver 
fulminate  on  prolonged  exposure  to  the  atmosphere. 

This  reagent  immediately  yields  a  mirror  with  a  liquid  containing 
1  per  cent,  of  aldehyde,  and  in  half  a  minute  with  a  solution  con- 
taining 01.  One  part  of  aldehyde  in  10,000  of  water  yields  a  yellow- 
brown  mirror  in  five  minutes. 

Solutions  of  dextrose  of  varying  strengths  gave  the  following 
results: — 1  in  1000  mirror  in  a  quarter  of  an  hour,  1  in  10,000  in 
two  hours,  1  in  50,000  gave  a  faint  mirror  in  24  hours. 

This  silver  solution  is  al.>-o  reduced  by  milk-sugar  at  the  ordinary 
temperature,  and  by  pure  cane-sugar  when  the  mixture  is  warmed. 

w.  c.  w. 

Estimation  of  the  Nitrogenous  Constituents  of  Urine.    By 

H.  Byasson  (/.  Pharm.  Chim.  [5],  6,  20 — 26). — The  constituents  of 
urine  are  divided  into  4  classes: — (1)  urea;  (2)  uric  acid  ;  (3)  the 
other  nitrogenous  bodies,  creatine,  creatinine,  leucine,  tyrosiue,  and 
hippuric  acid,  called  extractive  substances;  and  (4)  ternary  sub- 
stances, glucose,  inosite,  lactic  acid,  &c. 

It  is  shown  that  whenever  urine  is  treated  with  sodium  hypo- 
bromite,  not  only  is  the  urea  attacked  with  evolution  of  nitrogen,  but, 
on  standing,  also  uric  acid  and  the  other  nitrogenous  bodies  :  thus, 
Jitter  two  minutes,  3  mgi-ms.  of  uric  acid  evolved  1  c.c.  nitrogen. 

To  avoid  this  error  and  enable  a  complete  and  rapid  analysis  of 
urine  to  be  made,  the  following  method  is  proposed  : — 5  c.c.  of  urine 
are  acidified  with  sulphuric  acid,  warmed,  and  titrated  with  a  milli- 
normal  solution  of  potassium  permanganate,  which  oxidises  the  ternary 
substances  and  all  nitrogenous  bodies,  except  urea.  After  this  treat- 
ment, the  urea  in  the  urine  is  estimated  with  sodium  hypobromite. 
5  c.c.  of  urine  are  then  treated  with  20  c.c.  of  a  solution  of  mercuric 
nitrate,  containing  72  grams  HgO  per  litre,  which  precipitates  all  the 
nitrogenous  bodies.  The  solution  is  next  treated  with  sodium  car- 
bonate, filtered,  and  the  filtrate  acidified  with  sulphuric  acid,  the 
ternary  substances  are  estimated  by  titration  with  potassium  perman- 
ganate solution.  The  difference  between  this  and  the  permanganate 
used  in  the  first  operation  gives  that  required  to  oxidise  the  nitro- 
genous substances. 

The  uric  acid  is  estimated  by  acidifying  w4th  H2SO4  and  50  c.c.  of 
urine,  and  adding  baryta-water  in  excess,  which  precipitates  the  uric 
'acid  completely  along  with  the  phosphates  and  sulphates,  &c.  The 
precipitate  is  washed,  introduced  into  a  flask,  and  treated  with  sul- 
phuric acid.  The  uric  acid  is  then  determined  by  means  of  per- 
manganate solution. 

1  c.c.  of  a  millinormal  permanganate  solution  equals  3'333  mgrm. 
of  nitrogenous  substances,  analogous  to  uric  acid  and  creatinine,  and 
to  0'2  mgrm.  of  ternary  substances  as  glucose  and  lactic  acid.  These 
being  known,  it  is  easy  to  calculate  the  amounts  of  the  different  sub- 
stances present. 

For  the  estimation  of  the  urea,  Regnard's  apparatus  is  preferred. 

It  is  of  importance  that  after  addition  of  the  permanganate  solution, 
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tlie  urine  should  be  warmed  to  aid  the  reaction,  but  not  boiled,  which 
causes  the  precipitation  of  the  manganese.  L.  T.  O'S. 

Estimation  of  Pollen  in  Hops.  By  R.  Braungart  {Bied.  Centr., 
1H82,  57'0- — LJy  ^  inetliod  which  is  kept  secret,  the  pollen  present, 
and  which  amounts  to  3'76 — 19'346  per  cent.,  can  be  easily  and 
rapidly  determined.  E.  W.  P. 


Technical   Chemistry. 


Separation  of  Ammonia  from  Gas.  (Dhvjl.  polyf.  J.,  245,  40 
— 42). — For  the  removal  of  ammonia  from  common  gas  in  the  dry 
way,  Bolton  and  Wauklyn  propose  to  pass  the  gas  freed  from  tar 
through  a  purifier  containing  layers  of  superphosphate  spread  on 
hurdles.  Ammonium  superphosphate  is  formed,  which  is  used  for 
manuring  purposes. 

Bunte  describes  a  series  of  experiments  in  which  1500  k.  of 
Mejillonos  superphosphate,  containing  18'7  per  cent,  soluble  phos- 
jjhoric  acid,  were  spread  on  the  ground  and  moistened  with  75  litres 
of  gas  liquor.  Thus  the  free  sulphuric  acid  present  in  the  super- 
])hosphate,  which,  by  absorbing  the  heavy  hydrocarbons,  affects  the 
illuminating  power  of  the  gas,  is  neutralised  and  the  mass  rendered 
]H)rous,  and  its  absorptive  power  increased  by  the  evolution  of  gas 
(carbonic  anhydride  and  sulphuretted  hydrogen).  The  superphos- 
phate was  introduced  into  an  ordinary  purifier  and  spread  on  sawdust 
to  a  depth  of  10 — 15  cm.  The  gas  on  leaving  the  purifier  contained 
(>"66  g.  ammonia  per  100  cubic  meters,  that  on  entering  from  the 
scrubbers  containing  60  g.  Subsequently  a  cylindrical  chamber  8  inches 
in  diameter  and  2  inches  in  height  was  used,  the  superphosphate  being 
laid  on  the  upper  trays  and  sawdust  beneath.  The  gas  containing 
97  g.  of  ammonia  in  100  cubic  meters,  after  passing  through  this 
chamber,  was  purified,  and  the  quantity  of  ammonia  reduced  to  1 — 
2  g.  From  a  number  of  experiments,  the  quantities  of  ammonia  in 
loo  cubic  meters  of  gas  were  as  follows : — Hydi-aulic  main,  427  g.  ; 
before  passing  through  condenser,  '388 ;  before  the  scrubbers,  220 ; 
after  the  scrubbers,  59'5  ;  after  the  superphosphate,  3'4.  The  ammo- 
niacal  water  contained  19"2  g.  ammonia  per  litre.  The  quantity  of 
ammonia  in  the  purifier  increases  with  the  degree  of  saturation  of 
the  superphosphate  ;  it  is,  therefore,  necessary  to  renew  the  contents 
of  the  purifier  as  soon  as  the  gas  contains  large  quantities  of  ammo- 
nia. D.  B. 

Consumption  of  Fuel  in  House  Stoves.  By  F.  Bode  (Dingl. 
pohjt.  J.,  245,  81 — 85  and  81 — 8G). — The  experiments  which  form 
the  subject  of  the  present  paper  were  made  with  an  American  stove 
similar  m  construction  to  the  house  stove  described  and  illustrated  by 
Meidinger  (i7/u/.,  225,  208).     After  giving  a  detailed  account  of  the 
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different  parts  of  the  stove,  the  author  proceeds  to  describe  the  results 
and  conclusions  arrived  at.  The  fuel  used  is  Pennsylvanian  anthra- 
cite of  the  following  composition,  the  coal  being  dried  at  105°  in  a 
current  of  carbonic  anhydride : — 

C.  H.  N  and  O.  Ash. 

86-91  2-80  3-89  6-97 

The  total  sulphur  was  0*57,  of  which  0-43  was  volatile,  and  014 
contained  in  the  ash.  By  taking  the  percentage  of  nitrogen  at 
089,  disregarding  the  sulphur  in  the  ash  and  adding  1  per  cent,  for 


moisture,    1   kilo, 
burning : — 

of    anthi-acite 

gives 

the    folk 

3  wing 

products   c 

Kilo. 

Products, 
k. 

Oxygen  required, 
k. 

Carbon 

.     0-8604 

CO,.. 

3-155 

2-294 

Hydrogen. .  . 

Oxygen 

Nitrogen  . .  . 
Sulphur    . .  . 

.     0-0277 
.     00300 
.     0-0085 
.     0-0043 

H20 . 

N  ... 
SO,.. 

0-249 

0-008 
0-009 

0-222 
0-004 

Ash 

.     0-0591 

Moisture   . .  . 

.      0-0100 

H20. 

0-010 

— 

1-0000  3-431  2-520 

Oxygen  contained  in  coal. .      0030 


2-490 


The  author  was  unable  to  determine  the  heat  evolved  caloriraefri- 
cally,  the  numbers  quoted  being  obtained  by  calculation.  (0-8604 
X  8080  +  0-0277  x  29630  +  0-0043  x  2-222)  -  0-01  x  640  =  1111. 
For  the  heat  of  combustion  of  hydrogen,  296^0  was  taken,  as  34462, 
the  number  usually  employed,  embraces  the  heat  liberated  by  the 
condensation  of  the  water  formed,  and  in  the  case  under  consideration 
this  amount  is  not  included.  With  a  view  of  determining  the  amount 
of  heat  given  to  the  air  of  the  room  and  that  escaping  into  the 
chimney,  and  comparing  the  results  with  the  calculated  values,  a 
series  of  gas  analyses  was  made.  During  the  analyses,  the  tempe- 
rature of  the  room  ranged  between  \Ai^  and  21°.  The  results,  which 
are  embodied  in  a  number  of  tables,  seem  to  show  that  the  formation 
of  carbonic  oxide  is  very  small ;  in  fact,  so  small  that  for  calorimetric 
purposes  it  may  be  entirel}'  ignored.  It  is  further  proved,  that  with 
moderate  firing  and  a  slight  draught,  the  loss  of  heat  amounts  to 
44  per  cent. ;  whilst  a  strong  fire  and  an  increase  in  the  current  of  air 
reduces  the  loss  to  29  per  cent,  of  the  theoretical  heating  effect. 

D.  B. 

Ventilation  of  Laboratories.  By  J.  Bing  {J.pr.  Chem.  [2],  26, 
131 — 143). — The  author  discusses  this  matter  from  a  hygienic  point 
of  view,  and  thinks  it  of  very  great  importance  that  the  noxious  and 
poisonous  gases  of  the  laboratory  should  be  got  rid  of,  and  that  the 
atmosphere  should  always  be  supplied  with  the  requisite  amount  of 
oxygen.  D.  A.  L. 
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Harmful  Constituents  of  Furnace  Gases,  and  their  Removal. 
By  M.  Frkytag  {Bled.  Ocutr.,  1882,  505 — 510). — The  damage  done  to 
plants  by  furnace  gases  is  well  known,  and  it  was  attributed  by  Stock- 
hardt  to  the  sulphurous  anhydride  and  to  the  metallic  particles, 
especially  lead  oxide,  present.  The  author,  however,  holds  a  different 
opinion,  and  considers  that  the  principal  damage  is  due  to  the  sul- 
phuric acid  and  soluble  sulphates,  and  that  the  action  of  sulphurous 
anhydride  is  indirect,  being  absorbed  by  the  moist  leaves  and  oxidised 
to  sulphuric  acid  by  oxygen  under  influence  of  sunlight.  No  direct 
damage  is  done  to  the  soil  by  the  floating  metallic  particles,  but 
settling  as  they  do  on  the  leaves  of  fodder  plants,  they  induce  disease 
in  the  animals  feeding  on  those  plants.  The  leaves  damaged  by 
gases  appear  spotted  or  striped,  and  when  the  damage  is  severe,  they 
curl  up  and  die ;  the  plant  then  continues  to  throw  out  fresh  leaves, 
which  are  also  killed,  and  exhaustion  ensues.  Moreover,  as  assimi- 
lation is  interfered  with,  the  plant  dies  from  above  downwards,  and 
the  roots  throw  out  fresh  shoots.  Blossom,  when  affected,  cannot 
produce  seed ;  young  and  soft  leaves  are  more  readily  affected  than 
those  with  a  hard  epidermis.  Moisture,  direction  of  wind,  temperature, 
intensity  of  light,  and  configurjition  of  the  land  determine  the  area  of 
country  affected ;  the  greatest  damage  is  done  in  the  mornings  and 
nights,  when  the  fumes  descend  on  bedewed  plants.  False  diagnosis 
must  be  guarded  against,  as  the  damnge  done  by  gases  closely  resem- 
bles that  done  by  frost  and  parasites.  The  action  of  sulphuric  acid 
fumes  on  the  soil  is  not  harmful,  as  gypsum  is  generally  formed  ;  but 
although  the  dust  of  copper,  zinc,  &c.,  works,  does  no  dii-ect  damage  to 
the  plants,  yet  by  preserving  the  dead  leaves,  the  formation  of  humus 
is  hindered.  The  percentage  of  sulphates  in  damaged  plants  is  thrice 
that  found  in  healthy  plants  of  the  same  kind.  The  Glover  and 
Gay-Lussac  towers  being  insufficient  to  keep  back  all  the  harmful 
gases,  it  is  recommended  to  pass  the  mixed  gases  into  lead  chambers, 
into  which  a  spray  of  concentrated  sulphuric  acid  is  introduced. 
This  removes  96" 7  per  cent,  of  sulphuric  acid  and  66  per  cent,  of  the 
sulphurous  anhydride.  Should  this  be  insufficient,  the  gases  must 
then  be  passed  through  a  chamber  containing  diluted  sulphuric  acid 
(chamber  acid).  With  regard  to  flue-dust,  Reich  has  shown  that  10 
per  cent,  of  the  molten  ore  is  removed  in  this  way,  and  this  dust  con- 
tains 50  per  cent.  "  anhydrous  vitriol "  and  7'5  per  cent,  arseniuus  an- 
hydride. Experiments  to  test  the  effect  of  dry  and  moist  sulphur  dioxide 
on  wheat,  peas,  oats,  and  beet  were  made,  with  the  following  results  : — 
Chlorophyll  is  destroyed  by  sulphur  dioxide  in  moisc  air  when  the 
ratio  of  the  volumes  is  1  :  55,000,  but  no  harm  seemed  to  be  done  when 
the  ratio  was  1 :  75,'>00.  Sprinkling  with  water  containing  002  per 
cent,  sulphur  dioxide,  did  no  harm  ;  a  stronger  solution  of  0"08  per 
cent,  only  did  damage  when  a  warm  wind  was  blowing,  whereby  the 
solution  became  concentrated;  sulphuric  acid  produced  results  similar 
to  those  from  sulphurous  anhydride  ;  sulphites  could  not  be  detected 
in  the  leaves,  only  sulphates  ;  dry  air  containing  0"25  per  cent,  sul- 
phur dioxide  produces  no  results.  The  author  considers  that  9 — 12 
per  cent,  of  the  sulphur  present  in  the  gas  is  combined  as  SO3,  formed 
by   the  ozonising  of   sulphurous  anhydride,  by  the    passage    of  sul- 
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phnrons  anhydride  and  oxygen  over  heated  materials  in  the  furnace, 
and  by  the  dissociation  of  sulphuric  acid  at  a  red  heat. 

E.  W.  P. 
Preparation  of  Basic    Furnace   Linings.      {Bingl.  jjolyt.  J., 
245,  94.) — For  furnace  linings  Kutscha,   Oelwein,  and  Martens  re- 
commend the  use  of  the  mineral  agalmatolite,  occurring  at  Dilln,  near 
Schemnitz,  in  Hungary.     Its  composition  is — 


SiOj. 

AI2O3. 

FePj. 

MnO. 

CaO. 

MgO. 

SO3. 

H2O. 

Altalis, 

30-40 

52-68 

0-80 

0-30 

0-89 

0-39 

0-80 

11-88 

1-50 

By  mixing  2  parts  of  burnt  agalmatolite  with  1  part  of  the  raw 
mineral,  and  moistening  the  mass  with  water,  the  mixture  may  bo 
pressed  into  briquettes,  which  on  burning  at  a  white  heat  become 
hard  and  adhesive,  and  do  not  shrink.  For  the  preparation  of  basic 
linings,  it  is  proposed  to  add  to  lime  or  dolomite  a  flux  in  such  pro- 
portion that  the  mixture  after  12  hours'  burning  at  a  white  heat 
forms  a  slag,  which  is  pulverised  and  worked  up  with  suitable  binding 
agents.  For  the  manufacture  of  such  basic  refractoiy  masses,  dolomite 
of  the  following  composition  is  used  : — 

SiOj.  AI2O3.         FePs.  CaO.  MgO.  COj. 

0-7  05  0-6  31-5  20-0  4&7 

mixed  with  12  per  cent,  of  talc  of  the  composition — 

SiOj.  MgO.  FeO.  HjO. 

62-0  31-0  2-0  50 

The  mixture  is  formed  into  bricks,  heated  for  12  hours  at  a  white 
heat,  pulverised,  treated  with  5 — 8  per  cent,  tar,  3 — 5  per  cent,  pitch, 
or  5 — 10  per  cent,  rosin,  pressed  whilst  hot  in  heated  moulds,  and 
burnt  at  a  high  temperature. 

Bollinger  recommends  the  use  of  a  mixture  of  asbestos,  chrysolite, 
and  magnesium  chloride  for  the  preparation  of  refractory  basic 
linings.  D.  B. 

Formation  of  Patina.  By  R.  Weber  (Diiigl.  poli/t.  J.,  245, 
86—91,  125—131,  176—183,  and  256— 264).— It  is  well  known  that 
bronze  statues  erected  in  large  towns  assume  a  dark  appearance  resem- 
bling that  of  iron,  whilst  the  number  of  bronzes  which  are  coated 
with  a  green  film  known  as  patina  is  very  limited.  This  coating 
differs  from  the  black  film  usually  observed  by  its  pleasing  colour, 
smoothness,  and  transparency,  so  that  the  bronzy  metal  under  the 
film  is  visible  in  some  places,  the  result  produced  being  very  effec- 
tive. The  conditions  which  favour  the  formation  of  this  green  film 
are  a  pure  atmosphere,  the  presence  of  moisture  in  the  air,  a  smooth 
surface,  and  the  composition  of  the  metal  forming  the  bronze.  While 
zinc  alloys  (brass)  assume  a  black  irony  appearance  in  moist  air,  tin 
alloys  (bronze)  are  less  readily  oxidised.  Nevertheless  zinc  is  largely 
used  for  the  production  of  metallic  statues,  probably  owing  to  the 
assumption  that  the  casting  of  such  alloys  is  effected  with  greater 
ease,  and  that  the  niaterial  is  worked  more  readily.     Ancient  bronzes, 
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however,  and  some  of  modern  date  containinpf  only  small  quantities 
of  zinc,  afford  proof  to  tbe  fact  that  it  is  possible  to  overcome  the 
difficulties  experienced  in  casting,  &c.,  without  the  use  of  largo 
quantities  of  zinc.  The  author  attributes  the  formation  of  this  green 
film  mainly  to  the  composition  of  the  alloy,  and  suggests  that  the 
quantity  of  zinc  used  should  be  limited  as  much  as  possible. 

D.  B. 
Action  of  Cement  on  Lead  Pipes.  By  M.  Bambkroer  (Dinijl. 
poltjt.  ./.,  245,  ;i5). — The  author  had  occasion  to  examine  a  piece  of 
lead  pipe  which  had  rested  for  five  years  in  a  layer  of  Portlanrl 
cement.  It  was  coated  with  a  red  layer,  1  to  3  mm.  in  thickness,  re- 
sembling litharge  in  appearance.  This  film  was  removed  carefully. 
Its  sp.  gr.  was  between  8  0i->2  and  Ot>70,  the  difference  being  due  to 
the  presence  oi  adhering  metallic  particles  of  lead  and  lead  carbonate. 
The  following  is  the  composition  of  the  film  : — 


ifattcr  insoluble  in 

PbO. 

Pb. 

n,o. 

COj. 

CaO. 

nitric  acid. 

84-89 

12-33 

0-99 

1-53 

ti-aces 

0-16 

This  coating  seems  to  have  been  produced  by  the  action  of  tho 
oxygen  of  the  air  in  conjunction  with  that  of  the  lime  contained  in 
the  mortar.  According  to  Besuou  {ihiih,  219,  45S>),  lead  is  attacked 
considerably  by  lime-water.  D.  B. 

Purification  of  Beet  Spirit.  By  L.  Salzer  {Bied.  Centr.,  1862, 
574"). — According  to  this  patent,  80  grams  pure  potassium  hydroxide 
are  left  in  contact  with  every  hectolitre  of  90  per  cent,  alcohol,  witli 
frequent  stirring  during  the  first  24  hours  ;  then  10  per  cent,  of  water 
is  added,  and  the  whole  stirred  for  36  hours.  Filtration  and  neutrali- 
sation with  tartaric  acid  follows,  after  which  pure  alcohol  may  be  dis 
tilled  ofi".  E.  W.  P. 

Composition  of  Wines  from  Marc.  By  A.  Girard  (Compf. 
re>id.,  95,  2-7 — 232). — A  considerable  quantity  of  wine  is  now  made 
by  covering  the  marc  with  an  aqueous  solution  of  sugar,  and  allowing 
the  mixture  to  ferment.  The  sugar  solution  contains  18  grams  per 
litre  for  every  degree  of  alcohol  which  it  is  desired  to  obtain,  and 
250  grams  of  marc  are  used  for  each  litre  of  solution.  Analyses  of 
wines  prepared  in  this  way  by  the  author  himself,  and  of  other  sam- 
ples found  in  commerce,  prove  that  these  wines  have  an  approximately 
definite  composition.  When  they  contain  from  9  to  10  degrees  of 
alcohol,  the  proportion  of  soluble  matter,  cream  of  tartar,  tannin,  and 
colouring  matter  is  much  less  than  in  the  ordinary  vintage  wines. 
The  amount  of  solid  matter  varies  from  14  to  18  grams  per  litre ;  the 
amount  of  cream  of  tartar  is  about  2  grams,  but  not  less  than  1-6  gi-am 
per  litre,  whilst  the  proportion  of  tannin  and  colouring  matter  varies 
considerably  with  the  nature  of  the  marc.  No  advantage  is  gained  by 
allowing  the  liquid  to  remain  in  contact  with  the  marc  after  fermen- 
tation has  ceased  ;  on  the  contrary,  the  proportion  of  solid  matter, 
&c.,  is  diminished.  No  advantage  is  gained  by  increasing  the  propor- 
tion of  marc  per  litre  of  sugar  solution,  but  the  amount  of  colouring 
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matter  and  tannin  is  considerably  increased  by  mixing  the  marc  with 
the  stalks  of  the  grapes.  The  author  concludes  that  these  wines  con- 
stitute a  highly  useful  beverage,  and  can  be  produced  at  a  very  low 
cost.  C.  H.  B. 

Plastering  and  Deplastering  of  Wines.  By  P.  Carles  (/. 
Pharm.  Chim.  [5],  6, 118 — 123). — The  author  discusses  the  question  of 
pla.st.ering  wines  from  a  hygienic  point  of  view,  showing  how  the  use 
of  gypsum  to  clear  the  wines  renders  them  hurtful  as  beverages.  The 
calcium  snlphate  acts  on  the  potassium  bitartrate  in  the  juice  of  the 
grape,  forming  calcium  tartrate,  tartaric  acid,  and  potassium  sulphate, 
a  large  proportion  of  the  last  two  bodies  remaining  in  the  wine.  With- 
out plastering,  wine  contains  about  2  grams  per  litre  of  free  tartaric 
acid,  whilst  after  plastering  it  contains  double  or  treble  that  amount, 
and  even  more,  according  to  the  quantity  of  potassium  bitartrate  de- 
composed. The  quantity  of  potassium  sulphate  amounts  to  from  4  to 
7'b  grams  per  litre.  Owing  to  the  purgative  properties  of  this  salt, 
the  author  is  of  opinion  that  the  quantity  present  should  not  exceed 
2  grams  per  litre. 

That  sulphuric  acid  is  not  found  in  abnormal  quantities  in  the 
ashes  of  wines  is  explained  by  the  fact  that  when  the  wine  containing 
tartaric  acid  and  potassium  sulphate  is  evaporated,  the  latter  is  de- 
composed, with  the  liberation  of  sulphuric  acid,  which  is  expelled  on 
ignition  of  the  residue,  and  alkaline  carbonates  remain  behind. 

Owing  to  the  injurious  nature  of  the  impurities  in  plastered  wines, 
endeavours  have  been  made  to  free  them  from  these  by  a  method 
called  deplastering,  but  the  remedy  proves  worse  than  the  defectj 
since  samples  of  deplastered  wines  which  the  author  has  analysed  are 
shown  to  contain  barium  salts,  barium  chloride  being  used  to  remove 
the  sulphuric  acid.  In  some  cases,  excess  of  the  barium  salt  was  found 
in  the  wine,  and  in  others  barium  sulphate  was  held  in  suspension. 
The  use  of  barium  salts  is  therefore  to  be  deprecated — (1)  because  of 
the  uncertainty  of  ensuring  the  employment  of  the  exact  quantity  of 
barium  salt  for  the  decomposition  of  the  sulphate  ;  (2)  owing  to  the 
extreme  state  of  division  of  th  precipitated  barium  sulphate,  it  is 
impossible  to  completely  free  the  wine  from  it;  consequently  the 
wood  of  the  barrels  becomes  impregnated  with  the  sulphate,  from 
which  it  is  impossible  to  free  them  by  washing.  L.  T.  O'S. 

Amount  of  Sulphurous  Acid  necessary  to  Prevent  the  For- 
mation  of  "  Mother  "  in  Wine.  By  J.  Moritz  {Bied.  Gentr.,  1882, 
655). — Experimentally  it  has  been  shown  that  for  every  600- litre 
wine  cask,  the  burning  of  20  grams  sulphur,  and  even  less,  is  sufficient 
to  destroy  the  action  of  Mijcoderma  vini.  E.  W.  P. 

Beet-root  Wine.  By  J.  Lefort  (/.  Pharm.  Chim.  [5],  5,  681 — 
683).  —  Owing  to  the  ravages  of  the  phylloxera  among  the  vines,  sub- 
stitutes for  grape-juice  are  being  introduced  for  the  manufacture  of 
wines ;  of  these  the  author  specially  condemns  the  use  of  beet-root 
sugar,  since  during  its  fermentation,  besides  ethyl  alcohol  and  alde- 
hyde, it  yields  propyl,  butyl,  and  amyl  alcohols,  which  have  beenshowu 
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by  Dujardin  and  Audige  to  act  as  poisons  in  very  small  quantities. 
Beta'ine  is  also  produced  to  the  amount  of  1  to  5  per  cent.  A  kilo- 
gram of  red  beet-root  after  being  made  into  a  pulp  with  warm  water,  and 
the  extract  subjected  to  fermentation,  in  three  days  yielded  a  pale  red 
liquid,  containing  4  to  5  per  cent,  alcohol,  having  a  very  disagreeable 
taste,  and  retaining  the  odour  of  beet-root.  L.  T.  O'S. 

Gelatinised  Grain  for  Brewing.  By  J.  Bersch  (Bied.  Centr., 
1882,  574). — The  grain  is  tirst  steeped,  then  heated  under  pressure 
with  steam,  whereby  the  starch  is  caused  to  swell  and  form  a  firm 
paste  ;  should  the  temperature  rise,  soluble  starch-sugar  and  peptones 
are  formed.  The  steamed  grain  is  then  dried  and  powdered,  and 
may  be  used  in  place  of  malt,  from  which  it  differs  by  its  want  of 
aromatic  constituents.  E.  W.  P. 

Effect  of  Adding  Soda  or  Acid  to  the  Water  used  for  Season- 
ing Casks.  By  J.  MoRiTZ  (Bied.  Geutr.,  1882,  574).— By  the  addi- 
tion of  soda,  more  substance  is  removed  from  the  wood  of  the  casks 
than  when  acid  is  used ;  but  less  is  removed  if  the  wood  is  introduced 
into  the  cold  solution,  and  the  whole  is  then  heated.  E.  W.  P. 

Purification  of  Beet-juice  by  Means  of  Sulphurous  Anhy- 
dride and  Filtration  through  Gravel.  (Dingl.  poli/t.  J.,  245, 
2t)4). — According  to  Reinecke  and  Sbutzer,  the  juice  obtained  by 
diffusion  is  treated  at  68°  with  1"8  per  cent,  calcium  hydroxide  ; 
saturated  with  carbonic  anhydride  to  an  alkalinity  of  0*14-— 0-18  per 
cent. ;  and  forced  through  filter-presses  by  means  of  steam  pressure. 
The  clear  juice  is  again  mixed  with  calcium  hydroxide,  the  alkalinity 
reduced  to  008 — 010,  boiled,  and  the  mass  treated  as  before.  A 
current  of  sulphurous  anhydride  is  then  introduced  into  the  juice 
running  from  the  presses  and  the  resulting  solution  passed  through  a 
filter  tilled  with  gravel.  The  tilling  mass  obtained  according  to  this 
method  contained  about  67'8  per  cent,  of  first  product,  which  con- 
sisted of  95  per  cent,  sugar,  1*8  per  cent.  wat«r,  1*6  per  cent,  bases, 
and  1'6  per  cent,  organic  non-saccharine  matters.  The  second  product 
and  the  molasses  therefrom  contained — 

Second  product.  Molasses. 

Sugar   88-9  5574 

Water 34  1965 

Bases    3-8  10-80 

Non-saccharine  organic  matter       3'9  13*81 

The  bases  contained  1484  and  9'46  per  cent,  sulphuric  acid,  and 
the  molasses  0'61  per  cent,  invert-sugar. 

Drenckman  and  Crahe  are  of  opinion  that  for  juice  of  inferior 
quality  the  old  process  (purification  by  means  of  animal  charcoal)  is 
the  most  advantageous.  D.  B. 

Application  of  Sulphurous  Anhydride  in  Bleaching.  By  M. 
MoTRET  (Din-jl.  polyt.  J.,  245,  183). — The  author  describes  a  process 
of  bleaching  silk,  wool,  animal  fibres  and  straw  by  means  of  sulphurous 
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anhydride.  Vegetable  fibres  being  attacked  cannot  be  bleached  with 
this  agent,  bat  chlorine  may  be  used  with  advantage  in  such  cases. 
For  bleaching  animal  fibres,  gaseous  sulphurous  acid  or  bisulphites 
are  used  or  liquid  sulphurous  acid,  the  latter,  however,  acts  less 
energetically.  The  goods  after  washing  and  wringing  in  a  centrifugal 
machine,  are  brought  whilst  damp  into  a  closed  chamber  and  covered 
with  a  thick  cloth.  They  are  then  exposed  to  the  action  of  sulphurous 
anhydride  liberated  by  burning  sulphur  in  a  crucible  placed  in  the 
corner  of  the  chamber.  According  to  the  purity  of  whiteness  re- 
quired, the  operation  is  continued  for  from  12 — 24  hours  or  more.  The 
goods  are  then  rinsed  in  lukewarm  dilute  hydrochloric  acid  to  remove 
any  particles  of  sulphur  deposited  thereon.  For  bleaching  loose  wool, 
a  solution  of  sodium  bisulphite  is  used,  the  wool  being  subsequently 
passed  through  lukewarm  hydrochloric  acid,  whereby  sulphurous 
anhydride  is  evolved  in  a  nascent  state,  and  bleaches  the  wool. 

D.  B. 

Use  of  Electrolysis  in  Dyeing  and  Printing.  By  F.  Goppels- 
ROEDER  {Gumpt.  rend.,  95,  239 — 241). — To  produce  aniline  black  on 
fabrics  or  on  paper,  the  latter  is  impregnated  with  an  aniline  salt,  pre- 
ferably the  hydrochloride,  and  placed  on  an  indifferent  metallic  plate, 
which  is  in  contact  with  one  pole  of  a  battery  or  small  dynamo- 
machine.  A  second  plate,  which  is  in  contact  with  the  other  pole, 
and  on  which  is  traced  the  design  or  writing  to  be  printed,  is  pressed 
down  upon  the  fabric,  and  the  current  allowed  to  pass.  A  copy  of 
the  design  in  black  is  thus  obtained.  Medals  and  coins  may  also  be 
reproduced.  Further,  it  is  easy  to  write  with  a  pencil  consisting  of 
an  indifferent  metal  or  of  carbon,  and  forming  one  of  the  poles,  on  a 
fabric  or  on  paper  impregnated  with  an  aniline  salt  and  placed  upon  a 
metallic  plate,  which  forms  the  other  pole.  Whenever  the  pencil 
touches  the  fabric  the  current  passes,  and  aniline  black  is  produced. 
The  author  has  succeeded  in  producing  in  the  same  way  other  colours 
which  are  readily  formed  by  dehydrogenation  or  oxidation. 

To  remove  colours,  such  as  Turkey-red  or  indigo  already  fixed  upon 
a  fabric,  the  latter  is  impregnated  with  a  solution  of  a  nitrate  or 
chloride.  Chlorine  or  nitric  acid  is  liberated  at  the  positive  pole  and 
oxidises  the  colouring  matter,  forming  colourless  products.  If  salts 
are  used,  the  bases  of  which  can  act  as  mordants,  it  is  possible  by 
means  of  suitable  baths  to  deposit  new  colours  on  the  bleached  por- 
tions of  the  fabric.  If  the  fabric  is  impregnated  with  aniline  hydro- 
chloride, aniline  black  is  deposited  at  the  same  time  that  the  original 
colour  is  removed. 

The  oxidation  of  colouring  matters  during  the  process  of  dyeing 
may  be  prevented  by  placing  in  the  bath  the  negative  electrode  of  a 
battery  or  small  dynamo- machine,  whilst  the  positive  electrode  is 
placed  in  a  styioII  vessel  which  communicates  with  the  larger  vessel 
through  a  diaphragm  of  parchment  paper  or  earthenware,  or  by 
means  of  a  bent  tube.  The  hydrogen  liberated  at  the  negative  pole 
prevents  oxidation.  To  deposit  heavy  or  noble  metals  on  fabrics,  the 
latter  are  impregnated  with  a  thickened  solution  of  the  metallic  salt 
and  placed  in  contact  with  the  negative  electrode,  when  the  metal  is 
precipitated  in  the  fibres. 
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The  hydrogen  liberated  at  the  negative  electrode  may  be  used  in 
the  preparation  of  indigo  vats,  &c.,  instead  of  the  usual  reducing 
agents.  Oxidation  may  be  prevented  by  means  of  a  feeble  continuous 
current.  0.  H.  B. 

Cause  of  the  Acid  Reaction  Exhibited  by  some  Kinds  of 
Paper.  By  Feichtinger  {Bingl.  polyt.  J.,  245,  174 — 17(3). — The 
author  had  occasion  to  examine  a  variety  of  writing  and  printing  paper, 
with  the  view  of  detecting  the  presence  of  woody  admixtures  and 
mineral  filling  substances,  &c.  He  found  that  all  papers  which  had 
been  treated  with  size  made  from  resin,  had  an  acid  reaction,  whilst 
papers  treated  with  animal  size  did  not  exhibit  any  acid  properties. 
To  ascertain  the  cause  of  this,  a  large  number  of  papers  was  investi- 
gated, and  it  was  found  that  the  acidity  was  caused  by  the  presence 
of  free  sulphuric  acid.  The  author  concludes  that  this  is  due  either  to 
the  formation  of  free  sulphuric  acid  on  treating  the  paper  with 
sodium  thiosulphate,  after  bleaching  it  with  chlorine,  and  imperfect 
washing ;  or  to  the  use  of  alum  or  aluminium  sulphate  in  the  sizing 
operation,  the  vegetable  fibre  decomposing  the  aluminium  salt  by 
superficial  attraction,  as  in  the  case  of  dyeing,  so  that  a  basic  salt  is 
precipitated  by  the  vegetable  fibre  with  the  simultaneous  formation  of 
free  acid.  Although  unable  to  prove  definitely,  without  further 
investigation,  whether  the  acid  reaction  is  attributable  to  the  first  or 
second  cause,  the  author,  finding  that  paper  does  not  exhibit  this  pro- 
perty when  treated  with  animal  size,  considers  that  it  depends  on  the 
addition  of  alum  to  paper  sized  with  resin.  D.  B. 

Yolk  of  Egg.  By  P.  Carles  (/.  Plmnn.  Chim.  [5],  6,  26—28).— 
To  prevent  the  shrivelling  and  drying  of  the  yolk  of  eggn,  so  largely 
used  by  curriers,  it  is  by  some  moistened  with  water,  by  others 
mixed  with  salt,  this,  however,  coagulates  it ;  whilst  sometimes  alum 
or  alkaline  sulphates  are  added  to  hinder  decomposition,  to  which,  as 
well  as  the  loss  of  water,  the  drying  up  is  due :  but  these  substances, 
although  not  injurious  to  the  leather,  dilate  the  yolk,  technically 
known  as  mucilage,  and  lessen  the  percentage  of  egg  oil,  which  is  the 
valuable  constituent. 

To  test  the  purity  of  the  mucilage,  it  has  been  proposed  to  rely  on 
the  sp.  gr.,  that  of  fresh  yolk  being  taken  at  1025,  but  the  substances 
used  for  its  preservation  would  materially  aflFect  the  results.  Since 
the  egg  oil  is  the  important  constituent,  the  author  proposes  to 
estimate  this  by  first  drying  the  yolk  at  100°,  and  determining  the 
water,  then  washing  the  weighed  residue  with  ether,  to  remove  the 
oil,  evaporating  the  solution  and  weighing  the  residue.  The  insoluble 
residue  is  weighed  and  ignited,  which  gives  the  ash  and  organic 
matter  insoluble  in  ether.  L.  T.  O'S. 

Adulteration  of  Balsam  of  Peru.  By  0.  Schlickum  (Arch. 
Pharm.  [3],  20,  498 — 517). — The  author  has  examined  the  means  for 
detecting  and  estimating  the  following  adulterants : — Castor-oil, 
balsam  of  copaiva,  purified  storax,  alcoholic  solutions  (of  a  balsamic 
consistence)  of  benzoin  and  of  colophony. 
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The  sp.  gr.  is  of  great  importance.  The  sp.  gr.  of  genuine  balsam 
of  Pern  being  1"140 — I'iSO,  and  that  of  all  the  above  adulterants  being 
less. 

Trials  with  various  solvents  showed  that  alcohol  was  of  no  use. 
Carbon  bisulphide,  however,  gave  better  results.  Treating  1  part  of 
the  bodies  under  consideration  with  2  parts  of  carbon  bisulphide, 
balsam  of  Peru  gave  16  per  cent,  of  resinous  residue  ;  storax,  solu- 
tion of  colophony,  balsam  of  copaiva,  and  castor-oil,  dissolved  com- 
pletely ;  and  benzoin  gave  a  60  per  cent,  residue. 

On  treating  1  gram  of  the  above  substance  with  0*3 — 0'4  gram 
dry  calcium  hydroxide,  and  treating  with  water  on  the  steam-bath  for 
three  or  four  hours,  benzene  extracted  from  the  residue  :  from  balsam 
of  Peru  41  per  cent.,  from  purified  storax  35  per  cent.,  from  balsam 
of  copaiva,  its  essential  oil,  and  scarcely  anything  from  castor-oil, 
or  solution  of  benzoin  or  colophony. 

On  shaking  an  ethereal  solution  of  balsam  of  Peru  with  aqueous 
ammonia  (0'96  sp.  gr.),  two  yellowish-brown  layers  are  obtained,  with 
brownish  flocks  floating  between  them.  The  upper  layer  is  an  ethereal 
solution  of  the  balsam,  and  gives,  on  evaporation,  as  residue,  about 
80  per  cent.  o£  the  original  balsam.  On  acidifying  the  lower  ammo- 
niacal  layer  with  acetic  acid,  it  becomes  milky,  the  turbidity  disappears 
when  it  is  boiled,  but  on  cooling,  it  again  becomes  turbid  from  sepa- 
ration of  cinnaraic  acid.  The  benzoin  solution  behaves  in  a  similar 
manner.  Castor-oil  is  so  completely  dissolved  by  the  upper  layer,  that 
scarcely  anything  separates  on  acidifying  the  lower.  The  resin  in 
solution  of  colophony  and  balsam  of  copaiva  combines  with  the 
ammonia,  so  that  on  acidifying  and  boiling  much  solid  resin  separates. 
With  purified  storax,  no  separation  of  the  fluid  into  two  layei-s  takes 
place,  but  a  stiff  glue  is  formed,  which  will  scarcely  flow  from  the 
glass. 

On  treatment  of  1  gram  of  the  substances  with  1  gram  of  sulphuric 
acid,  and  subsequent  washing,  first  with  hot  and  then  with  cold 
water,  a  solid  brittle  mass  is  formed  (except  with  castor-oil),  which 
in  the  case  of  balsam  of  Peru,  balsam  of  copaiva,  and  colophony,  is 
completely,  and  with  storax  and  benzoin  only  partly,  soluble  in 
ether.  In  the  case  of  castor-oil  a  greasy  mass,  perfectly  soluble  in 
ether,  is  produced.  The  residue  in  the  case  of  the  benzoin  is  com- 
pletely soluble  in  alcohol  or  acetone,  but  the  resin  from  storax  leaves 
a  residue  (about  7  per  cent,  of  the  original  storax),  called  styrogenin 
by  E,  Mylius,  who  found  its  composition  to  be  C26H40O3.  This  body  was 
first  observed  by  the  author  (Pharm.  Zeit.,  1881). 

The  above  properties  of  the  different  adulterants  are  utilised  by  the 
author  for  their  detection  and  quantitative  estimation. 

P.  L.  T. 

A  New  Use  for  Potatoes,  By  G.  Boeck  (Bied.  Centr.,  1882, 
575). — If  potatoes  be  peeled  and  treated  with  8  parts  sulphuric  acid 
and  100  parts  water,  then  dried  and  pressed,  a  mass  is  obtained 
resembling  celluloid,  which  can  be  used  instead  of  meerschaum  or 
ivory.  E.  W.  P. 
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Alcohol,     commercial     purification     of, 

1013. 
diatomic,  derived  from  /3-naphthol, 

735. 

electrolysis  of,  406. 

new,  from  dialdane,  489. 

qualitative  and  quantitative  esti- 
mation of  fusel  oil  in,  339. 

ferment,  researches  on  the  physi- 
ology and  morphology  of,  80. 

Alcohol-acids,  formation  of  ethereal 
salts  of,  486. 

Alcohols,  action  of  chloride  of  lime  on, 
28. 

of  double  function,  etherification 

of,  485. 

polyatomic,  production  of  colouring 

matters  by  the  action  of  aromatic 
nitro-su-bstitutron-products  on,  784. 

rectification  of,  487. 

secondary,  general  method  of  pre- 
paring, 376. 

tertiary,  diagnosis  of,  1040. 

Aldehyde,  silver  solution  as  a  reagent 
for,  1329. 

reaction,  107. 

monochlor-,  and  hydrate  and  poly- 

meride  of,  1045. 

Aldehvde-ketone  of  the  aromatic  series, 
730l 

Aldehydes,  chlorinated,  action  of  ainc- 
etliyl  and  linc-methvl  on,  295, 
377. 

new  combinations  of,  with  phos- 

phonium  iodide,  710. 

Aldehydosulphitcs   of  amido-acids   and 

amines,  304. 
Aldol,  preparation  of,  488. 
AJgarobilla,      use     of,       in       tanning, 

908. 
Alizarin,  application  of,  in  dyeing  and 

calico  printing,  1251. 

preparation  of,  125. 

mononitro-,  preparation  of,  863. 

Alizarin-orange,  preparation  of,  863. 
Alkali-green,  503. 
Alkalimetry,  indicators  for,  774. 

use   of  potassium  dichromate  in, 

1233. 

Alkaline  chroma tes,  action  of  hydracids 
on,  280. 

geometrical   relations  which 

exist  between  many,  147. 

iodides,  action  of  lead  iodide  on, 

142. 

action  of  lead  peroxide  on,  in 

presence  of  carbonic  acid,  143. 


Alkaline  sulphates,  geometrical  relations 
which  exist  between,  147. 

sulphides,  action  of  sulphur  on,  in 

dilute  solutions,  141. 

Alkalis,  separation  of  magnesium  firom, 
97. 

and   alkaline-earths,   solubility  of 

mixtures  of  salts  of,  1264. 

Alkaloid,  cincliona,  a  new,  229. 
from  tyrosine,  730. 

new,  from  Cinchona  cuprea,  316, 

317. 

of  Aconitum  paniculatum,  635. 

Alkaloids,  876. 

cinchona,  1113. 

discovery  of,  from  prote'id  animal 

matter,  873. 
estimation  of,  by  potassiomercuric 

iodide,  664. 

estimation  of,  in  cinchona  barks, 

899. 

extraction  of,  by  means  of  oxalic 

acid,  1003. 

from  the  bark  of  Quebracho  Colo- 
rado, 74-4. 

identification  of,  340v 

in   barks,  method   for  estimating, 

665. 

in  cinchona  bark, estimation  of,  246. 

in  cinchona  bark,  Prollius'  method 

for  the  estimation  of,  1139. 

lupine,  229. 

of  the  papaveraceae,  1112. 

potassiobi&muthous  iodide  as  a  tost 

for,  900. 

spectra  of,  349. 

vegetable,  separation  of  ptomaTines 

from,  1006. 

supposed  reagent  for  dis- 
tinguishing ptomaines  irom,  430. 

Alkines,  165,  1193. 

Alkyl-anthracenes,  862. 

Alkyl-anthradihydr  ides,  861. 

Alkyl  chlonides  and  iodides,  addition- 
products  of  the  bases  obtained  from 
quinoline  and,  1112. 

disulphoxides,  so-called,    synthesis 

of,  831. 

Alkyl-hydranthranols,  862. 

Alkyloxanthrols  and  their  derivatives, 
860. 

Alkyloxanthranyl  chlorides,  862. 

Alkyl-substituted  amido-acids,  303. 

Allantoin  in  young  leaves,  1195. 

AUene  tetrachloride,  1039. 

Allyl  alcohol,  ^-chlor-,  376. 

Allyl  chloride,  /3-chlor-,  and  some  of  its 
derivatives,  375. 

chlor-,  action  of  hypochlorous 

acid  on,  1039. 

— —  iodide,  action  of  mercuric  ethide 
and  phenylide  on,  409. 
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Allyl  tetrachloride,  j3-chlor-,  376. 
Allylacetic   acid,    and     its    silver    salt, 

35. 
Allvlene-digallem,    and    its    diacetates, 

1289. 
Allylidene  chloride,  376. 

tetrachloride,  376. 

Allylmalonic  acid,  action  of  bromine  on, 

947. 

Allylthiohydantoins,  synthesis  of,  4^8. 

AUyltrietbylammonium  bromide,  in- 
fluence of  heat  on,  709. 

AUotropic  copper,  so-called,  formation 
and  composition  of,  428. 

Alloys,  easily  fusible,  apparatus  for  the 
determination  of  the  melting  points  of, 
914. 

formation  of,  by  pressure,  921. 

Alnein,  309. 

Aloes,  reactions  of,  1239. 

Alpinin,  209,  866. 

Alsine  media,  examination  of,  989. 

Alum,  estimation  of,  in  wine,  96. 

growth  of  crystals  of,  in  presence 

of  another  salt,  574. 

Alumina,  fixation  of,  as  a  discharge  on 
indigo-blue  by  means  of  aluminium 
chloride,  676. 

Aluminium,  action  of,  on  cupric  chlo- 
ride, 1266. 

gallate,   solubility    of,   in    water, 

849. 

iodide,  preparation  of,  364. 

reyision  of  the  atomic  weight  of, 

279. 

sulphates,  698. 

and  iron,   quantitative   separation 

of,  426. 
iron,   and    chromium,  reactions  of 

the  acetates  of,  825. 
Alums,  expansion  of,  1020. 

molecular  volumes  of,  1259. 

Amalic  acid,  629. 

decomposition  of,  by  boiling 

with  water,  632. 

of  theobromine,  633. 

revision  of   the   formula  of, 

632. 

synthesis  of,  632. 

Amarine,  constitution  of,  1064. 
Ambrosiusbrunn  -  Quelle,      Marienbad, 

Bohemia,  examination  of,  25. 
American      grasses,      composition     of, 

762. 
Amethyst,  cause  of  the  purple  colour  of, 

1269. 
Amides,  action  of  bromine  in  alkaline 

solutions  on,  822,  950,  1052. 

action  of  chlorine  on,  1281. 

aromatic,  direct  conversion  of,  into 

their    corresponding  azo-compounds, 

47. 


Amides,  estimation  of,  in  vegetable  ex- 
tracts, 1006. 

formation   of  the   primary  amines 

by  the  action  of  caustic  alkalis  on  the 
products  obtained  by  the  action  of 
bromine  on,  1053. 

of  monobasic  acids  of  the  paraffin 

series,  preparation  of,  950. 

Amidines,  a  new  class  of,  1061. 

Amido-acids,  alkyl-substituted,  303. 

Amines,  action  of,  on  dichloronaphtha- 
quinone,  973. 

on  the  quinones,  735,  967. 

aromatic,   dry   distillation   of  the 

mucates  of,  178. 

laws  of  substitution  of,  954, 

1058. 

preparation  of,  from  phenols  and 

alcohols,  179. 

primary,    formation    of,    by     the 

action  of  caustic  alkalis  on  the  pro- 
ducts obtained  by  tlie  action  of 
bromine  on  amides,  1053. 

■ secondary  and  tertiary,  of  second- 
ary alcohol -radicles,  attempts  to  pre- 
pare, 820. 

Ammonia,  amount  of,  absorbed  by  hy- 
drochloric acid  from  the  air,  798. 

atmospheric,  fixation  of,  by  plants, 

242. 

burning  of,  in  oxygen,  a   lecture 

experiment,  138,  690. 

carnallite  as  a  fixer  of,  1130. 

estimation  of,  by  distillation,  1230. 

new  compounds  of,  with  nitric  and 

acetic  acid,  1162. 

occurrence  of,  in  plants,  885. 

presence  of,  in  human  saliva,  78. 

separation  of,  from  gas,  1331. 

Ammonia-fixing  power  of  certain  salts, 
651. 

Ammonium  bisulphide,  tension  of,  1021. 

caprylate,  amide  from,  950. 

carbamate,  tension  of  the   vapour 

of,  269. 

carbonate,  dissociation  of,  162. 

cyanide,  tension  of,  1021. 

molybdate     solution,     preparation 

and  use  of,  554. 

nitrate,  action  of  gaseous  ammonia 

on,  800. 

salts,  action  of,  on  animals,  760. 

sulphydrate,  dissociation  of,  269. 

tribromide,  139. 

and  potassium  tri-  and  tetra-chrom- 

ates,  146. 

Amphibole-andesite,  1034. 

Amyl  alcohol  (fermentation),  specific 
heat  and  latent  heat  of  evaporation, 
355. 

Amylamine,  1054. 

Amylanthracene,  and  its  derivatives,  862. 
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Amyl-anthradihydride,  862. 
Amylbenzene,  46. 

amido-,  1284. 

hydrochloride,      action      of 

sodium  nitrite  on,  1284. 
Amylcaproylcarbamide,  1053. 
Amylcinchonidine,  and  its  platinochlor- 

ide,  228. 
Amylglyoxaline,  821. 
Amyl-hydraiithranol,  862. 
Amylisocaproylcarbamide,  1053. 
Amyhiaphthalene,  synthetical,  1210. 
Amylnitrous  acid,  and  some  of  its  salts, 

710. 
Amylodeitrin,     sodium-compound    of, 

491. 
Arayloxanthranol,  861. 
Amyloxanthranyl  chloride,  862. 
Amylplienol,  727. 

synthesis  of,  171. 

Amylpiperidine  and  its  derivatives,  982. 
Amylum,    quantitative     estimation    of, 

558. 
Analcime,  285. 

artificial  production  of,  479. 

•  from  Etna,  284. 

Anatase  from  Eauris  in  Salzburg,  574. 
Anda-assu,  oil  of,  435. 
Angelica,  essence  of,  410,  1300. 
Angelica      archangelica,     methylethyl- 

acetic   and  liydroxymyristic  acids  in 

the  essential  oil  of  the  fruit  of,  496. 
Anhydro-bases  from  dibasic  acids,  180. 
Anhydrobenzodiamidobenzene  tri- 

iodide,  505. 
Anhydrobenzodiamidotoluene,dimethyl- 

and  diethyl- derivatives  of,  505. 
Anhydro-compoimds,  180,  503. 

of  plienols,  505. 

Anhydrodiamidoparatolylxylene,  504. 
Anhydrolupinine,  873. 
Anhydrosalicyldiamidobenzene,  504. 
Anhydrotolyldiamidobenzene,  504. 
Anhydrotolyldiamidotoluene,  504. 
Anhydrovaleryldiamidotoluene,  180. 
Anhydroxaltoluidide,  181. 
Anhydroxanilide,  181. 
Anilic   acid,   nitro-,   potassium   salt  of, 

714. 
Anilidomalonylanilide,  39. 
Aniline,  action  of  hydrogen  dioxide  on, 

502. 
and  its  homologues,  action  of  epi- 

chlorhydrin  on,  1067. 
— < —  butylation  of,  176. 
synthesis  of   homologues  of,  from 

bromaniline,  722. 

dibromonitro-,  955. 

dichlor-,    symmetrical,    action    of 

halogens  on,  1058. 
ortho-  and  meta-nitro-,   action   of 

halogens  on,  954. 


Aniline,    paranitro-,    action    of  carbon 

bisulphide  on,  955. 
tribrom-,  action  of  nitric  acid  on, 

954. 
Aniline-black,  1150. 

resists  for,  126. 

Anilines,  nitro-,  action  of  phenylthiocar- 

bimide  on,  183. 
three    chlor-,   action  of    halogens 

on,  954. 
Animal  body,   aromatic   substances  in, 

514. 
oxidation  of    aromatic    sub- 
stances in,  756. 

reduction  processes  in,  952. 

synthetic  processes  in,  756. 

Animal   charcoal,   absorption  of   sugar 

by,  122. 

action  of,  on  syrup,  673. 

substitute  for,  1016. 

waste,  conversion  of,  1245. 

Animal  fats,  estimation  of  free  acids  in, 

429. 
fluids,  "  acidity  "  of,  1221. 

forms,   electrical    researches    on, 

638. 

organism,    distribution   of   arsenic 

in,  after  administration  of  arsenious 

anhydride,  416. 
Animals,  action  of  urea  and  ammonium 

salts  on,  760. 
elimination  of  gaseous  nitrogen  by, 

636,  747. 

formation  of  fat  in,  238,  878. 

Anisaldehyde,  amido-acids  from,  57. 
Auisamide,  brom-,  192. 
Anisic  acid,  brom-,  a  new,  169. 

decomposition  of  the  cal- 
cium salt  of,  by  dry  distillation, 
616. 

etherification  of,  487. 

monobrom-      and     di-brom-, 

derivatives  of,  191. 
Anisoil,  paranitro-,  396,  953. 

red,  preparation  of,  125. 

Anisylcarbamides,  mono-  and  di-,  302. 
Anisylthiocarbamides,   mono-   and    di-, 

302. 
Annuals,  ripening  of,  419. 
Antliracene,  action  of  hydrogen  dioxide 

on,  502. 

dihydride,  855,  858. 

hexhydride,  857. 

Anthracenemonosulphonic  acid,  salts  of, 

859. 
Anthracylamine,  and  its  hydrochloride, 

974. 
Anthramine,    and   its   acetyl-derivative, 

858,  860. 

and  its  hydride,  1105. 

Anthranol,   and    its    acetyl-derivatives, 

856. 
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Aiithraquinol,  and  its  preparation  and 

derivatives,  860. 
Anthraquinone,  alkylieed  reduction-pro- 
ducts of,  860. 
and  its  derivativee,   reduction   of, 

855. 

acetylamido-,  860. 

amido-,  523,  860. 

amidodibrom-,  523. 

nitramidodibrora-,  524. 

series,  reduction  in,  855. 

Anthraquinones,  nitrobrom-,  522. 
Aatliraquinonesnlplionic  acid,  reduction 

of,  858. 
acids,   nitro-,   action   of   reducing 

agents  and  sulphuric  acid  on,  1106. 
nitro-  and  amido-,  and  their 

salts,  1105. 
Anthrol,  857,  858,  859. 
ethylic   ether,  and  its   nitro-com- 

pound,  1212. 
•  methylic  ether,  and  its  nitro-com- 

pound,  1212. 
Antimony,  additional  experiments  on  the 

atomic  weight  of,  367. 

explosive,  467. 

volumetric   estimation  of,  in  pre- 
sence of  tin,  661. 
chloride,   electrolysis   of  solutions 

of,  467. 

iodide,  boiling  points  of,  354. 

and  tin,  estimation  and  separation 

of,  1324. 
Antiseptics,  1213. 
Apoatropine  and  its  salts,  740. 
Apocaffeiue,  631. 
Apocinchene,  224. 
Apophyllic  acid,  313. 
brom-,  aotion  of  hydrochloric 

acid  on,  314. 

brom-,  and  its  salts,  314. 

Apophylline,    dibrom-,  and  its   deriva- 
tives, 315,  1109. 

hydrobromide,  dibrom-,  315. 

Apotheobromine,  633. 

Apparatus    for     determination    of    the 

melting  points  of  easily  fusible  metals 

and  alloys,  914. 

for  fractional  distillation,  551. 

for  the  accurate  analysis  of  gases, 

"'  some   points  in  the  construction   of, 

1131. 
Arabinose,  591,  819. 
Arable      soils,      phosphoric     acid     in, 

767. 
Arseometric   method,  new,   by  Soxhlet, 

for  the    estimation    of  fat    in   milk, 

778. 
Archil,  detection  of,  in  wines,  1006. 
Argeuto-antimonious      tartrate     (silver 

emetic),  389. 
Argentoquinine,  219. 


Argentous  oxide,  997. 

Aricine,  fresh  occurrence  of,  317. 

Aromatic   acids,    action    of    iodine 

silver  salts  of  some,  970. 
bases,    condensation-products     of, 

833. 
compounds,    action    of    hydrogen 

dioxide  on,  501. 
ethereal  salts   of  phosphoric  acid, 

preparation  of,  839. 
group,  action  of  sodium  ethylate 

on   some  brominated   coo^pounds  of, 

168. 
hydroxy-      and       amido  -  acids, 

515. 
substances  in  the    animal    body, 

514. 
substances   in   the    animal    body, 

oxidation  of,  756. 
Arsenates  neutral  to  litmus,  1267. 
Arsenic,  distribution  of,  in  the  animal  or- 
ganism  after   the   administration    of 

arsenious  anhydride,  416. 

estimation  of,  99. 

estimation  of,  in  copper,  1135. 

Fresenius-Babo's  test  for,  555. 

• iodides  of,  367. 

theory  of  the  physiological  action 

of,  242,  987,  1223. 

trihydride,  explosion  of,  454. 

Arsenic  acid,  action  of,  on  the  sodium 

salts  of  tungstic  acid,  702. 
Arsenical  bismuth  subnitrate,  573. 

copper,  purification  of,  432. 

Arsenious  cliloride,  absorption  of  chlo- 
rine by,  19. 
Arsonium   compounds,  constitution   of, 

305. 
Asbestos  containing  sodium,  475. 

fabrics,  116. 

Ash  ejected  from  Vesuvius,   February 

25th,  1882,  932. 

of  cereals,  analysis  of,  1313. 

of  the  various  parts  of  aster  amel- 

Jus,  analysis  of,  887. 
Ashes  of  plants,  estimation  of  phospho- 
ric acid  in,  553. 
Ashes  and  lavas  ejected  in  the   latest 

eruptions  of  Vesuvius  (1868 — 1882), 

chemical  composition  of,  1177. 
Asparagine  in  young  leaves,  1195. 
relation   of,   to   animal   nutrition, 

986. 
Aspidosamine,  743. 
Aspidosperma  Quebracho,  alkaloids   of, 

742. 
Aspidospermatine,  742. 
Assimilation    theoretically    considered, 

1312. 
Aster  amellus,  analysis  of  the  ash  of  the 

various  parts  of,  887. 
Atmography,  1008. 
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Atmosphere,     carbonic    anhydride     in, 

692. 
estimation  of  carbonic  anhydride 

in,  1137. 
tlie  constituent  of,  which  absorbs 

radiant  heat,  566. 
variations  of  the  amount  of  oxygen 

in,  278. 
Atomic   arrangement,   influence   of,    on 

the  physical  properties  of  compounds, 

458. 
combination,  relation  of  molecular 

volume  to,  i024. 
weights  of  elementary  bodies,  rela- 
tion between,  358. 

remarks  on,  922. 

Atranoric  acid,  867,  1081. 

and  its  derivatives,  1083. 

Ati-aric  acid,  1084. 

Atrolactic  acid,  synthesis  of,  from  aceto- 

phenone,  520. 
Atrolactyltropeine,  984. 
Atropic  acid,  ,741. 
Atropine,  new  colour  reactions  of,  340. 

researches  on,  740. 

Augite-andesite,  1035. 

Aurin,  broinination  of,  1290. 

oxidised,  nature  of  the   so-called, 

1292. 

brom-,  hydrobromide  of,  1290. 

sulphate,  1292. 

Azoanthracene,      tetrabromotetrimido-, 

523. 
Azoanthrol  colours,  976. 
Azobenzene,  502. 

crystalline  form  of,  965. 

dichlor-,  953. 

formation   of,   from    bromaniline, 

722. 
Azobenzenedisulphonic  acid,  a-  and  /3-, 

and  its  salts,  48,  516,  834,  1197. 
Azobenzenemonosulphonic  acid,  substi- 
tution-products of,  836. 
Azobenzenenitrosulphonic  acid   and  its 

salts,  836. 
Azobenzene.parasulphonic    acid,     nitro- 

derivatives  of,  and  their  salts,  1285. 
Azobenzene  -  resorcinolazonaphthalene, 

611. 
Azobenzene  thymolsulphonic  acid  and  its 

salts,  834. 
A  zo-colouring  matters,  609. 
' new,    preparation    of, 

443. 
Azo-compounds,    complicated,    nomen- 
clature of,  1061. 
Azocumic  acid,  971. 
Azonaphthalene  -  resorcinolazobenzene, 

611. 
Azo-opianic  acid  and  its   barium   salt, 

402. 
Azo-orthophenoxyacetic  acid,  849, 


Azophenyldiparasulphonic  acid  and  its 

salts,  104. 
Azophenyldiparasulphonyl  chloride,  195. 
Azophenylene,  516. 
Azophenylglyoxylic  acid,  621. 
Azophthalic  acid  and  its  salts,  515. 

preparation  of,  125. 

Azotin,  769. 
Azotoluene,  502. 
Azotoluenere-sorcinol,  610. 
Azotolueneresorcinolazobenzene,  610. 
Azoxyanisyl-/3-naphtliol,  49. 
Azoxyanisyl-^-naphthol-o-disulphonic 

acid,  50. 
Azo  X  vanisy  1-/3-  naphtholsulpho  uic    acid , 

49.' 
Azoxybenzene,  conversion  of,  into  oxy- 

azobenzene,  394. 

dichlor-,  953. 

preparation  of,  965,  1061. 

Azoxylene-«-thymol8ul|)honic  acid,  834. 
Azoxylenercsorcinol,  611. 


B. 


Bacillus  hutyltcus,  1121. 

Bacteria,  composition  of  cell  membranes 

of,  80. 
multiplication  of,  in  the  blood  of 

living  animals  by  a  chemical  ferment 

free  from  organisms,  1309. 
Balsam  of  Peru,  adulteration  of,  1339. 
Baloraidite,  289. 
Bamboo,  potash  from,  781. 
Band-spectrum  of  air,  677. 
Barberry,  examination  of  the  root  of, 

1140. 
Barium,  basic  halogen  salts  of,  141. 
separation  of,  from  strontium  and 

calcium   in    the    form    of   chromate, 

997. 

aluminate,  141. 

cyanide  and  its  hydrates,  484. 

formate,      action     of     heat    on, 

1050. 

nitrate,  hydrated,  13. 

• sulphate,   influence    of    the    tem- 
perature    of     the     voltaic    arc     on, 

362. 

precipitation  of,  97. 

solubility  of,  in  concentrated 

sulphuric  acid,  465. 
Bark  of  Fraxinus  americana,  1150. 
Barks,  method  for  estimating  the  total 

alkaloids  in,  665. 
Barley,  chevalier,  549. 

continuous  cropping  with,  329. 

continuous  growth  of,  at  Woburn 

in  1881, 1226. 
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Barley  for  malting  and  feeding  purposes, 

some  of  the  conditions  influencing  tbe 

qtiality  of,  888. 

malting,  preservation  of,  1014. 

manuring  experiments  on,  1130. 

sprouting,  418. 

steeped,  composition  of,  645,  761, 

1224. 
Barren  sandy  heath,  manuring  experi- 
ments on,  654. 
Basaltic   lava,   crystallised    paraffin    in 

geodes  in,  810. 
Basalts  of  Sicily,  152. 
Base,  new,  analogous  to  neurine,  1303. 
from  a  piperidine-derivative, 

982. 
Bases,  aromatic,  condensation  products 

of,  833. 
formation  of,   from  acid   amides, 

958. 
■         found   in   putrefaction    products, 

1307. 
obtained  from  quinoline  and  the 

alkyl  chlorides  and  iodides,  addition- 
products  of,  1112. 
Battery,  secondary,  135. 
Bay   tree,    California,   occurrence   of  a 

new  fat  acid  in  the  nut  of,  1186. 
Beans,  cultivation  of  various  kinds  of, 

with  special    regard    to  the    amount 

of  nutrients  produced,  83. 
kidney,  loss  of  water  from,  when 

ripening,  243. 
Becker's  method  of  creaming,  674. 
Beech-tar,  creosote  from,  1328. 
Beegerite,  a  new  mineral,  575. 
Beer,  action  of  light  on,  122. 

Bertel's  method  of  growing,  244. 

estimation  of  glycerol  in,  557- 

examination  of,  for  foreign  bitter 

principles,  103. 

reducing  power  of,  1137. 

sulphuric  acid  in,  556. 

Beet,  analysis  of,  898. 

composition  of  soil   deposited  by 

the    water     employed    for    washing, 

1315. 

culture  in  Vaucluse,  244. 

distribution    of    heat     and     rain 

during  the  growth  of,  990. 
— —  experiments   on,    with    potassium 

sodium  nitrate,  771. 
French,  cultivation  of  some  kinds 

of,  243. 
increase  of  root  and  leaf  of,  during 

growth,  640. 
influence   of    superphosphates    on 

the  percentage  of  sugar  in,  1314. 

investigation  of,  782. 

• manuring      experiments     on,     in 

Brunswick,  767. 
manuring  of,  89,  93,  654,  1314. 


Beet,  potash  salts  as  manures  for,  1130. 

value    of    difPerent    varieties    of, 

424. 

Beet-juice,  purification  of,  by  lime,  672. 

purification  of,  by  means  of 

sulphurous  acid  and  filtration  through 
gravel,  1337. 

Beet-molasses  waste,  product  of  the  dis- 
tillation of,  1256. 

Beet  seeds,  relation  between  the  mois- 
ture of  the  soil  and  the  germination 
of,  641. 

Beet-spirit,  purification  of,  1335. 

Beet-wine,  1336. 

Belladonna,  absorption- spectra  of  solu- 
tions of,  349. 

roots,    importance   of    starch    in, 

1126. 

Benzaldehyde,  action  of  acetone  on,  in 
presence  of  alkaline  solutions,  513. 

cyanhydrin,  56. 

orthonitro-,  840. 

— -    action    of    dimethylaniline 

on,  834. 

paranitro-,  393. 

action    of    aniline    sulphate, 

orthotoluidine,  and  orthoanisidine, 
833. 

Benzaldehydeamidoacetic  sulphite,  304. 

Benzaldehydeamidobenzoic  sulphite, 
304. 

Benzaldehyde-green,  paranitro-,  394. 

Benzene,  action  of  amylene  on,  in  pre- 
sence of  aluminium  chloride,  46. 

action  of  amylene    hydrochloride 

on,  in  presence  of  aluminium  chlor- 
ide, 46. 

action   of  dichlorethyl    oxide    on, 

in  presence  of  aluminium  chloride, 
1209. 

congelation  of  solutions  of  neutral 

compounds  in,  1260. 

constitution  of,  721,  952,  1196. 

a-dinitrochloro-,     derivatives      of, 

1057. 

direct  production  of  phenol  from, 

395. 

heat  of  combustion  of,  721. 

hexbromo-,  47. 

metadiamido-,  derivatives  of,  391. 

methylation  of,  by  methyl  and  alu- 
minium chlorides,  390. 

monobromo-,  action  of  aluminium 

chloride  on,  606. 

mono-,  di-,  and  tri-bromo-,  action 

of  sulphuric  acid  on,  46. 

nitrosomethylamido-,  189. 

nitrosomethylmetanitro-,  1070. 

nitrosomethylorthonitro-,  and 

methylated,  188. 

orthodinitrochloro-,       action       of 

sodiimi  sulphite  on,  953. 
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Benzene,  paradibromo-,  action  of  sodium 
ethylate  on,  168. 

■ paranitrochloro-,  action  of  alco- 
holic potash  on,  953. 

tetrabromo-,  47,  606. 

Benzenesulphonamide,  nitrochloro-, 

9-Jk 

Benzenesulphonic  acid,  action  of  hydro- 
gen peroxide  on,  502. 

• mono-  and  di-bromo-,  47. 

nitrochloro-,  sodium  salt  of, 

953. 

paramido-,  1075. 

Benzenyldi])lienylamidine,  957. 

Benzenyldii)henylainine,  dichloro-,  178. 

Benzenyldiphenyldiamine,  957. 

Benzhydroxylpropionic  acid,  618. 

Benzidine,  substituted  derivatives  of, 
199. 

Benzidine-tetracarboxylic  acid,  516. 

Bonzobenzoylaniline,  176. 

Benzodimethylaniline  methiodide,  176. 

Benzofuril,  500. 

tetrabroniide,  500. 

Benzofurilic  acid,  500. 

Benzofuroin,  500. 

Benzoic  acid,  action  of  different  kinds 
of,  and  their  sodium  salts,  on  potas- 
sium permanganate,  339. 

— — action  of  iodine  on  the  silver 

salt  of,  970. 

ofBcinal,    and   its    behaviour 

towards      potassivmi      permanganate, 
1138. 

• &c.,  action  of  potassium  per- 
manganate on,  1328. 

" production  of,  from  toluene, 

1146. 

■ dibromo-,    from     orthopara- 

dinitrobenzoic  acid,  183. 

nitro-,      etherification      of, 

818. 

Benzoic  acids,  amido-,  hydrofluorides  of, 
613,  614. 

Benzoic  bromide,  514. 

Benzophenone,  homologues  of,  1292. 

Benzophenyl  carbamate,  508. 

Benzophenylisonitril,  508. 

Benzopyrocatechol,  508. 

Benzoresorcinol,  508. 

Benzotrichloride,  action  of  copper  on, 
1103. 

compounds  of,  with  aromatic  bases, 

956. 

Benzoyl  compounds,  researches  on, 
507. 

Benzoylacrylic  acid,  1074. 

BcTizoylaniline  and  its  derivatives,  176, 
508. 

Benzoylaniside,  302. 

Benzoylbenzoic  acid,  508. 

Benzoylbutylphenol,  176. 
VOL.  XLll. 


Benzoylconylethylalkeine,  1193. 

Benzoylcrotonic  acid,  1074. 

Benzoyldibromodiphenylamine,  1060. 

Benzoyldimethylaniline,  176. 

Benzoyldiphenylamine,  action  of  phos- 
phorus pentachloride  on,  178,  1060. 

Benzoylliydroxymyristic  acid  and  its 
salts,  497. 

Benzoyl-o-metaisocymenol,  300. 

Benzoylmononitrodiphenylamine,  1059. 

Benzoylmononitroparaditolylamine, 
1060. 

Benzoylorthamidoparaditolylamine,  ac- 
tion of  tin  and  acetic  acid  on, 
1061. 

Benzoylorthodinitrodiphenylamine, 
1060. 

Benzoylphenol,  177,  508. 

Benzoylphenylcarbamine,  176. 

Benzoylphenylmethane,  177. 

Benzoylphenylthiocarbamide,  177,  508. 

Benzoylphenylthiocarbizine,  1095. 

Benzoylpiperethylalkeine,  1193. 

Benzoylpropionic  acid,  1074. 

Bonzoylxvlenesulphonamide,  o-  and  /3-, 
1208,  1209. 

Benzyl  alcobol,  dinitro-,  1198. 

orthonitro-,  840. 

parabrorao-,  170. 

preparation  of,  170. 

bisulphide,  1058. 

bromide,  orthiodo-,  and  its  deriva- 
tives, 1057. 

compounds,  parabromo-,  170. 

cyanide,    action    of    bromine    OJi, 

169. 

paramido-,  and  its  deriva- 
tives, 1070. 

nitrate,  paranitro-,  1198. 

Benzylamines,  parabromo-,  170. 

Benzylammonium  benzylcarbamate,  56. 

Benzylchloromalonamide,  1208. 

Benzylcurcumin,  parabromo-,  1108. 

Benzyldiplienylaniine,  502. 

Benzylfluorene,  202. 

Benzylidene  bromobenzoate,  514. 

furfuryhdene  ketone,  513. 

phenyl  ketone  and  its  bromine- 
compound,  512. 

Benzylidene-acetone  and  its  bromine- 
compound,  511. 

Benzylmalonic  acid,  nitroso-,  and  some 
of  its  salts,  39. 

Benzylmetacresylic  oxide,  1204. 

Benzyloxyphenylacetic  acid,  403. 

Benzyloxyphenyl-a-propionic  acid  and 
its  "salts,  1072. 

Benzylparamethyloxyphenyl-a-propionic 
acid  and  its  salts,  1072. 

Benzylphenanthrene,  202. 

Benzylphenol,  171,  727. 

Benzyl-piperidine,  982. 

5  a 


1390 


INDEX   OF   SUBJECTS. 


Berberis  Aquifolium,  v.  Alpens,  "  Oregon 
grape  root,"  examination  of  the  root 

of,  1140. 
Berbt^ronic  acid  and  its  salts,  230. 
Bergenin,  159. 

Bergenitol  and  its  derivatives,  159. 
Bergmann's  theory,  remarks  on,  793. 
BerthoUet's  theory,  remarks  on,  793. 
Beryl,  occurrence  of,  near  Freistadt  in 

Upper  Austria,  580. 
Bhreckite,  288. 
Bicarbonates,    alkaline,    estimation    of, 

895. 
Bile,  bullock's,  Hiifner's  reaction  with, 

1218. 
oontributions  to  the  chemistry  of, 

874. 

formation  of,  878. 

gases  of ,  754. 

Bile-pigments,  reactions  of,  232. 
Birds,  excretion  of  uric  acid  by,  416. 
Bismuth    iodide,    compounds    of,   with 

organic  bases,  528. 

subnitrate,  arsenical,  573. 

preparation  of,  18. 

Bitter  almond  oil,  production  of,  from 

toluene,  1146. 
Biuret  cyanurate,  167. 
Black  chalk,  preparation  of,  248. 
• spinell  in  the  greenstones  of  Elba, 

480. 
Blacking,  444. 

Blast-furnace  slag,  phosphorescent,  345. 
Bleaching,  128. 

aiiplication  of  -sulphurous  anhy- 
dride in,  1337. 

Blende,  crystallography  of  a  variety  of, 

369. 
Blood,   detection    of    nitrous    acid    in, 

1231. 

of     animals    living     in    elevated 

regions,      richness     in     oxygen     of, 
1120. 

peptone  in,  78. 

quantitative  estimation  of  urea  in, 

667. 

Blood-corpuscles,  white,  relation  of,  to 
the  coagulation  of  the  blood,  322. 

Blood-letting,  variations  in  the  com- 
position of  the  serum  after,  751. 

Blood-serum,  albuminoids  of,  75. 

and    other    animal    fluids, 

"  acidity  of,"  1221. 

■ rotatory  power  of  the  albu- 
minoid substances  in,  and  their  esti- 
mation by  this  means,  110. 

Blood-stains,  detection  of,  561. 

diagnosis  of,  by  measurement 

of  the  blood-corpuscles,  342. 

Blowing  wells  near  Northallerton,  372. 

Bone-meals  of  various  degrees  of  fine- 
ness, manuring  experiments  with,  653. 


Bones,  extraction  of  fat  from,  by  light 
petroleum,  123. 

steamed,  and  dissolved,  oats  uii- 

nured  with,  333. 

Boracite,  148. 

Boric  acid,  detection  of,  by  means  of  the 
microscope,  245. 

existence  of,  in  notable  quan- 
tities in  the  Dead  Sea,  1037. 

Borneol,  carbonic  ether  of,  528. 

cyanate,  625,  1213. 

etherification  of,  817. 

acetate,  oxidation  of,  QQ. 

Borneolcarboxylic  acid,  QG. 

Bostonite,  116. 

Bothrops,  potassium  permanganate  as 
an  antidote  to  the  poison  of,  879. 

Bottle-stones  of  Moravia  and  Bohemia, 
and  of  Trebitsch,  581. 

Box-trees,  use  of,  in  agriculture,  93. 

Braekebuschite,  a  new  vanadate,  ana- 
lysis of,  150. 

Brain-derivatives,  new,  remarks  on  the 
paper  on,  by  Eugen  Parcus,  538. 

human,  amount  of  cholesterin  in, 

78. 

some  new  constituents  of,  235. 

Brains,  putrefaction-products  of,  77. 

Brandy,  estimation  of  fusel  oil  in,  1235, 
1327. 

Brassica  Napus  seed,  distribution  of 
myronic  acid  in,  243. 

Rapa  seed,  distribution  of  my- 
ronic acid  in,  243. 

Bread,  Croatian,  analysis  of,  1151. 

Brewing,  gelatinised  grain  for,  1337. 

in  Japan,  432. 

Bromal,  chloro-,  938. 

alcoholate,  938. 

hydrate,  938. 

Bromanil,  714. 

Bromine,  electric  conductivity  of,  679. 

indirect  estimation  of,  by  electro- 
lysis, 772. 

use  of,  in  the  analysis  of  nickel 

and  cobalt,  99. 

vapour-density  of,  794. 

Bromoform,  chloro-,  938. 

Bronze  of  the  ancients,  805. 

monuments,  exposed,  preservation 

of,  669. 

Bronzes,  formation  of  patina  on,  1334. 

tungsten,  930. 

Brucine,   pyridine  bases   derived   from, 

1302. 
BryoncB,  composition  of,  884. 
Buckwheat,  composition  of,  642. 
Bullock's   bile,  Hiifner's  reaction  with, 

1218. 
Bunsen  burner,  luminosity  of  the  flame 

of,  induced  by  heating  the  tube,  256. 

action    of     air    in    render- 
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ing  tlie  flame  of,  more  luminous, 
129. 

Bunsen  burner,  non-luminosity  of  the 
flame  of,  129. 

Bustamite  from  Laangban,  analysis  of, 
291. 

Butaklehyde-ammonia,  normal,  709. 

Butane,  dinitro-,  825. 

Butter,  348. 

adulteration  of,  559. 

detection  of  foreign  fats  in,  1003. 

estimation    of     salicylic    acid    in, 

1003. 

examination  of,  110. 

formation  of,  and  its  physical  and 

chemic'iil  composition,  (57 1. 

from  sweet  and  sour  cream,  348. 

and  milk,  899. 

Butyl  acetate,  trichloro-,  824,  1279. 

alcohol,  trichloro-,  824,  952,  1279. 

bromide,  tertiary,  154. 

chloride,  trichloro-,  1279. 

Butylanisoil,  176. 

Butylbenzene,  amido-,  and,  some  of  its 
derivatives,  17fi. 

Butylchloral,  action  of  zinc  ethide  on, 
824. 

action  of  zinc-ethyl  on,  1279. 

Butylphenol,  action  of  phosphoric  anhy- 
dride on,  176. 

synthesis  of,  171. 

Butylnitrous  acid,  and  some  of  its  salts, 
710. 

Butyl-oxanthranyl  chloride,  862. 

Butyric  acid,  nitroso-,  944. 

bromide,  a-bromo-,  action  of  zinc- 
methyl  on,  37. 

Butyric  acids,  a-/3-dibromo-,  598. 

Butyrolactone,  497. 

Buieine,  745. 

Buxine,  745. 

Buxvs  sempervirens,  active  principles  of, 
744. 

Byssolite,  582. 


c. 


Cabbages,  fodder,  423. 

Cadaveric  alkaloids,  formation  of,  741. 

Cadmium,  estimation  of,  98. 

methods  for  the   detection  of,  in 

presence  of  copper,  1232. 
revision  of  the  atomic  weight  of, 

863. 

separation  of,  from  zinc,  97. 

sulphide,  crystallisation  of,  363. 

and  nickel  sulpliates.      Part  III  of 

researches   on    chemical   equivalence, 

689. 


Ceesiura  and  its  salts,   preparation  of, 

464. 
Caffeine.  217,  232,  628,  629. 

action  of  bromine  on,  629. 

and  its  derivatives,  217. 

•  conversion  of  xanthine  into,  981. 

Caffeol,  232. 
Caffoline,  217. 

constitution  of,  628. 

Caffuric  acid  and  its  salts,  217,  631. 
Calcite,  artificial  production  of,  1270. 
Calcium    aluminates,   solubility    of,    in 

water,  903. 

carbonate,    artificial    pseudomor- 

phosis  of,  after  gypsum,  282. 

basic,  695. 

separation  of,  in  the  wood  of 

dicotyledonous  plants,  82. 
chloride,  crystalline  compounds  of, 

with  alcohols,  27. 

cyanide,  484. 

formate,  action  of  heat  on,  1050. 

hypophosphite,      preparation     of, 

695. 
oxychloride,  heat  of  formation  of, 

452,  682. 
phospliate,  analysis  of,  141. 

separation    of    magnesium    from, 

97. 

sulphate,  influence  of  the  tempera- 
ture of  the  voltaic  arc  on,  362. 

sulphide,  decomposition  of,  by  cal- 
cium chloride,  562. 

violet    phosphorescence    of, 

677. 

Calorimetric  studies,  451. 

Calorimetrical  measurements,  compari- 
son of  the  results  of,  265. 

Campheride  and  its  derivatives,  208, 
209. 

Camphocarboxylic  acid  and  its  deriva- 
tives, 66. 

Campholurethane,  and  derivatives  of, 
1213. 

Camphor,  bromo-derivatives  of,  864, 
1300. 

bromO",    phenol    obtained    by  the 

action  of  zinc  chloride  on,  739. 

combination    of,     with    aldehyde, 

526. 

dibromo-,  isomerism  of,  1300. 

two  isomeric  and  crystalline 

forms  of,  864,  865. 

dichloro-,  738, 864. 

an  isomeric,  1107. 

mono-  and  di-bromo-,  properties  of 

the  bromine-atoms  in,  526. 

monobromo-,  864. 

tribromo-,  1301. 

Camphor-derivatives  containingnitrogen, 
527. 

Camphoric  acid,  etlierification  of,  384. 
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Canadian  fibre,  116. 

Cane-sugar,  dissolved  in  methyl  alcohol 
and  in  acetone,  specific  rotation  of, 
30. 

influence  of  inrertin  on  the  fer- 
mentation of,  1277. 

oxidation  of,  1041. 

sodium-compound  of,  491. 

"  Canna  edulis  sterilis  "  as  food,  990. 

Caoutchouc,  vulcanised,  preservation  of, 
1152. 

Caproic  acid,  heat  of  combustion  of, 
567. 

isobromo-,  action  of  water  on, 

944. 

lactones  from,  34. 

• monobromo-,  acid  obtained  in 

the  preparation  of  caprolactone  from, 
946. 

normal,  lactone  of,  33. 

present  in  rosin  oil,  711. 

Caprolactone,  946. 

Capronitril,  amido-,  and  amidoiso-,  191. 

Carbamides,  polysubstituted,  182,  183. 

Carbanilidcy  dibromo-,  609. 

Carbazole,  some  derivatives  of,  1103. 

Carbazole-carboxylic  acid  and  its  deriva- 
tives, 1103. 

Carbazolic  acid  and  its  derivatives, 
1103. 

Carbohydrate,  a  new,  159,  427, 708,  939. 

(achroo-glycogen)  from  the  mucin 

of  ilelix  poinatia,  708. 

from  Fucus  amylaceus,  939,  1044. 

from  the  chemically  combined  car- 
bon in  cast  iron,  427- 

Carbohydrates,  compounds  of,  with 
alkalis,  490. 

Carbohc  acid,  difference  in  the  action  of 
solution  of,  in  oil  and  in  water,  1143. 

Carbon,  atomic  weight  of,  794. 

bisulphide,  action  of  bromine  on, 

706,945. 

qualitative  test  for,  in  coal- 
gas,  107. 

——  chemically  combined,  estimation  of, 
in  cast  iron,  wrought  iron,  and  steel, 
427,1134. 

— colorimetric  estimation  of,  in  iron, 

98. 

compounds  of,  with  hydrogen  and 

nitrogen,  spectra  of,  252. 

diffusion  of,  358. 

estimation  of,   in   iron  and  steel, 

337,  1134. 

new   compound   of,  with   sulphur 

and  bromine,  706. 

possibility  of  artificially  preparing 

amorphous  elementary,  free  from  hy- 
drogen, oxygen,  and  nitrogen,  26. 

refraction-equivalents  of,  in  or- 
ganic compounds,  133. 


Carbon  chlorides,  transformation  of,  into 
bromides,  375. 

compounds,  liquid,  dependence  of 

the  molecular  refraction  of,  on  their 
chemical  constitution,  910. 

molecular  refraction  of, 

909. 

relation     between      the 

optical  and  thermal  properties  of,  263, 
445'. 

spectra  of,  130,  252. 

oxychloride,  production    of,   from 

chloroform,  935. 

oxysulphide,    conversion    of,    into 

carbamide  and  thiocarbamide,  823. 

spectrum,  251. 

tetrachloride,   conversion   of,  into 

bromide,  375. 

Carbonic  acid,  hydrated,  composition  of, 
692,  1026. 

of  muscle,  539. 

derivatives,  suggestions  re- 
specting the  nomenclature  of,  381. 

Carbonic  anhydride,  amount  of,  in  the 
atmosphere  at  Calfeves,  near  Nyon, 
Switzerland,  altitude  420  m.,  1026. 

in  the  atmosphere,  361,  692, 

1026,  1137. 

law  of  solubility  of,  in  water 

at  high  pressures,  1021. 

• liquid,  in  smoky  quartz,  474. 

proportion  of,  in   the   upper 

regions  of  the  atmosphere,  361. 

qualitative  test  for,  in  coal- 
gas,  107. 

relation  between  the  decom- 
position and  formation  of,  548. 

spectrum  of,  253. 

and  water  vapour,  tempera- 
tures of  combustion  and  dissociation 
of,  453. 

Carbonic  oxide  and  oxygen,  temperature 
of  combustion  of  a  mixture  of,  453. 

Carbons,  pure,  for  the  electric  liglit, 
1142. 

Carbonylamidobenzoic  acid,  and  some 
of  its  salts,  609. 

/3-Carbopyrollie  acid,  213. 

Carbopyrollic  acid,  mononitro-,  and  its 
salts,  876. 

a-trichloro-,  and  its  salts,  875. 

Carbosilicon,  571. 

compounds,  new,  933. 

Carbostyril,  732. 

and  its  derivatives,  201,  1209. 

monochloro-,  733. 

CarbostyriUc  acid,  732. 

Carbotriphenylamine,  preparation  of, 
180. 

Carbotrithiohexabromide,  706. 

Carboxycornicularic  acid,  lactone  of,  and 
its  constitution,  1076. 


INDEX   OF   SUBJECTS. 


1393 


Carnallite  as  a  manure  and  fixer  of  am- 
monia, 1130. 

Caroba  balsam,  764. 

Carobic  acid,  764. 

Carobin,  764. 

Caroborin,  764. 

Carvacrol  from  essence  of  Savory,  737. 

occurrence  of,  in  origanum  oil  and 

in  oil  of  Thymus  Serpyllum,  1065. 

occurrence  of,  in  the  ethereal  oil  of 

garden  sage  (Sattireia  horieiuis),  1065. 

Cascarilline,  1004. 

Casks,  efPect  of  adding  soda  or  acid  to 
the  water  used  for  seasoning,  1337. 

Cast  iron,  action  of  mercuric  cliloride  on, 
660. 

carbohydrate  from  the  chemi- 
cally combined  carbon  in,  and  the 
estimation  of  tliat  carbon  in,  427. 

direct  deposition  of  copper  on, 

670. 

malleable,  116,  1143. 

Castor-oil  seed,  composition  of  crystal- 
lised albumin  from,  876. 

Catalytic  reaction,  a  new,  1262. 

Catechin,  action  of  diazobenzene  chloride 
on,  67. 

Catechins,  67. 

Catechol  series,  nitro-products  of,  1200. 

Caulosterin,  1202. 

Celluloid  matter,  action  of  strong  alkalis 
on,  380. 

digestion  of,  237,  985,  1119. 

Cellulose,  certain  properties  of,  420. 

nitration  of,  1184. 

and  coal,  31. 

Cement,  action  of,  on  lead  pipea,  1335. 

Portland,  1143. 

Cereals,  analysis  of  the  ashes  of, 
1313. 

quantity    of    water   necessary  for, 

1312. 

Cerebrin,  235. 

Cerebrose,  537. 

Cerebrosic  acid,  537. 

Ceresin,  &c.,  specific  grayity  of,  1139. 

Champagne,  clarification  of  must  in  the 
manufacture  of,  1145. 

Charcoal,  action  of,  on  a  solution  of  gold 
chloride,  809. 

Cheese,  348. 

new  American  process  for  making, 

124. 

poor,  of  Cantal,  441. 

ripening  of,  436. 

Cheese-making,  general  theory  of,  439. 

Chelidonium  majus,  presence  of  citric 
and  malic  acids  in,  82. 

Chemical  action,  influence  of  mass  on, 
1261. 

affinity,  determination  of,  6,  360, 

449. 


Chemical  constitution  and  molecular 
refraction,  relation  between,  351. 

equivalence,  689. 

processes,  studies  in,  5. 

reactions,  velocities  of,  456. 

symmetry,    or    the     influence    of 

atomic  arrangement  on  the    physical 
properties  of  compounds,  458. 

work  done   by  the   galvanic  cell, 

1257. 

Cherry-water,  examination  of,  348. 

Chica,  1311. 

Chicken  cholera,  324. 

ChinoLinum  tartaricum,  analysis  of,  868. 

Chiolite,  composition  of,  1176. 

Chitenidine,  1307. 

Chloral,  action  of  zinc-ethyl  and  zinc- 
methyl  on,  295. 

action  of  zinc  methide  on,  491. 

bromo-,  938. 

alcoholate,  938. 

hydrate,  938. 

Chloralid,  bromo-,  938. 

Chloranil  and  dimethylaniline,  colour- 
ing matter  from,  58. 

Chlorate,  estimation  of,  in  hypochlo- 
rites, 94. 

Chlorates,  formation  of,  from  chlorides 
by  the  action  of  the  electric  current, 
925. 

preparation  of,  431. 

Cholestrophan,  217. 

Chloric  acid,  quantitative  estimation  of, 
894. 

Chloride  of  lime,  detection  of,  in  water, 
1316. 

Chlorides,  formation  of  hypochlorites 
and  chlorates  from,  by  the  action  of 
the  electric  current,  925. 

in   urine,    new    method    for    the 

quantitative  estimation  of,  551,  552. 

Chlorine,  absorption  of,  by  arsenious 
chloride,  19. 

dioxide,  vapour-density  of,  1161. 

dissociation  of,  794. 

estimation     of,     in     presence     of 

iodine  and  bromine,  1230. 

in  wines,  9.i9. 

with  the  aid  of  Q-ooch's  me- 
thod of  filtration,  894. 

by  electrolysis,  772. 

preparation  of,  278. 

trioxide,  so-called,  460. 

Chlorites,  460. 

Chlormalonylamide,  39. 

Chloroform,  action  of  potassium  sul- 
phide on,  589. 

bromo-,  938. 

new    method    of    testing   for,    in 

cases  of  poisoning,  777. 

— ~- production  of  carbon  oiychloride 
from,  935. 
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Chlorophyll,  67,  412. 
Chlorophyllauic  acid,  412. 
Chocolate,  examination  of,  1139. 
Cholesterin,  1202. 

amount  of,  in    human  brain    and 

in  hens'  eggs,  78. 
Cholestrophane.  629. 
dimethylglyoxyl  carbamide,  a  re- 
duction-product of,  1054. 
Chromammonium      compounds,       468, 

1167. 
Chromates,     action    of     ammonia     on, 
1029. 

alkaline,  action  of   hydracids    on, 

280. 
Chrome-iron  ore  of  Japan,  21. 
Chromium  bromide,  hydrated,  280. 

estimation  of,  1234. 

oxy  bromide,  280. 

phosphate,  use  of,  in  analysis  and 

in  the  arts,  998. 

and  mercury,  salts  of,  293. 

iron,  and  aluminium,  reactions  of 

the  acetates  of,  825. 
Chromophosphate  of   lead  and  copper, 

283. 
Chrysarobin,  oxidation  of,  858. 
Chrysoidinesulphonic  acid  and  some  of 

its  salts,  392. 
Cinchene,  224. 
Cincholepidine  and  some    of   its    salts, 

533. 
Cin  choline,  1114. 
Cinchomeronic    acid,  behaviour    of,  on 

heating,  311. 
Cinchona  alkaloid,  a  new,  229. 

alkaloids,  229,  1113. 

bark,    estimation  of  the   alkaloids 

in,  216,  899. 

ProUius's    method     for     the 

estimation  of  alkaloids  in,  1139. 
Cinchona    cuprea,    new   alkaloid  from, 

316,  317. 
Cinchonamine  and  its  salts,  229. 

cinchona  bark,  634. 

Cinchonic  acid  and    some  of    its  salts, 

1304. 
Cinchonidine,  228. 

haloid    and    hydrocarbon    deriva- 
tives of,  227. 

oxidation  of,  220. 

separation  of,  from  quinine,  74. 

and  urea,  double  salt  of,  74. 

Cinchonine,  action  of  alkalis  on,  309. 

constitution  of,  224. 

distillation  of,  with  potash,  414. 

j3-Cinchoninesulphonic  acid  and  its  de- 
rivatives, 225. 
Cinchotine,  occurrence    and   behaviour 

of,  982. 
Ciunamene,  paranitrochloro-,  847. 
Ciunauiic  acid  derivatives,  191. 


Cinnamic  acid,  monochloro-,  1073. 

para-  and  ortho-nitro-,  845. 

para-   and   ortho-nitro-,   and 

derivatives  of,  840. 
paranitro-,      derivatives      of, 

846. 

paranitro-,  nitration  of,  401. 

paranitrobromo-,  842,  843. 

monobromo-,  isomeric,  beha- 
viour of,  with  concentrated  sulphuric 

acid,  615. 
Cinnamon  leaves,  oil  of,  1300. 
Cinnamone,  preparation  of,  511. 
Cinnamylformic  acid,  new  method   for 

the  preparation  of,  520. 
Cinnamyltriethylalkeine,  1193. 
Circuit,  closed,  external  work  in,  1156. 
Citraconamide,  1281. 
Citraconanil,  1281. 
Citraconanilide,  1281. 
Citraconic  acid,  829. 
and  its  isomerides,  etherifica- 

tion  of,  383. 

derivatives  of,  1281. 

anhvdride,  829. 

chloride,  1281. 

Citrates,  ammoniacal,  604. 

Citric  acid,  abnormal  crystals  of,  498. 

action  of   chlorine  gas  on, 

498. 

estimation  of,  in  wine,  1000. 

presence  of,   in  Chelidonium 

majus,  82. 
Cladonic  acid,  1080. 
Clay,   zinc-bearing,   from    Pulaski   Co., 

Virginia,  24. 
Clayslate  needles,  small,  483. 
Clover,  perishing  of,  in  winter,  548. 
Clover  hay,  comparative  experiments  on 

the  digestion  of  two  kinds  of,  by  the 

horse  and  sheep,  237. 
Coal,  composition  of,  931. 
— —  condition  of  sulphur  in,    and    its 

relation  to  coking,  780. 

and  cellulose,  31. 

Coal-gas,     estimation    of     sulphur    in, 

1326. 
qualitative    test    for   carbon 

bisulphide   and   carbonic    anhydride, 

107. 
Cobalt,  detection  of,  555. 

salts,  absorption-spectra  of,  131. 

and  nickel,  separation  of,  1234. 

use  of  bromine  in  the  analy- 
sis of,  99. 
nickel,   and    copper,    colour   rela- 
tions of,  1. 
Cocaine,  preparation  of,  75. 
Cockchafers,  constituents  of  the  ashes 

of,  1223. 
Cock's-foot  grass  (Dactj/lis  fflotnerata), 

cultivation  of,  in  Saxonv,  422. 
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Cod-liver  oil,  presence  of    phosphorus 
and  iodine  in,  673. 

Codeine,  311,1112. 

action  of  phosphorus  oxychloride 

on,  in  presence  of  phosphorus  penta- 
chloride,  312. 

■ action    of    phosphorus    pentachlo- 

ride  on,  311. 

bromo-,    and   the  action  of   phos- 
phorus pentachloride  on,  312. 

chloro-,  action  of  phosphorus  pen- 
tachloride on,  313. 

nitro-,  action  of  phosphorus  penta- 
chloride on,  313. 

inethiodide,  218. 

metlioxide,  218. 

new  colour  reactions  of,  340. 

transformation  of  morphine  into, 

981. 

Codethylene  methiodide,  218. 

Coerulein,  58,  61. 

—  dye-stufi'  from,  126. 

Coerulin,  60,  61. 

Coflee,  products  obtained  by  the  roasting 
of,  230. 

Colchiceine,  75. 

Colchicine,  preparation  and   derivatives 
of,  74. 

Colchicoresin,  and  the  /3-compound,  75. 

Cold  and  liquefaction  produced  by  the 
mutual  action  of  solids,  450. 

Collodion  emulsions,  analysis  of,  111. 

Collodion-gelatin  emulsions,  analysis  of, 
112. 

Colloids,  nitrogenised,  synthesis  of,  415. 

Colophony,  products  of  the  distillation 
of,  737,  1179, 1301. 

Colour  of  the  Mediterranean  and  other 
waters,  1017. 

photography,   by  tinting  layers  of 

coagulated  albumin,  668. 

relations   of    nickel,    cobalt,    and 

copper,  1. 

Colouring  matters  from  dimethylaniUne 
and  chloranil,  58. 

from  gallacetophenone,  1288. 

in  flour-paste,  739. 

from  Chinese  yellow-berries, 

capers,  and  rue,  976. 

new,  124,  441,  675,  784, 1D66, 

1067,  1288. 

preparation  of,  by  the  action 

of    diazoanisoils    on    naphthols    and 
naphtholsulphonic  acids,  124'. 

production  of,  by  the  action 

of    aromatic     nitro-substitution-pro- 
ducts  on  phenols  and  polyatomic  al- 
cohols, 784. 
Columbic  acid,  1005. 
Columbine,  1004. 

Columbite,  from  Amelia  Co.,  Virginia, 
1175. 


Combustible  substances,  difficultly, 
analysis  of,  998. 

Comenamic  acid,  197. 

Comenamide,  197. 

Comenic  acid  and  its  derivatives,  197. 

derivatives  of,  601. 

Composts,  composition  of  materials 
adapted  for,  1229. 

Compound,  crystalline,  formed  in  water 
containing  hydrogen  sulphide  and 
mercaptan,  592. 

Compounds,  influence  of  atomic  arrange- 
ment on  the  physical  properties  of,  458. 

Conhydrine,  215. 

Coniferin,  1]24. 

Conine  and  its  compounds,  215. 

Conversion  colours,  564. 

Conylethylalkine,  166. 

Copaiba  balsam,  "  Mamcaibo,"  con- 
stituents of,  65. 

Copaibic  acid,  commercial  so-called,  con- 
stituents of,  65. 

Copiapite,  optical  properties  of,  281. 

Copper,  arsenical,  purification  of,  432. 

allotropic,  so-called,  formation  and 

composition  of,  428. 

albuminate,  747. 

direct  deposition  of,  on  cast  iron, 

wrought  iron,  and  steel,  670. 

electrolytic     estimation     of,    428, 

660. 

estimation  of  arsenic  in,  1135. 

extraction  of,  346. 

for   elementary,  analysis,  prepara-- 

tion  of,  1235. . 

metallic,  absorption  of  oxvgen  by, 

551. 

estimation   of  impurities   in, 

1232. 

lead  vanadate  from  laurium,  472. 

molten,  of  various  degrees  of  dry- 
ness, action  of  salt  on,  669. 

new   process  for   extracting,  from 

copper  pyrites,  904. 

nickel  aud  cobalt,  colour  relations 

of,  1. 

salts,  action  of  ammonia  on  some, 

1266. 

separation    of,  from   the   precious 

metals,  119. 
solution,   alkaline,   action   of  glu- 
conic, saccharic,  lactonic,  and  mucio 
acids  on,  429. 

sulphate,  anhydrous,  solubility  of, 

in  methyl  alcohol,  1274. 

basic,  1266. 

sulphide,  crystallised,  formed  from- 

ancient  coins  in  hot  springs,  142. 

volumetric  estimation  of,  776. 

Copper-plating,  782. 
Copying    ink    for    transcribing    letters 
without  a  press,  128. 


1396 


INDEX  OF   SUBJECTS. 


Corallin,  constituents  of,  1290. 

Corallin-iohtlialein,  1291. 

Coriandrum  sativum,  essential  oil  of  the 

fruit  of,  525. 
Corn  ergot,  analysis  of,  785. 

smut,  analysis  of,  785. 

Comicularic  acid,  and  lactone  and  con- 
stitution of,  1077. 
Cossyrite,  a  new  mineral  from  Liparite 

lavas    of    the   island   of  Panteilaria, 

152. 
Gotarnine,  313,  869. 
Cotton-seed  meal,  fodder  experim&Hts  on 

milch  cows  with,  321. 

oil,  436. 

— — test  for  distinguishing, 

from  olive-oil,  662. 
Couple   with   manganese,  forming  salts 

which  can  be  utihsed  or  regenerated, 

13-A. 
Cows,    milch,    fodder    experiments   on, 

with    cotton-seed   meal   and   peanut- 
meal,  321. 
feeding,   with    cotton    cake, 

636. 
feeding,  with   grass  and   lu- 
cerne, 238. 
use  of  Soja  beans  as  food  for, 

83. 
Cream,   sweet   and   sour,   butter  from, 

348. 
Creamer,  Keimer's,  experiments  with  an 

improved  form  of,  1^:4. 
Creaming  by  the  aid  of  heat,  124. 

use  of  Laurence's  cooler  in,  1149. 

process,  comparison  of  the  ilolstein 

and  Swaits',  1148. 
Creosol,  210. 

derivatives  of,  54. 

Creosote  from  beech-tar,  1328. 

Cresaurin,  1201. 

•Cresol,  dibromonitro-,  969. 

— "—  monoiiitro-,  728. 

•Cresorcinol,  729,  969. 

Cresyl  ethyl  oxides, nitrated  and  amido-, 

1202,  1203. 
Critical  point,  136. 
Croatian  bread,  analysis  of,  llSl. 
Crops,  influence  of  the  distance  between 

the    seed  sown,  on   the   growth   and 

quahty  of,  646. 
Crotonic   acid,  molecular  refraction  of, 

827. 
Crotonic  acids,  monohalogen-substituted, 

decomposition  of,  by  alkalis,  945. 

two  isomeric,  712. 

chlorides,    chloro-,    two    isomeric, 

712. 
Crotyl  acetate,  monochloro-,  1280. 

alcohol,  monochloro-,  1279. 

Cryolite,  composition  of,  1176. 

Crystal  of  one  substance  in  the  solution 


of  a  different  compound,  development 
■    of,  1269. 

Crystallogenic  observations,  574. 
Crystals    produced    by    the    action   of 

metals  sealed  up  in  carbon  bisulphide, 

12. 
Cucurbitacese  of  Uruguay,  884. 
Cumaldehyde,  synthesis  of  thymol  from, 

727. 
Cumic  acid,  constitution  of,  971. 
• synthetical,     oxidation     of, 

840. 
Cuminamidacetic  acid,  515. 
CuminglycoUic  acid,  515. 
Cupreine,  142. 
Cupric  chloride,  action  of  aluminium  on, 

1266. 
oxide,    action    of    ammonia    on, 

1266. 
reduction  of,  by  grape-sugar 

in  neutral  solutions,  558. 
use  of,  for  the  separation  of 

alumina  and  the  higher  oxides  from 

protoxides,  897. 

salts,  tests  for,  556. 

Cuprine,  313,  314. 

Cupronine,  870,  872. 

Cuproso-cupric  sulphites,  280,  1028 

Cuprous  isosulphite,  1166. 

oxide,  detection  of,  in  presence  of 

cupric    and    -other    metallic     oxides, 

1232. 
sulphites    and     their    derivatives, 

1165. 
and  silver  iodides  and  their  alloys, 

coefficients    of    contraction    and    ex- 
pansion of,  570. 
Curcas  cake,  85. 
Curcumin  and  derivatives  and  oxidation 

of,  1107,  1109. 
Current  from  a  Gramme  machine,  effects 

produced  in  a  vacuum  by,  913. 
Currier's  "mucilage,"  1339. 
Cusconine,  fresh  occurrence  of,  317. 
Cutose,  certain  properties  of,  420. 
Cyanhydrins  of  aldehydes  and  ketones, 

action  of  aniline  on,  50. 

of    benzaldehyde,     acetone,    and 

diethylketone,  amido-acids  from,  55, 
56. 

Cyanic  acid,  normal,  N  •  C.OH,  and  its 
derivatives,  590. 

ether  of  borneol,  6i5. 

Cyamidamalic  acid,  1056. 
Cyanides,  decomposition  of,  102. 

of  metals  of  the  iron-group,  154. 

Cyanogen,  explosion  of,  453. 

bromide,  action  of  sodium  ethylate 

on,  590. 

spectrum,  inversion  of,  1. 

Cyanphenine,  formula  of,  1064. 
Cyanoquinolines,  869. 
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Cyanotypes,  113. 

Cyclopite  from  Etna,  284. 

Cyinene,  action  of  bromine  and  chlo- 
rine on,  301. 

pre{)aration  of,  608. 

dinitrobromo-,  619. 

niti-o-,  action  of  sulphuric  chlor- 

hydrin  on,  722. 

nitrobromo",  619. 

para,  sulphonic  acids  of,  196. 

Cyraenedisulphonic  acid,  nitro-,  and 
some  of  its  salts,  722. 

Cvmene-i8-8ulphonic  acid  and  its  salts, 
■196. 

Cymidine  and  its  salts,  728. 

Cymyleno  chloride,  nitro-,  727. 

Cymylphosphinic  acid,  964. 

Cymylphosphodichloride,  964. 

Cyprusite,  a  new  mineral,  578. 

Cystine,  1282. 

and  rotatory  power  of,  1206. 

bromo-,  1282. 

constitution  of,  758. 

Cytoblast,  chemical  nature  of,  422. 


D. 

Dactylis  glomerata  (Cock's-foot  grass), 

cultivation  of,  in  Saxony,  422. 
Dairy,  experimental,  at  Kiel,  report  of, 

for  1880—1881,  1149. 
station  of  Fan  (Cantal),  researches 

executed  in  1880  at,  436. 
Danburite,  crystallised,  from  Russel  and 

Danbury,  150,  151. 
Dari,  composition  of,  1224. 
Datolite,  582. 

from  Theiss  in  Tyrol,  574. 

Daturine,  action  of  nitric  acid  on,  635. 

and  its  salts,  634. 

Dead    Sea,    existence    of    lithium    and 

boric  acid  in   notable    quantities    in, 

1037. 
Decarbusnein,  1080. 
Decarbusnic  acid  and  its  acetyl-derira- 

tives,  1080. 
Decine,  a  new  hydrocarbon,  738,  1301. 
Dehydrocamphor,  528. 
Dehydromucamide,  498. 
Dehvdromucic  acid  and  its  derivatives, 

498. 

chloride,  498. 

Deoxyanthraflavic  acid,  975. 
Deoxybenzoin,  homologues  of,  1292. 
Dephinine,  absorption   spectra  of  solu- 
tions of,  349. 
Dephosphorising  pig-iron,  preparation  of 

basic  furnace-linings  for,  1012. 
Descloizite,  analysis  of,  150. 


Detonation   and  the  production   of  an 

explosive  wave,  1261. 
Developer,  ferro-oxalate-citrate,  1009. 
Developers  for  silver  chloride  pictures, 

preparation  of,  2. 
Devitrification,  343. 
Dextrin,  action  of  diastatic  ferments  on, 

749. 
action  of  nitric  and  sulphuric  acids 

on,  160. 

aiiiali-compounds  of,  491. 

quantitative  estimation  of,  558. 

Dextrose,  preparation  of,   from  starch, 

1146. 
DextTo -tartaric     acid,     derivatives     of, 

830. 
Diabase  rocks  of  the  B-uchan  District, 

584. 
Diabetes,  influence   of   muscular   work 

on  the  elimination  of  sugar  and  urea 

in,  755. 
Diacetamide,  822. 

Diacetylhydrazinebenzoic  acid,  1069. 
Diacethydroxamic  acid,  375. 
Diacetocampheride,  209. 
Diacetoxynaphthalene,  205. 
Dialdane,  new  alcohol  from,  489. 
Dialkyl-compounds,  505. 
Diallyl  ethyl  carbinol,  488. 
Diallylacetic  acid,   action  of  hydrobro- 

mic  acid  and  bromine  on,  946. 
Dialyser,  gelatin  jelly  as,  663. 
Diamond,  artificial  formation  of,  281. 
origin  and  formation  of,  in  nature, 

1269. 
Dianisylcarbamide,  302. 
Diapositives,  Wilde's  chloride  of  silver 

gelatin  plates  for,  1142. 
Diastase,   rennet,    and    digestive,    437, 

438. 
Diastatic  ferments,  action  of,  on  starch, 

dextrin,  and  maltose,  749. 
Diaterpenylic  acid  and  its  salts,  43. 
Diazoamido-derivatives,  action  of  phos- 
gene on,  507,  608. 
Diazobenzanihde,  action  of  phosgene  on, 

507.  V      ^  , 

Diazobenzene,  action  of  sulphuretted 
hydrogen  on,  1285. 

chloride,  nitro- omethylnitro-,  1070. 

Diazobenzenemetamidobenzoic  acid,  ac- 
tion of  phosgene  on,  608. 

Diazobenzeneparabromanilide,  action  of 
phosgene  on,  609. 

Diazobenzeneparatoluide,  action  of  phos- 
gene on,  507. 

Diazocamphor,  527. 

Diazo-compounds,  48. 

y-Diazoisophthalic  acid,  1297. 

Diazophenetoil  nitrate,  dibromo-  and 
tribromo-,  396. 

Diazophenol  sulphate,  397. 
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Diazophenols,  396. 

Dibenzhydroxamic  acid,  Lessen' s,  375. 

Dibenzocampheride,  209. 

Dibenzoquinol,  508. 

Dibenzoresorcmol,  508. 

Dibenzoyldiamidotoluene    and    its    de- 
rivatives, 392. 

Dibenzojldiphenyl,  62. 

o-Dibenzoyldithymol,  624. 

D.benzoyleuxanthone,  1301. 

Dibenzoylmetadiamidobenzene   and    its 
derivatives,  391. 

Dibenzoyloxy naphthalene,  205. 

Dibenzyldicarbonide,  200. 

Dibenzyldicarboxylic     acid,      diamido-, 
170. 

Dibenzyldicarboxylic   acids,  two  isome- 
ric, 200. 

Dibenzyldiphenyl,  62. 

Dibeuzylene  dicyanide,  170. 

Uibenzylidene  acetone,  513. 

preparation  of,  511. 

Dibenzyl-thymol  and  its  acetyl-deriva- 
tive,  172. 

methylio  and  benzoic  ethers 

of,  173. 

Dibutylbenzene,  synthesis  of,  952. 

Didyraium,  remarks  on,  1165. 

Dielectrical  polarisation,  existence  of,  in 
electrolytes,  789. 

Diethoxynaphthalene,  1212. 

Diethyl  nitropyrogallate,  54. 

quiiionehydrodicarboxylate,  714. 

succinosuccinate,    preparation    of, 

712. 

Diethylacetic  acid,  a  iiido-,  56. 

Diethylamidosulphuryl  chloride,  1283. 

Diethyldimethylsulphamide,  1283. 

Diethyleuxanthone,  1301. 

Diethylguanidine  hydrochloride,  191. 

platinochloride,  191. 

Diethylketine,  166. 

Diethylinalonic  acid,  39. 

Diethylpropylalkine,  165. 

action  of  methyl  iodide  on,  1194. 

Diethylpropylglycoline,  1195. 
Diethylsulphone,  action  of  chlorine  on, 
939. 

Difficultly  combustible  substances,  analy- 
sis of,  998. 
Diffusion  of  solids,  357,  454. 

of    some    organic    and    inorganic 

compounds,  1159. 
Difurfurylideneacetone,  513. 
Digestion,  gastric,  753,  877. 
Digestive  diastase,  438. 

fluids,  1119. 

Digitaline,  absorption   spectra  of  solu- 
tions of,  349. 
Diglycollic     acids,    substituted    imido-, 
formation  of,  in   the   preparation  of 
paratolyl-  and  phenyl-glycine,  518. 


Dihydrantliranol,  857. 
Diliydroanthracenemonosulphonic   acid, 

salts  of,  858. 
Dihydrocorniculario    acid,    constitution 

of;  1077. 
Dihydroethylcarbostyril,  733. 
Dihydroxyanthraqiiinonesulphonic  acid, 

1106. 
a-Dihydroxybenzoic  acid,  derivatives  of, 

193. 

mono'   and   dibromo-,    and 

their  salts,  193,  194. 

Dihydroxybenzopheoone,  1291. 

Dihydroxynaplithalene,  205. 

Dihydroxypropylmalonic    acid,   barium 
salt  of,  947. 

Dihydroxysuberic  acid  ?  716. 

Dihydroxytoluene,  729. 

Dihydroxy valeric  acid,  barium    salt  of, 
35. 

Diisatogen,  620. 

Diisobutylketonediaulphonic     acid,     so- 
dium salt  of,  943. 

Diisobutyramide,  950. 

Dilactones,  946. 

Di-^-lutidine  platinochloride,  310 

Dimalonamide,  imido-,  947. 

Dimesitylcarbamide,  956. 

Dimesitylguanidine,  956. 

Dimesitylthiocarbamide,  956. 

Dimethoxynaphthalene,  205. 

Dimethyl  cyanurate,  822. 

Dimethyl  ethyl    carbinol,  specific   heat 
and  latent  heat  of  evaporation,  355. 

Dimethyl  isopropyl  carbinol,  37,  491. 

Dimethyl  pseudobutyl  carbinol,  37. 

Dimethylalloxan,    hydrated   and   anhy- 
drous, 630,  631. 

Dimethylalloxantin,  633,. 1055. 

Dimethylamine  bydrochloride,  action  of 
sulphuric  nionochloride  on,  164. 

sulphochloride,  164. 

Dimethylanhydrobenzodiamidobenzene 
tri-iodide,  505. 

Dimethylaniline, .   action     of    hydrogen 
dioxide  on,  502. 

amidophenol,  trichloro-,  401. 

dinitro-,  1057. 

from  quinohne,  739. 

paramido-,     action     of     carbonic 

chloride  on,  182. 

reactions  of,  175. 

and    chloranU,   colouring    matter 

from,  58. 

Dimethylanilinesulplionic    acid,    nitro-, 

and  amido-,  176. 
Dimethyl  anisidine,  302. 
Dimethylbenzophenone,  1293. 
Dimethylcatechol,  54. 
Dimethyldeoxybenzoin,  1292. 
Dimethyldialuric  acid,  632. 
Dimetliyldiethylsulphamide,  1282 
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Dimethyldihydroxybenzophenone,  1099. 
Diraethylethylalkiiie,  166. 
Dimethyleuxanthone,  1301. 
Diraethylf  iimaric  anliydride,  1114. 
Dimetliylgentisic  acid,  53. 

aldeliyde,  53. 

Dimetliylglyoxylcai'bamide,  a  reduction- 
product  of  cholestrophane,  1054. 
Diinethylguanicline  hydrochlorides,  191. 

platinochlorides,  191. 

Dimethyhiialonamic  acid,  potassium  salt 

of,  942. 
Diraethylnaphthalene,  733. 

and  bromo-derivatives  of,  854. 

Dimethylnaphthalenesulphonic         acid, 

855. 
Diinethylorcinol,  preparation  of,  51. 

dibromo-,  51. 

Dimothyloxalic   acid,   etherification    of, 

486. 
Dimethyloxamide,  628,  633. 
Dimethylparabanic  acid,  628,  629. 
Diiiicthylparatolylsidphamide,  1283. 
Uimethylphenylphosphine,  behaviour  of, 

with  ethylene  bromide,  958. 
Dimethylpiperideine,  a  new  hydrocarbon 

from,  983. 
Diniethylpiperidine  iodide,  535. 
methylene  iodide,  and  some  of  its 

salts,  535. 
Dimethylpropylalkine,  165. 
Dimethylpropylglycoliue,  1195. 
iJimethylquinol,  amido-,  302. 
]Jimethyl-a-resorcylic  acid  and  its  salts, 

52. 
Dimethylsuccinic  acid,  942, 
Dimethylsucciniraide,  942. 
Dimethylsulphamide,  1282. 
Dimethylsulphamic   acid   and  its   ethyl 

salt,  i282. 
Dimethyltoluidine,  orthobromo-,  177. 
Dimethyltoluidinesulphonio  acid,  and  its 

salts,  177. 
Dimethyltropine  hydroxide,  217. 
iodide        and        platinochloride, 

217. 
a-  and  j3-Dinaphthalene  oxide,  1211. 
Dinaplithol,  1068. 
Dinaphthylamine,  179,  972. 
/3-Dinaphthyl  ether,  736. 
/3-Dinaphthylmetadiamidobenzene,  391. 
DioncBa,  electromotive  properties  of  the 

loaf  of,  638. 
Dioxides,  solid  hydrated.  compounds  of, 

with  acids,  salts,  and  alkalis,  571. 
Dioxytriphenylmethanecarboxylic    acid, 

184. 
Diortholeucaniline  and  its  salts,  833. 
Diparatolyldiazobenzenecarbamide,  507. 
I)i))araxylyl,  188. 

l)i phenols,  conversion  of  phenols   into, 
by  oxidation,  623. 


Diphenyl,  benzoyl  and  benzyl  derivatives 
of,  62. 

j6-diamido^  521. 

diorthamido-,  521. 

imido-,  some  derivatives  of,  1103. 

bases,  isomeric,  transformation   of 

certain   aromatic  hvdrazo-conipounds 
into,  1062. 

Diphenyl     carbinol,     etherification    of, 
818. 

Diphenyl  ether,  1212. 

Diplienyl  ketone,  618. 

Diphenylacetamidc, action  of  phosphorus 
pentachloride  on,  394. 

Diphenylamine,  action  of  benzyl  chloride 
on,  502. 

action  of   hydrogen  dioxide   on, 

502. 

derivatives  of,  1059. 

paranitro-,  1059. 

Diphenylamine-acraldehyde,  1197. 

Diphenylbenzamide,    action     of     phos- 
phorus pentachloride  on,  394. 

Diphenylcarboxylic  acid,  nitro-,  and  its 
salts,  521. 

Diphenylchlorophosphine,  306. 

Diphenyldiacetylene,     preparation     of, 
and  its  nitro-compound,  622. 

orthodiamido-,  and  its  derivatives, 

623. 

orthodinitro-,  619. 

Diphenyldiazobenzenecarbamide   hydro- 
chloride, 507. 

Diphenyldietliylphosphonium  com- 
pounds, 306. 

Diphenyldimethylarsonium  iodide,  305. 

Diphenyldiinethyl-phosplionium    iodide, 
306. 

Diphenylene  oxide,  1211. 

Diphenvlethanetricarboxylic     acid    and 
its  salts,  1071. 

Diphenylethylmethyl-arsonium     iodide, 
305. 

Diphenylethylmethyl-phosphonium     io- 
dide and  its  derivatives,  306. 

Diphenylethylphosphine,  306. 

Diphenylfumaric  acid,  1298. 

Diphenyline   and   an   isomeride   of  tlie 
same,  new  method  of  preparing,  521. 

Diphenylmaleic  acid,  1298. 

Diphenylmethane,  621. 

Diphenylmethyl-arsine,  305. 

Diphenvlmethylethylarsoniuoi      iodide, 
305.  ' 

Diphenylmethylethyl  -  phosphonium  io- 
dide, 306. 

Diphenylmethylphosphine,  306. 

Diphenylphosphine,  1062. 

Diphenylphthahde,  18 1. 

Diphenylthiocarbamide,  395. 

metaraononitro-,  183. 

Diplieiiylthiocai'bazide,  1091. 
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Diphenylthiocarbazone,  oxidation  and 
reduction  of,  1091, 1092,  1093. 

Diphenylthiocarbodiazone,  1092. 

Dipheiiylthiodantoin,  296,  298. 

Diphenylvaleric  acid,  1077. 

Diphthalyl,  1298. 

Dipiperyltetrazone,  1115. 

Dippel's  oil,  a  third  homologue  of  pyr- 
roline  in,  529. 

Dipropargyl,  heat  of  combustion  of, 
721. 

Dipropylacetic  acid  and  its  salts,  600. 

Dipropylacetolactone,  bromo-,  and  tri- 
bromo-,  946. 

Dipropylacetone,  600,  601. 

Dipropylketine,  166. 

Dipyridyldicarboxylic  acid,  1112. 

Dipyridylmonocarboxylic  acid,  1112. 

Diquinoline  and  its  oxidation-product, 
215. 

a-Diquinoline  and  its  salts,  69. 

Discharge-spark  of  a  condenser,  thermic 
laws  of,  678. 

Diseases,  plant,  researches  on,  888. 

Disinfection  by  the  aid  of  hot  air, 
1143. 

Disodium  glyceride,  preparation  of,  377. 

Distillery  materials,  acorns  and  earth- 
puffs  as,  121. 

Distribution,  law  of,  456. 

Dithiocarbamic  and  thiocarbamide,  typi- 
cal connections  of,  1090. 

Dithiourethanes,  normal,  966. 

Dithymols,  isomeric,  624. 

Ditolyl,  diaraido-,  substituted  deriva- 
tives of,  199. 

ketone,  1071. 

Ditolylethane,  1071. 

Ditolylorthodiamidobenzene,  504. 

Ditolyloxamide,  181. 

Ditolylphthalide,  185. 

o-Ditolylpropionic  acid  and  its  deriva- 
tives, 1071. 

Ditolylsuccinamide  and  its  nitro- deriva- 
tives, 181. 

Ditolyltliioearbamides,  action  of  alcoho- 
lic iodides  on,  1090. 

Dixylene  and  its  products  of  oxidation, 
853. 

Dolomite,  action  of  acetic  acid  on,  659. 

Dowson's  apparatus  for  making  a  cheap 
gas  for  gas  motors,  430. 

Dragon's  blood,  decomposition  of,  by 
distillation  over  zinc-dust,  209. 

Drainage-water  collected  at  Rothamsted, 
889. 

Drying  apparatus,  improved  form  of, 
244. 

Duboisine,  new  colour  reactions  of, 
341. 

Duck-weed  (Lemna  triscula),  composi- 
tion of,  422. 


Dumortierite  from  Beaunan,  near 
Lyons,  and  its  analysis,  151. 

Du  Puy's  direct  process  for  making  iron 
from  ores,  tap-cinder,  mill-furna<!e 
slag,  and  hammer  scale,  344. 

Dyeing,  iise  of  electrolysis  in,  1338. 

with  methylene-blue,  127. 

Dye-stuff  from  coerulein,  126. 

Dye-stuffs,  503. 

from  azoanthrol,  976. 

from  resorcinol,  968. 

two  new  vegetable,  309. 

Dynamite,  analysis  of,  1327. 


K 


Earth-pwffs  as  distillery  material,  12 

Egg,  yolk  of,  1339. 

Eggs,  hen's,  amount  of  cholesterin  in, 
78. 

Electiric  arc,  appearance  of,  in  vapour  of 
carbon  bisulphide,  1157. 

studies  on,  259. 

Electric  current  produced  by  light,  352. 

Electric  currents,  effects  of,  on  the  sur- 
faces of  mutual  contact  of  aqueous 
solutions,  260. 

some  effects  of  transmitting, 

through  magnetised  electrolytes,  566. 

Electric  discharge,  retrogradation  pro- 
duced by,  during  the  couversion  of 
oxygen  into  ozone,  688. 

Electric  furnace,  1241. 

Electric  hght,  influence  of,  on  vegeta- 
tion, 326,  639. 

pure  carbons  for,  1142. 

Electrical  tension-differences  between  a 
metal  and  liquids  of  different  concen- 
tration, 687. 

polarisation,   variation  in  friction 

produced  by,  1257. 

researches    on  plant   and  animal 

forms,  638. 

storage  battery,  new,  258.  * 

Electricity,  refraction  of,  260. 
Electrodes,  disintegration  of,  by  positive 

electricity,  448. 

polarisation  of,   and  conductivity 

of  liquids,  912. 

radiant  matter  from,  3. 

Electrolysis,  789. 

limits  of,  260. 

of  phosphoric  acid  solutions  with 

electrodes  of  gas-coke   and  graphite, 

852. 

of  various    liquids   by   means  of 

carbon  electrodes,  406,  850. 

researches  on,  353. 

use  of,  in  dyeing    and  printing, 

1338. 
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Electrolytes,  existence  of  dielectrical 
polarisation  in,  789. 

magnetised,  some  effects  of  trans- 
mitting electric  currents  through, 
566. 

Electrolytic  estimations  and  separations, 
425,  896. 

Electromagnet,  action  of,  on  various 
minerals,  and  its  use  for  their  mecha- 
nical separation,  656,  810. 

Electro-optic  experiments  on  yarious 
hquids,  678. 

Elements,  connection  between  the 
atomic  weight  and  the  chemical  and 
physical  properties  of,  359. 

different,  identity  of  spectral  lines 

of,  253. 

influence  of  the  compressibility  of, 

on  the  compressibility  of  their  com- 
pounds, 1160. 

Ellagic  acid,  action  of  nascent  hydrogen 
on,  405. 

occurrence  of,  in  pine-bark, 

82. 

Emerald,  cause  of  the  green  colour  of, 
1269. 

from  Santa  Fe  di  Bogota,  575. 

Emodine,  amount  of,  in  rhubarb,  1126. 

Encephalin,  235. 

EndotheiTuic  compoundB  in  general,  ex- 
plosion of,  453. 

Enstatite,  artificial,  286. 

Epichlorhydrin,  action  of,  on  aniline 
and  its  homologues,  1067. 

Epidote,  existence  of,  in  the  syenite  of 
the  Ravin  d'Enval,  near  Biom  (Puy- 
de-D6me),292. 

from  near  G-reenwood,  Albemarle 

Co.,  Virginia,  24. 

Equipotential  figures  obtained  by  the 
electrochemical  method,  theory  of, 
1156. 

systems,  reversibility  of  the  electro- 
chemical method  for  the  determina- 
tion of,  352. 

Ericin,  309. 

Erigeron  canadense,  oil  of,  64. 

Eruptive  rocks,  spherulites  in,  705. 

Erythrochromium  salts,  1168. 

Erythrohydroxyanthraquinone,  856. 

Erythrol,  819. 

action  of  nitroalizarin  on,  785. 

Erythrozincite  and  its  optical  properties, 
281. 

Essential  oil  of  angelica,  410,  1300. 

of  cinnamon  leaves,  1300. 

of  the  fruit  of  the  Angelica 

archangelica,  methylethylacetic  and 
hydroxymyristic  acids  in,  496. 

of  the  fruit  of  Coriandrum 

sativum,  525. 

of   garden    sage    {Satureia 


hortensis),  occurrence  of  carvacrol  in 

1065. 
Essential  oil  of  linaloes,  737. 

of  Pitius  Pumilio,.  410. 

of  Pistacia  Lentiscus,  208. 

• of  savory,  737. 

Essential  oils,  120. 

spectroscopic   examination 

of,  130. 

Esthesine,  538. 

Ethalium  septicum,    phytosterin    from, 

729. 
Ethane,  hexchlor-,  conversion  of,    into 

bromide,  375. 

nitro-,  constitution  of,  375. 

preparation  of,  935. 

Ethenyldiphenyldiamme,  958. 

Etheuylphenylenediamine,  180. 

Ether,  &c.,  filtering  syphon  for  the  sepa- 

tion  of,  771. 

of  the  glycol,  CjoHhO^,  1299. 

Ethereal  nitrates  from  milk-sugar,  1042. 

salts,  action  ef   haloid    acids  on, 

493. 

— of  phenols,  simple  method  for 

the  preparation  of,  1288. 

Etherification,  additions  to  the  re- 
searches on,  817. 

of  alcohols  and  acids  of   double 

function,  485. 

Ethers,  aromatic,  1211. 

of  pulvic  acid,  1079. 

Ethoxycarbimidamidodinitrophenol, 

969. 
Ethoxyethenyltricarboxylic  acid,  1191. 
Etliyl  acetate,  preparation  of,  296. 

trichlor-,  295. 

acetoacetate,  action  of  alkalis  and 

nitrous  acid  on,  lu52. 
action  of  fuming  nitric  aciil 

on,  1193. 
action  of,  on  the  phenols  in 

presence     of      dehydrating      agents, 

1289. 
action  of  phosphorus  penta- 

chloride  on  711. 
and  derivatives  of,  1192. 

propyl- derivatives  and  de- 
composition-products of,  599. 

and      orthouitrophenyl- 

acetylene,  action  of  potassium  ferri- 
cvanide  on  the  copper  compounds  of, 
972. 

acetocyanacetate  and  its  deriva- 
tives, 1280. 

alcohol,  action  of  chloride  of  lime 

on,  28. 

trichlor-,  295. 

a.nthradihydride,  862. 

benzyl  chloromalonate,  58, 1208. 

bromanisate,    action    of    sodium 

ethylate  on,  168. 


1402 


INDEX  OF   SUBJECTS. 


Ethyl  bromopropionate,  action  of  metals 

on,  38. 

caproate  and  its  salts,  711. 

■ chloracetoacetate,  action  of  fuming 

nitric  acid  on,  1 1 93. 
chlorocarbonate,  action  of,  on  po- 

tassium-pyrroline,  606. 
citraconate,  action  of  ammonia  on, 

829. 

molecular  refraction  «f,  829. 

— —  comenaniat«,  197. 

comenate,  197. 

cyanate,  937. 

cj'anomalonate  and  its  salts,  1189. 

cyanurate,  937. 

diacetoxycomenate,  197. 

dibromosuccinate,   action    of   am- 
monia on,  163. 
diethylacetoacetate,  action  of  phos- 
phorus pentachloride  on,  712. 
dimethyl  carbinol,  etherification  of, 

818. 
dipropylacetoacetate,      action      of 

sodium -amalgam,  600. 

disulphoxide,  synthesis  of,  831. 

a-hydroxyphthalate,  405. 

hydroxytetrolate,  1192. 

imidosuccinamate,  163. 

imidosuccinate,  163. 

indoxantliidate,  11'  0. 

indoxanthinate,    and   nitroso-com- 

pound  and  reduction  of,  1100,  1101. 
indoxyiate    and     its    nitroso-com- 

pound,  198. 
oxidation   of,   and   action   of 

nitrous  acid  on,  1100,  1102. 

isatogenat*,  198. 

action  of  some  reagents  on, 

620. 

constitution  of,  1101. 

isethionate,  487. 

isobutyl  chloromalonate,  40. 

isobutyl  carbinol,  etherification  of, 

817. 

isobutyl  malonate,  39. 

itsconate,  829. 

mesaconate,   molecular    refraction 

of,  829. 

metaphenylenediglycoUate,  957. 

metaxylyl  ether,  1283. 

monochloromalonate,  39. 

neurostearate,  537. 

nitrosoacetoacetate,  949. 

products  of  the  decomposition 

of,  1280. 
nitrocinnamates,  action  of  bromine 

on,  841. 

nitrocomenate,  197,  691. 

nitropyrogallate,  53. 

. nitrosomaloiiate  and  its  derivatives, 

39. 
• orthamido  jinnamate,  1209. 


Ethyl  oxide,  dichlor-,  symmetrical,  59^^. 

paranitrobromocinnamates,      t\.o 

isomeric,  842. 

paranitrocinnamate,  dibromide  of, 

846. 
paranitrophenyldibromopropionate, 

846. 

para-     and    ortho-nitrophenykli- 

bromopropionate,  action  of  water  at 
high  temperatures  on,  845. 

and   tlie   action  of  alcoholic 

potash  on,  841,  843. 

paraxylyl  ether,  1283. 

phenyl  carbinol,    etherification  of, 

817. 

phenylborate,  732. 

phenyldithiocarbamate,  299. 

propargylpentacarboxylate,  1191. 

pyrogallates,  action  of  nitrous  acid 

on,  53. 

salts  of  ethyl-  and  isobutyl-chloro- 

malonic  acid,  ethyl-  and  isobutyl- 
tartronic  acid,  ethyl-  and  isobutyl- 
hydroxyacetic  acid,  39. 

succinate,  action  of  the  alkali- 
metals  on,  712. 

suecinopropionate,  713. 

succiiiosuccinate,  712. 

sulphate,  normal,  487. 

sulphoxide,  action  of  chlorine  on, 

939. 

teracrylate,  46. 

tetrene-carbonate,  606. 

thiobenzenesulphonate,      synthesis 

of,  832. 

-^—  thioethylsulphonate,  synthesis  of, 
831. 

thioparatoluenesulphonate,  syn- 
thesis of,  8;i2. 

Ethylacetyl  comenate,  197. 

Ethylanthracene,  863. 

Ethylanthrol  and  its  nitro-derivative, 
859. 

Ethylbenzene,  paramido-,  1284. 

paranitro-dichlor-,  847. 

synthesis  of,  952. 

Ethylbenzophenone,  1293. 

Ethylbetaine-compounds,  action  of 
potassium  hydroxide  on,  720. 

Ethylbromotarconic  acid  and  its  salts, 
871. 

Ethylbromotarconium  iodide,  870. 

Ethyl-carbostyril,  201,  732,  1209. 

action  of  reducing  agents  on, 

1209. 

preparation   and    deriTatives 

of,  1209. 
Ethyl-cedriret,  Hofmann's,  54. 
Ethylchloromalonic  acid,  ethyl  salt  of,  39. 
Ethylcinchonidine,  brom-,  oxidation  of, 

228. 
Ethyldeoxybenzoin,  1292. 
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Etljyldimethylphenylphosphonium- 

bromide,  bromo-,  958. 
Ethyldinitrohydroxyaiithraquinone,  863. 
Ethylene  bromide,  action  of  nitric  acid 

on,  815. 

some  reactions  of,  1179. 

tetranitro-,  815. 

Ethylene,  liquid,  use  of,  for  producing 

low  temperatures,  914. 
tetrachlor-,     conversion     of,     into 

bromide,  375. 
phenylimidophenylthiocarbamate, 

723. 
Etliylenediamine,  preparation  and  pro- 
perties of,  939. 

hydroxide,  940. 

Ethylenediparntolyldiamine,    action     of 

carbonic  cldoride  on,  183. 
Ethylcnediphenyldiamine,      action      of 

carbonic  chloride  on,  182. 
Ethylene-hexphenylphosphonium 

bromide,  1063. 
Ethylenehydromethylpyridine       (tropi- 

dine),  1206. 
Ethylenetetrethyldiamine,  1194. 
Ethylflavaniline  and  its  salts,  1067. 
Ethylglycollic    acid,    trichlor-,  and   its 

salts,  295. 
Ethylguaiacol,  54. 
Ethylideneamidobenzoic  acid,  303. 
Ethylindoxyl,  199. 

nitrosamine  of,  1102. 

Ethylindoxylic  acid,  198. 
Ethylmethylcatechol,  54. 
Ethylnaphthalene  and  some  of  its  deri- 
vatives, 410. 
Ethyl^-naphthol,  736. 
Ethylnaplithol,  410. 
Ethylnitrous  acid,  711. 
Ethylorthamidotoluene,  and  its  deriva- 
tives, 1284. 
Ethyloxalylanthranilic  acid,  1101. 
Ethyloxaiitliranol,  861. 
Ethyloxanthranyl  chloride,  862. 
Ethyloxycarbostyril,  202. 
Ethylphenyldithiurethane,  966. 
Ethylphosphobetaine  compounds,  action 

of  heat  on,  720. 

etho-bromide,  and  iodide,  720. 

ethochloride,    and    the    action  of 

silver  oxide  on,  719. 
hydrochloride,  hydrobromide,  and 

hydriodide,  719. 
Ethylpiperidinemethylene    iodide     and 

its  derivatives,  534. 
Ethyl-propionyl  carbamide,  1052. 
Ethylquinoline  bromide,  brom-,  and  its 

derivatives,  530. 
Ethylsalicyl  alcohol,  174. 
Ethylstilbene,  1292. 
Kthylsidphonic  acid,  action  of  chlorine 

on,  939. 


Ethyls ulphuric  acid,  brom-,  1 1 79. 
Ethyltartronic  acid,  39. 
Ethylthiocarbanilide  and  its  salts,  166. 
Eudiometer,  a  new,  551. 
Eugenol,    nitro-,    and    its    derivatives, 

1200. 
Eurotium   oryza    ferment,    use    of,  in 

Japan,  247. 
Euxanthone,  and  derivatives  of,  1301. 
Evergreens,  action  of  frost  on,  549. 
Ewes'   milk   as   influenced  by    fodder, 

1309. 

composition  of,  541. 

Explosions    in    gases,   propagation    of, 

1260. 
Explosive  wave,  production  of  the,  685, 

1261. 
Extractive    matter,     estimation    of,    in 

vrine,  999. 
Eye,     physiological     and     pathological 

chemistry  of,  759. 


F. 


Factory  waste-water  and  gases,  influence 

of,  on  vegetation  and  soil,  331. 
Fat,  estimation  of,  in  milk  by  the  lacto- 

butyrometer  and  Soxhlet's  arieometer, 

109. 
extraction  of,,  from  bones  by  light 

petroleum,  123. 

formation    of,    in    animals,    238, 

878. 

human,    chemical   composition  of, 

at  ditierent  ages,  240. 

in  milk,  comparative  estimation  c^, 

by  weight ;  the- lactobuyiometer,  and 
a  new  arffiometric  method  by  Soxhlet, 
778. 

in  skira-milk,  arseometric  estima- 
tion of,  1138. 

part  played  by,  during  the  germi- 
nation of  seeds,  883. 

vegetable,  analysis  of,  886. 

Fat  acid,  new,  occurrence  of,  in  the  nut 
of  the  Cahfornia  bay  tree,  1186. 

Fat  oils,  separation  of  hydrocarbon  oils 
frcm,  108. 

Fats,  animal  and  vegetable,  estimation 
of  free  acids  in,  429. 

foreign,    detection    of,  in   butter, 

1003. 

quantitative    separation   of    rosin 

from,  663. 

vegetable,  presence   of  free  fatty 

acids  in,  421. 

vegetable  and  animal,  proportion 

of  free  fatty  acids  in,  239. 

Fatty  acids,  bibasic,  condensation-pro- 
ducts of,  1074. 
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Fatty  acids  containing  the  isopropyl- 
group,  action  of  nitric  acid  on,  162. 

crude,   formatian  of  sebacic 

and  suberic  acids  by  the  distillation 
of,  in  superheated  steam,  715. 

estimation   of  neutral  fat  in 

mixtures  of,  1236. 

: free,  in  cows'  milk,  987. 

presence  of,  in  vegetable 

fats,  421. 

solid,  preparation  of,  1147. 

Fatty  matters,  brominated,  action  of 
nitric  acid  on,  36. 

digestion  of,  1119. 

Fatty  series,  constitution  of  the  nitro- 
products  of,  935. 

Faure  secondary  battery,  experiments 
with,  680. 

Fayalite  slags  from  the  Freiberg  fur- 
naces, containmg  zinc-epineU,  476. 

Feeding,  effect  of,  on  the  weight  of 
animals,  77. 

• experiments    at    Wobum,    1880, 

649. 

Fehling's  solution,  action  of  gluconic, 
saccharic,  lactouic,  and  mucic  acids 
on,  429. 

. reducing  power  of  grape- 
sugar  for,  104. 

Felspar  accompanying  microlite  in 
Amelia  Co.,  Virginia,  23. 

■ from  rhombic  porphyry  of  Chris- 

tiania,  22. 

Felspar-basalts,  1037. 

Fen  lands,  manuring,  with  kainite,  771. 

Fergusonite  from  Burke  Co.,  North 
Carolina,  151. 

Ferment,  alcoholic,  researches  on  the 
physiology  and  morphology  of,  80. 

Eurotium  OryzcB,  use  of,  in  Japan, 

247. 

gastric,  soluble  and  insoluble  modi- 
fications of,  752. 

nitric,  alterations  in  the  properties 

of,  by  cultivation,  79. 

• peptone-forming,  in  plants,  880. 

Fermentation,  putrid,  of  proteld  sub- 
stances, mechanism  of,  1115. 

• retardation  of,  by  certain'  sub- 
stances, 80. 

schizomycetic,  1121. 

Fermented  liquids,  presence  of  furfural 
in,  941. 

Ferments,  &c.,  action  of  hydrogen  dioxide 
on,  1122. 

diastatic,  action  of,  on  starch,  dex- 
trin, and  maltose,  749. 

influence  of  certain  substances  on, 

881. 

■ soluble,  action  of,  536. 

• some,  behaviour  of,  in  the  animal 

system,  637. 


Ferments,  unoi^anised,  behaviour  of,  at 

high  temperatures,  317. 
Ferric  chloride,  behaviourof,  to  albumin, 

1141. 
■ oxalate,  photochemical  reaction  of, 

911. 

salts,  tests  for,  556. 

Ferrocyanides,  some,  heat  O'f  formation 

of,  791. 
Ferromanganese,  preparatory  treament 

of  manganese  ores  for  the  production 

of,  in  the  blast-fui-nace,  1144. 
used  in  puddling  fine-grained  iron, 

344. 
Ferro-oxalate-citrate  developer,  1009. 
Ferro- silicon,  use  of,  in  castings,  118. 
Ferrous    oxide,    estimation   of,   in    the 

presence  of  ferric  oxide,  organic  acids, 

and  sugar,  98. 
titration  of,  with   permanga- 
nate, in  presence  of  liydrochloric  acid, 

1323. 

salts,  oxidation  of,  572. 

Ficus  elastica,  examination  of,  989. 
Field    experiments   at    Wobum,   1880, 

649. 
Figures,  equipotential,  obtained  by  the 

electrochemical    method,   theory    of, 

1156. 

Liohtenberg's,  explanation  of,  448. 

Filtering  syphon  for  the  separation  of 

ether,  &c.,  771. 
Fiscic  acid,  1083. 
Flame  of  a  Bunsen  burner,  luminosity 

of,  induced  by  heating  the  tube,  256. 
the  Bunsen  lamp,  action  of 

air  in  rendering  the,  more  luminous, 

129. 

properties  of,  568. 

Flames,  retrograde  and  sensitive,   568, 

569. 
Flavaniline  and  its  derivatives,  1066. 
Flavoline,  1067. 
Flour,    microscopical    examination    of, 

559. 
rendered  uneatable  by  free   fatty 

acid,  123. 

paste,  colouring  matter  in,  739. 

Fluavil,  308. 

FlueUite,  composition  of,  1176. 
Fluids,  digestive,  1119. 
state  of,  at  their  critical  tempera- 
ture, 268. 
Fluoanisic  acid,  615. 
Fluobenzoic  acids,  three  isomeric,  and 

their  salts,  613. 
Fluorescein,  constitution  of,  1096. 

reactions,  968. 

chloride,  phthahn  of,  1097. 

Fluorine,  affinity  values  of,  137. 

free,  occurrence  and  formation  of, 

8,  459. 


INDEX  OF  SUBJECTS. 


1405 


riuotoluic  acid,  614. 

"  Flux  "  of  soap,  so-called,  784. 

Fodder,  contributions  from  the  experi- 
mental station  at  Halle  on,  422. 

examination  of  a  mixture  of  weed- 
seeds  used  as,  1226. 

experiments   on  milch  cows  with 

cotton-seed  meal  and  peanut  meal, 
321. 

green,  modifications  of  composition 

which  it  undergoes  when  preserved  in 
pits,  329. 

Fodder-cabbages,  423. 

Fodder-plants,  leguminous,  proportions 
of  nitrogen,  ash,  and  phosphoric  acid 
in  successive  cuttings  of,  649. 

Fodders,  diastatic  action  of  some,  1128. 

Italian,  composition  of,  1127. 

valuation  of,  549. 

various,  preparation  and  preserva- 
tion of,  1128. 

Food,  "  canna  edulis  sterilis  "  as,  990. 

influence  of  irregular  work  on  the 

digestion  of,  by  horses,  319. 

Forest  lands,  changes  effected  by  culti- 
vation of,  1129. 

seeds,  some,  composition  of,  643. 

Formaldehyde,  1277. 

Formamide,  monobromo-,  1052. 

Formates,  action  of  heat  on,  1050. 

metallic,  decomposition  of,  in  pre- 
sence of  water,  494,  496. 

theory  of,  496. 

Formic  acid,  thermal  and  volumetric 
researches  on,  3. 

Formorthonitranilide,  181. 

Fossil  eggs  in  guano,  composition  of, 
1310. 

resin  from  the  coal  beds  of  Upper 

SUesia,  285. 

Four-course  rotation,  1225. 

Fourth  state  of  matter,  266. 

Fractional  distillation,  apparatus  for, 
551. 

Fraxinus  amerieana,  bark  of,  1150. 

Free  acids,  estimation  of,  in  animal  and 
vegetable  fats,  429. 

Fresenius-Babo's  test  for  arsenic,  555. 

Friction  produced  by  electrical  polarisa- 
tion, variation  in,  1257. 

Frieseite  from  Joachimsthal,  574. 

Frost,  action  of,  on  evergreens,  549. 

Fruit  of  Omphalocarpum  Procera,  307. 

trees,  effect  of    pruning  the   tops 

and  roots  of,  on  their  development, 
1224. 

manuring  of,  93. 

Fiicus  amylaceus,  carbohydrate  from, 
939,  1044. 

complete  analysis  of,  1044. 

Fuel,  consumption  of,  in  house  stoves, 
1331. 

YOL.   XLII. 


Fuel,  examination  of,  773. 

of  the  future,  water-gas  as,  114. 

Fumaric  acid,  action  of  acetic  chloride 

and  acetic  acid  on,  828. 
conversion    of,     into    maleio 

acid,  389. 

etherification  of,  383. 

Furfuraldehyde,  action  of   acetone   on, 

in  presence  of  alkaline  solutions,  513. 

and  its  derivatives,  499. 

presence   of,  in  fermented  liquids, 

710,  941. 
production  of,  by  the  dry  distilla- 
tion of  wood,  296. 
Furil,  and  its  bromo-compounds,  499. 
Furilic  acid,  500. 
Furnace  gases,  hurtfid  constituents  of, 

aud  their  removal,  1333. 
Furnace-linings,    basic,   preparation  of, 

for   dephosphorising  pig  iron,  1012, 

1334. 
Furoin,  499. 
Fu8el-oil>  cause  of   Jorissen's   reaction 

for,  1002. 

detection  of,  in  spirit,  429. 

qualitative   and    quantitative 

estimation  of,  in  alcohol  and  brandy, 

339,  1235,  1327. 


G. 


Gabbros  aear  Prato,  586. 

Galactin,  707. 

Galanga  root,  substances  obtained  from, 

208. 
Galangin,  209. 

aud  its  derivatives,  866. 

Gallacetonin  and  its  monacetat«,  1290. 
Gallacetophenone,      colouring      matter 

from,  1288. 
Gallein,   and   its   derivatives   based   on 

triphenylmethane  and  phenylanthra- 

cene,  58,  60,  61. 

manufacture  of,  126. 

dibromo-,  61. 

tetracetyldibromo-,  61. 

Gallic  acid,  modification  of  Pettenkofer's 

test  for,  108. 
Galhn,  59,  61. 
Gallium,  separation  of,  897,  1323. 

oxychloride,  698. 

protochloride,     decomposition    of, 

by  water,  1167. 

salts,  reactions  of,  364. 

GaUol,  59,  61. 

Galvanic  ceU,  chemical  work  done  by, 

1257. 
circuits  and  batteries,  application 

of  the  telephone  to  the  estimation  of 

resistance  in,  789 

5  h 
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Galvanic  elements  which  consist  only  of 
elementary  substances,  679. 

polarisation   and  Smee's   element, 

1155. 
Gas,  boiling  and  heating  with,  115. 

analysis,    a    new    apparatus     for, 

1229. 

densities,  estimation  of,  771. 

dissolved  in  a  liquid,  influence  of 

the  quantity  of,  on  the  surface  tension 
•of  the  latter,  1259. 

explosions,  danger  of,  920. 

extinguisher,  automatic,  1243. 

manufacture,  utilisation  of  residues 

from,  1181. 

motors,    Dowson's    apparatus    for 

making  a  cheap  gas  for,  430. 

relalion     between     the     pressure, 

-volume,  and  absolute  temperature  of 
a,  686. 

separation  of  ammonia  from,  1331. 

Gaseous  and  liquid  states,  688. 

Gases,  absorption  of,  by  platinum,  1022. 

absorption  of,  by  solids,  272. 

compressibility  of,  686. 

. critical  state  of,  267. 

electrical  resistance  of,  681. 

flow  of,  568. 

incomplete  combustion  of,  455. 

influence  of  pressure  and  tempera- 
ture on  the  surface  condensation  of, 
270. 
noxious,  evolved  in  the  manufac- 
ture of  ammonia  from  Uquid  sewage, 
destruction  of,  115. 

permanent,    -estimation      of      the 

specific  gravity  of,  at  high  tempera- 
tures, 1159. 

propagation     of      explosions    in, 

1260. 

rarefied,  elasticity  of,  1259. 

solubility  of,  in  absorption  liquids, 

1132. 

in     vulcanised     caoutchouc, 

1132. 

sohds  in,  271. 

some  points  in  the  construction  of 

an  apparatus  for  the  accurate  analysis 
of,  1131. 
specific  heats  of,  at  high  tempera- 
tures, 449. 
velocity  of  the  propagation  of  ex- 
plosion in,  685. 
Gastric  digestion,  753. 

ferment,     soluble     and     insoluble 

modifications  of,  752. 

. glands,   microzymas  of,  and  their 

digestive  power,  1118. 

juice,  1220. 

microzymas  of,  752. 

Gelatin,  photographic,  analysis  of,  111. 
- —  jelly  as  a  dialyser,  663. 


Gelatin,  plates  for  diapositives,  1142. 

Gelatino-bromide  emulsion,  902. 

Gelose,  Payen's,  1044, 

Gelsemic  Bcid,  is  it  identical  with  aescu- 

lin?  1109. 
Gelsemine,  forensic  chemical  estimation 
of,    in    animal    liquids    and  tissues, 
1141. 
Gelsemium  poisoning,  1109. 

Oelsemium  semper oir ens,  observations 
on  the  preparation,  properties,  and 
recovery  when  absorbed,  of  the  im- 
portant constituents  of,  1109. 

Gentisic  acid,  52. 

Gentisic  aldehyde,  52. 

Germination,  development  of  heat  du- 
ring, 242. 

Gilbertite,  473. 

Ginger,  ethereal  extract  of,  626. 

Gingerol,  627. 

Glass,  action  of  sulphur  on,  696. 

sunlight  on,  352. 

oxides   of  nitrogen  on,   at  a 

high  temperature,  361. 

appUcation  of  natural  silicates  in 

the  manufacture  of,  1245. 

method  of   printing  and  burning 

in    of    names,    monograms,   &c.,    on, 
785. 

mixtures,  1245. 

nature  of,  563. 

new  method  of  painting  on,  127. 

rule  for  calculating  the  composition 

of,  563. 

silvering,    application   of  glycerol 

to,  1256. 

silvering  of,  127. 

variation  of  the  electric  conduc- 
tivity of,  with  tempera;ture,  density, 
and  chemical  composition,  680. 

Glauberite,  &c.,  577. 

Glaze  for  paper  and  pasteboard,  444. 

Globularetin,  1225. 

Globularia,  composition  of,  1224. 

Glucinum,  atomic  weight  of,  as  deter- 
mined by  its  physiological  action, 
701. 

Glucosides,  spectra  of,  349. 

Glue,  a  substitute  for,  444. 

Glutaric  acid  (normal  pyro tartaric  acid), 
transformation  products  of,  1189. 

Glutarimide  and  derivatives  of,  1190. 

Gluten,  537. 

Glyceraldehyde,  1308. 

hydrate,  1308. 

Glyceroboric  acid,  calcium  and  sodium 
salts  of,  1244. 

Glycerol,  detection  of,  104,  557. 

electrolysis  of,  407. 

estimation  of,  898. 

detection  of,  in  beer,  557. 

in  sweet  wines,  1235. 
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Glycerol  diformin,  378,  389. 

oxidation   of,    by   potassium   per- 
manganate, 818. 

recovering,    from  spent  soap  leys, 

782. 

reducing  action  of,  on  silver  salts, 

and  its  application  to  silvering  glass, 
1256. 

Olycervl    dibromhydrin,     etheriiication 
of,  8'l7. 

ether,  31. 

xanthates,  164. 

Glycocholic   acid,   some  properties   of, 
1218. 

Glycogen,  322. 

elementary  composition  of,  491. 

nitro-,  159. 

precipitation  of,  1043. 

quantitative  estimation  of,  558. 

Glycol,  a,Hi402,  ether  of,  12U9. 

a,  of  the  aromatic  series,  730. 

Glycole'i'nes,  1194. 

Glycolines,  1194. 

Glycollic  acid,  etherification  of,  486. 

Glycol   monochlorhydrin,   etherification 
of,  817. 

Glycosalicylaniidoacetic  sulphite,  305. 

Glycosalicylaniidocaproic  sulphite,  305. 

Glycosalicyl  sodium  sulphite,  305. 

Giycuronic  acid,  952. 

Glyoxaline,  166,  821. 

constitution  of,  1064. 

Gneiss,  analysis  of,  1177. 

existence  of  a  new  mineral  species 

in,  from  Beaunan,  near  Lyons,  151. 

Goats'  milk,  composition  of,  541. 

"  Goldbleiben,"     a    disease    of    hops, 
990. 

Gothite,     artificial     pseudomorph     of, 
576. 

Gold  dispersed  in  sulphides,  amalgama- 
tion of,  120. 

dull,  cleaning  of,  1145. 

native,  from  Virginia,  20. 

chloride,   action   of  charcoal  on  a 

solution  of,  809. 

and    silver    telluride    (krennerite) 

from  Nagjag,  581. 

Crrain,  gelatinised,  for  brewing,  1337. 

sprouted,    to    what    extent    is    it 

capable     of     further     germination  ? 
9S7. 

Graminivora,   loss   of    substance    expe- 
rienced by  starving,  416. 

Gramme  machine,  eHects  produced  in  a 
vacuum  by  the  current  from,  913. 

Granite,  analysis  of,  1177. 

(Jrauulites,  Saxon,   occurrence   of  tita- 
nium minerals  in,  580. 

Grape-juice,  analysis  of,  81. 

Grass-seeds,   influence  of  light  on  the 
germination  of,  882. 


Grape-sugar,  crystallised  anhydrous, 
706. 

decomposition  of,  by  alkalis, 

378. 

preparation  of,  and  its  titra- 
tion with  Knapp's  solution,  1275, 
1276. 

preparation  of,  by  Neubauer's 

modification  of  Schwarz's  method, 
1275. 

reducing  power  of,  for  Feh- 

ling's  solution,  104. 

reducing    substance     formed 

by  the  action  of  potassium  hydroxide 
on,  490. 

reduction    of    cupric     oxide 

by,  in  neutral  solutions,  558. 

Grapes,  influence  of  light  on  the  ripen- 
ing of,  419. 

Graphitic  acid,  850. 

Grasses,  American,  composition  of, 
762. 

Green  fodder,  modifications  of  compo- 
sition which  it  undergoes  when  pre- 
served in  pits,  329. 

Greenstones,  investigations  of,  588. 

Grignon,  experiments  at,  in  1881, 
1314. 

Group  containing  two  carbon-atoms, 
protection  of,  1196. 

Guaiacol,  derivatives  of,  54. 

potassium  sulphate,  54. 

Guaiacolsulphouic  acid,  potassium  salt 
of,  54. 

Guaiacum,  decomposition  of,  by  distilla- 
tion over  zinc-dust,  210 

Guaial,  constitution  of,  593. 

Guaiene,  211. 

Guunidine  carbonate,  action  of,  on 
phenylthiocarbimide  in  presence  of 
water,  395. 

Guanidines,  substituted,  191. 

Guanine,  crystalline,  27. 

Guano,  Peruvian,  phosphoric  acid  in, 
1316. 

Guanylphenylthiocarbamide,  395. 

Guinea-pigs,  albuminoids  of  the  vesicula 
seminalis  in,  543. 

Qiun  arable,  591. 

estimation  of,  1323. 

influence  of,  in  certain  che- 
mical reactions,  1322. 

Gunnisonite,  a  new  mineral  from  Colo- 
rado, 1176. 

Gypsum,  effect  of,  on  the  constitution 
of  wine,  434. 

estimation  of,  in  wine,  96. 

manures,  1316. 
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H. 

Heematite,  artificial  pseudomorph  of, 
576. 

Haemoglobin,  importance  of  light  for 
the  formation  of,  751. 

Halogenated  compounds,  action  of 
caustic  alkalis  on  acetone  solutions 
of,  491. 

Halogens,  7. 

comparison  of  the  combining  ener- 
gies of,  and  of  sodium  with  different 
organic  residues,  934. 

— —  influence  of  mass  on  the  mutual 
substitution  of,  457. 

Haloid  salts,  isomeric  state  of,  355. 

of  silver  and  potassium,  ther- 
mic phenomena  attending  the  forma- 
tion of,  1019. 

of  the  metals,  action  of  lead 

and  manganese  dioxides  on,  in  pre- 
sence of  acetic  acid,  1132. 

Hay  grown  on  hills  and  meadows,  com- 
position of,  766. 

■ grown    under    the    influence    of 

difierent    manures,     composition    of, 
1127. 

Heat  developed  by  magnetisation,  1019. 

development  of,  during  germina- 
tion, 242. 

Heat  of  combustion  of  pinacone,  356. 

solid  trimethyl  carbinol,  356. 

some  members  of  tlie  fatty 

series,  567. 

relation    between    refractive 

power  and,  567. 

Heat  of  formation  of  calcium  oxychlo- 
ride,  452,  682. 

of  nitrogen  sulphide,  460. 

of  water,  135,  682. 

Heat  of  solution  of  some  mixtures  of 
salts,  1257. 

Heat  and  rain,  distribution  of,  during 
the  growth  of  beet,  990. 

Heats  of  combustion  of  hydrocarbons, 
916. 

Helicin,  303,  412. 

action  of  urea  on,  412. 

Heliographic  engravings  in  lines  and 
half-tones,  1008. 

printing,  1009. 

Hellebore  root,  black,  rhizomes  of, 
1125. 

Hemipinic  acid,  amido-,  barium  salt  of, 
403. 

' derivatives   and  constitution 

of,  1206. 

nitro-,  and  its  salts,  402. 

anhydride,  403,  1207. 

Hemp  cake  and  its  adulteration,  84. 

Hemp  seed,  composition  of  crystallised 
albumin  from,  876. 


Hens,  phosphorus  poisoning  in,  544. 
Heptadecylamine,  1054. 
Heptadecylstearyl  carbamide,  1053. 
Heptalactone,  42,  45. 
Heptylamine,  1054. 
Heptyloctoxylcarbamide,  1053. 
Herapathite,  influence  of  morphine  on 

the  formation  of,  1(X)5. 
Herbivora,  formation  of  phenol,  indole, 

and  skatole  in,  240. 

intestinal  gases  of,  240. 

starving,  consumption  of  tissue  in, 

749. 
Herschelite  from  Etna,  284. 
Heulaudite,  582. 
Hexane,  dinitro-,  825. 
y-Hexhydroxyldiphenyl,  405.  "511 

Hexmethyltrimethylenediamine     brom  - 

ide,  500. 
Hexylamine,  normal,  1054. 
Hexylene,  action  of  chlorine  dioxide  on, 

1039. 
Hexylnitrous  acid,  710. 
Hexyloenanthylcarbamide,  1053. 
Hieralite,  a  new  mineral,  704. 
Holland's  process  for  melting  iridium, 

703. 
Homocerebrin,  235. 
Homocinchonidine,  228. 
Homohydrapoatropine     and    its     salts, 

1218. 
Homologous   bodies,    influence    of    the 

molecular  weight  of,  on  the  course  of 

incomplete  reactions,  384. 
Homopyrroline-carboxylic  acid,  213. 
Honey,    detection     of    adulterated    or 

artificial,  1327. 
Hops,  estimation  of  pollen  in,  1331. 

"  Goldbleiben  "  a  disease  of,  990. 

Horses,  digestion  in,  1119. 

influence    of    irregular    work    on 

digestion  of  food  by,  319. 
House  stoves,  consumption  of  fuel  in, 

1331. 
Huantajaite,  472. 
Human  fat,  chemical  composition  of,  at 

different  ages,  240. 

milk,  758. 

saliva,  mixed,  composition  of,  754. 

Humus  matter,  absorptive  capacity   of, 

889. 
Hydantom  in  plants,  243. 
Hydramide  of  the  fatty  series,  164. 
Hydrapoatropine,   action   of    potassium 

permanganate  on,  1217. 
Hydrates  formed  under  pressure  and  by 

suddenexpansion,  1163. 
Hydratropic  acid,  a -amido-,  niti-il,  and 
salts  of,  57. 

chlor-,  520. 

Hydrazine-benzoic  acids  and  their  deri- 
vatives, 1068. 
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a-TTydrazobenzenesulphonic  acid  and 
its  salts.  517. 

Hjdrazo-compounds,  molecular  re- 
urraugement  of  some,  1062. 

Hydroazobenzene,  preparation  of,  965. 

Hydrobilirubin,  Maly's,  233. 

Hydrobromic  acid,  preparation  of,  138. 

use  in  analysis,  138. 

Hydrocaffiiric  acid,  217. 

Hydrocarbon,  C12H20,  627. 

CisH.g,  1293. 

new,  from  Sequoia  gigantea,  208. 

oils,  separation   of,  from  fat  oils, 

108. 

Hydrocarbons,  aromatic,  oxidation  of 
parasubstitution-products  of,  186. 

■ oxidation  of  substitution-pro- 
duets  of,  1196. 

synthesis  of,  952,  1196. 

some  new,  202. 

from     American    and     Caucasian 

petroleum,  decomposition  of,  at  low 
temperatures,  27,  374. 

from  purpurogallin,  1066. 

heats  of  combustion  of,  916. 

normal  saturated,  boiling  points  of, 

374. 

obtained  from  colophony,  737. 

Hydrocarbostyril,  1209. 

Hydrocellulose  and  its  derivatives, 
378. 

Hydrochloric  acid,  liquid,  physical  con- 
stants of,  266. 

preparation  of,  278. 

— — preparation  of,  from  calcium 

chloride,  563. 

Hydrocinchonidine,  occurrence  and 
behaviour  of,  982. 

Hydrocinnamic  acid,  and  its  derivatives, 
1073. 

Hydroconquinine,  Hesse's,  1306. 

Hydrocyanic  acid,  detection  of  poison- 
ing by,  after  a  long  time,  246. 

Hydroeugenol,  amidochlor-,  and  its  hy- 
drochloride, 1201. 

Hydroferricyanic  acid,  790. 

Hydroferrocyanic  acid,  and  of  some  fer- 
rocyanides,  heat  of  formation  of, 
791. 

Hydrogallein,  59,  61. 

Hydrogen,  absorption  of,  by  platinum, 
1022. 

refraction-equivalents  of,  in  or- 
ganic compounds,  133. 

spectrum  of,  129,  250. 

nickel  sidphide,  1032. 

peroxide,  action  of,  on  ammoniacal 

nickel  sulphate,  1262. 

and  its  application,  1245. 

electrolysis  of,  1157- 

formation  of,  during  combus- 
tion, 691. 


Hydrogen  peroxide,  formation  of,  in 
oxidation  processes,  795,  798. 

phosphide  spontaneously  inflam- 
mable, 461. 

sulphide,  action  of,  on  saline  solu- 
tions of  nickel  and  other  metals  of  the 
same  group,  1031. 

decolorising  properties  of,  781. 

formation   of,  from  sulphur, 

and  water,  801. 

hydrate  of,  1027 

and   oxygen,   combination   of,   by 

electric  discharge,  360. 

temperature    of    combustion 

of  a  mixture  of,  453. 

Hydromellic  acid,  obtained  by  the  elec- 
trolysis of  an  alkaline  solution,  with 
carbon  electrodes,  850. 

Hydroparacoumaric  acid,  514. 

Hydrophthalic  acid,  etherification  of, 
384. 

Hydropyrocinchonic  acid  and  its  salts, 
1305." 

Hydroquinidine  and  its  salts,  174,  1113, 
1306. 

occurrence    and     behaviour    of, 

982. 

Hydroquinine  and  its  salts,  1113. 

Hydroquinizarin,  856. 

Hydroquinizarol,  856. 

Hydroxyanthracene,  857. 

Hydroxyanthraquinone,  reduction  of, 
857. 

Hydroxyazobenzene,  eulphonic  acids  of, 
and  their  derivatives,  1074. 

Hydroxybenzoic  acids,  three,  decomposi- 
tion of  the  calcium  salts  of,  by  dry 
distillation,  616. 

Hydroxybenzyleneamidobenzoic  acid, 
303. 

a-Hydroxybutyric  acid,  37. 

Hydroxybutyric  acid,  brom-,  598. 

y-Hydroxybutric  acid,  normal,  and  its 
salts,  497. 

/S-Hydroxycinchoninic  acid  and  its  salts, 
226. 

Hydroxycomenamic  acid,  197. 

Hydroxycomenic  acid,  197,  601. 

Hydroxydiethylacetic  acid,  56. 

Hydroxyethyltheobromine,  629. 

a-Hydroxyglutaric  acid,  occurrence  of, 
in  molasses,  1190. 

Hydroxyheptylic  acid  and  its  salts,  44, 
45. 

Hydroxyhydanthranol,  and  its  acetyl- 
derivative,  856. 

oxidation  of,  856. 

a-Hydroxisobutyric  acid,  37. 

Hydroxyisocaproic  acid  and  some  of  its 
salts,  34. 

7-Hydroxyisophthahc  acid,  1297. 

Hydroxyisoxyloquinone,  Fittig's,  1200. 
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Hydroxylamine,  action  of,  on  acetone, 
1047. 

poisonous  action  of,  1222,  1231. 

Hydroxy lat  ion  by  direct  oxidation,  195. 

Hydro xynaphthaquinone,  854. 

Hydroxynitromesitylene,  1200. 

Hydroxyoctylic  acid,  936. 

Hydroxyoleic  acid,  1147. 

Hydroxyorganic  acids,  598. 

Hydroxyparatoluic  acid,  186. 

Hydroxyphthalic  acid,  193. 

Hydroxypropylbenzoic  acid,  840. 

Hydroxy quinuhne,  223,  1111. 

a-Hydroxyquinoline,  869. 

/3-Hydroxyquinoline  and  its  salts,  227. 

Hydroxyquinone,  behaviour  of,  on  oxida- 
tion, 207. 

Hydroxy tetrolic  acid,  1193. 

Hydroxytoluic  acid  and  it&  salts,  193, 
607. 

Hydroxyraleric  acid,  salts  of,  35,  36. 

Hyoscine,  hydriodide  of,  229. 

hydrobromide  of,  229. 

Hyoscyamine,  crystalline,  535. 

new  colour  reaction  of,  341. 

Hypocaffeine  and  its  salts,  217. 

Hypochlorites,  estimation  of  chlorate 
in,  94. 

formation,  of,  from  chlorides  by  the 

action  of  the  electric  current,  925. 

Hyponitric  acid,  behaviour  of,  with  sul- 
phuric acid,  1010. 

basicity  of,  926. 

new   method   of    preparing, 

1027. 

Hypophosphite  of  iron,  sodium,  cal- 
cium, and  magnesium,  preparation  of 
a  solution  containing,  670. 

Hypopliosphoric  acid  and  its  salts, 
Part  III,  461,  1264. 

Hypoquebrachine,  743. 

Hypoxanthine,  distribution  of,  in  the 
animal  and  vegetable  kingdom,  79. 

— —  occurrence  of,  in  potatoes,  1125. 

origin  of,  in  the  organism,  759. 


I. 


Ice,  alleged  heating  of,  under  low  pres- 
sures, 355. 

Inactose,  preparation  of,  490. 

Incandescent  lamps,  use  of,  for  photo- 
graphic purposes,  1240. 

Indicators  tor  alkalimetry,  774. 

Indigo,  artificial,  442,  1100. 

Indigo-blue,  fixation  of  alumina  as  a 
discharge  on,  by  means  of  aluminium 
chloride,  676. 

Indigo  femelle,  examination  of,  989. 


Indigo-group,  compounds  of,  198,  619, 

1100. 
Indium,  electrical  properties  of,  262. 
Iiidoin,  198,  620. 
Indole,  formation  of,  in  the  intestines  of 

herbivora,  240. 
Indophenols,  675. 
Indoxyl,  198. 

iiitros-,  1102. 

Indoxyl-compounds,  198. 

Indoxylic  acid,  198. 

Indoxylsulphonic  acid,  potassium-salt  of, 

199. 
Ink   for  photography  and   phototypo- 

graphy,  114. 
Intestinal  digestion,  1119. 
Intestines  of    Ijerbivora,    formation    of 

phenol,      indole,      and      skatole     in, 

240, 
Innlin,  alkali-compounds  of,  491. 
Invertin,  influence  of,  on  the  fermenta- 
tion of  cane-sugar,  1277. 

temperature  at  which    it   is   de- 
stroyed, 378. 

lodammonium  iodide,  8. 

Iodides,  action  of  mercuric  ethide  on, 

409. 
of  the  alkali-metals,  action  of  lead 

oxide  on,  695. 
Iodine,   action    of     lead    peroxide    on, 

143. 
behaviour  of,  with   sulphuric  an- 
hydride and  the  hydrates  of  sulphuric 

acid,  803. 

electric  conductivity  of,  679. 

Iodoform,  action  of  mercuric  ethide  on, 

409. 

solvents  for,  1013^. 

reaction,  107. 

Iridium,  Holland's  process  for  melting, 

and  some  of  its  properties,  703. 
Iron  albuminate,  1141. 
analysis  of,  with  special  reference 

to  tlie  estimation  of  carbon  and  silicon, 

1134. 

colorimetric  estimation  of  carbon 

in,  98. 

dephosphorising,  in  the  Bessemer 

process,  118. 

direct    separation    of   manganese 

from,  97. 

Du  Puy's  direct  process  for  making, 

from  ores,  tap-cinder,  mill-furnace 
slag,  and  hammer  scale,  344. 

estimation  of  phosphorus  in,  338, 

897. 

fine-grained,  ferromauganese  used 

in  puddling,  344. 

galvanising  of,  119. 

influence   of    manganese    on    the 

strength  of,  781. 

investigation  of,  426. 
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Iron  meteorites,  orientation  of  the  clear- 
age  planes  in,  by  means  of  Widmann- 
stadt's  figures,  .153. 

ore,  containing  manganese,   from 

the  neighbourhood  of  St.  Petersburg, 
471. 

containing  both  phosphoric 

and  titanic  acids,  analyses  of,  777. 

investigation  of,  426. 

separation    of   magnesium    from, 

97. 

strength  of,  at  low  temperatures, 

345. 

and  aluminium,  quantitative  sepa- 
ration of,  426. 

and    manganese,     separation    of, 

426. 

chromium,  and  aluminium,  reac- 
tions of  the  acetates  of,  825. 

Irrigating  water  and  its  action,  altera- 
tion in  the  composition  of,  655. 

Isatamidobenzoic  Eicid,  304. 

Isatinamidoacetic  sulphite,  305. 

Isatogenic  acid,  198. 

Isatogensulphurous  acid,  621. 

Isatropic  acid,  740. 

Isoainylidene  bromide  and  chloride, 
action  of  ammonia  on,  216. 

Isoamylideneamidobenzoic  acid,  304. 

Isoanthraflavic  acid,  tetranitro-,  975. 

Isobenzyldiphenyl,  202. 

Isobutaldehyde,  action  of  hydrochloric 
acid  gas  on,  32. 

condensation-products  of,  161. 

new  derivatives  of,  1278. 

Isobutylal,  compound  obtained  in  the 
preparation  of,  32. 

Isobutylaniline  and  its  salts,  1059. 

Isobutylanthracene,  863. 

Isobutyl-anthradihydride,  862. 

Isobutylbenzene,  synthesis  of,  952, 
1196. 

Isobutyleneamidobenzoic  acid,  304. 

Isobutyl-glycol  in  wine,  1249. 

Tsobutyl-liydranthranol,  862. 

Isobutylhydroxyacetic  acid,        . 

Isobutylmalonic  acid,  30. 

Isobutylmelhylamine,  1054. 

Isobutylmetiiylketonesulphonic  acid, 
sodium  salt  of,  943. 

Isobutyloxanthranol,  861. 

Isobutylphenol,  727. 

synthesis  of,  by  means  of  anhy- 
drous magnesium  chloride,  838. 

Isobutylphenolsulphonic  acid,  727. 
Isobutyltartronic  acid,  40. 
Isobutylvalerylcarbamide,  1053. 
Isobutyramide,  monobrom-,  1052. 
Isobutyric  acid,  a-amido-,  hydrochloride 
of,  56. 

bromide,  a-brom-,    action  of  zinc 

methide  on,  37. 


Isobutyronitril,  a-amido-,  56. 

Isocaproic  acid,  dibrom-,  42. 

lactone  of,  34. 

Isocholanic  acid  and  its  salts,  873. 

Isodibutylene,  oxidation  of,  by  potas- 
sium permanganate,  936. 

Isodihydrocomicularic  acid,  lactone  of, 
1077. 

Isoheptoic  acid  from  /3-hexyl  iodide,  and 
its  salts,  40. 

Isohydrobenzoin  carbonate,  853. 

Isomalic  acid  and  its  salts,  40. 

Isomorphism,^  1269. 

Isomorphous  admixture,  a  curious  case 
of,  trichromates  and  tetrachromates 
of  potassium  and  of  ammonium, 
146. 

Isopentyl  alcohol,  action  of  chloride  of 
lime  on,  30. 

Isophthalic  acid,  some  derivativea  of, 
1294. 

Isopropyl  chloride,  action  of  hydriodic 
acid  on,  294. 

Isopropyl-isobutyrylcarbamide,  1053. 

Isopro|)ylmetacresol,  synthesis  of,  by 
means  of  anhydrous  magnesium  chlo- 
ride, 838. 

Isopropylpiperidine,  535. 

Isopropylsuccinic  a«id,  717,  948. 

Isoserin  or  aniidolaetic  acid,  38» 

Isosuccinic  acid,  action  of  bromine  on, 
in  presence  of  water,  40. 

Isovaleric  acid,  action  of  nitric  acid  on, 
162. 

Isoxylylamide,  187. 

Isthmus  of  Panama,  waters  of,  1178. 

Itaconamide,  1281. 

Itaconanilide,  1281. 

Itaconic  acid  and  its  derivatives,  829, 
1281. 

Italian  fodders,  composition  of,  1127. 


J. 


Jaborandine,  nitrate  and  hydrochloride 

of,  1115. 
Jacaranda  procera,  analysis  of  the  leaves 

and  bark  of,  764. 
Japanese  meteorites,  two,  814. 
Jarosite  from  a  new  locality,  577. 
Jolly's  hypothesis  as  to  the  cause  of  the 

variation  in  the  proportion  of  oxygen 

in  the  atmosphere,  278. 
Jorissen's  reaction  for  fusel-oil,  cause  of, 

1002. 
Juices,    variation    in  the  coefficient  of 

purity  of,    a   consequeace  of   sp.  gr., 

1146. 
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K. 

Kainite,  estimation  of  potassium  sul- 
pliate  in,  90. 

nianuiinji  of  fen  lands  with,  771. 

manuring  with,  92. 

Keline  and  nitroso-acetone,  941. 

Ketines  and  nitroso-compounds,  940. 

Ketonedicarboxylic  acid  and  its  salts, 
949. 

Ketones,  condensation  of,  with  alde- 
hydes, 511. 

dinitro-derivatives  from,  824. 

nitro-acids  derived  from,  710. 

Popoff's  law  of  the  oxidation  of, 

notes  on,  594. 

Ketonic  acids,  action  of  sodium  thio  sul- 
phate on,  1051. 

Kidney  beans,  loss  of  water  from,  when 
ripening,  213. 

Kieserite,  149. 

Knapp's  solution  for  estimating  sugar, 
precautions  required  in  using,  558. 

Konigsberg,  manuring  experiments  at, 
1130. 

Kola  nuts,  analysis  of,  1125. 

Koumiss,  peptonisation  of  albuminoids 
in,  1221. 

Krennerite  from  Nagjag,  581. 

Krugite,  149. 


L. 


Laboratories,  ventilation  of,  1332. 

Labradorite,  hydrated,  289. 

Ijactic  acid,  amount  of,  in  muscle,  539. 

amido-,  or  isoserin,  38. 

chloro-,  and  some  of  its  salts, 

38. 

etherification  of,  486. 

in  the  urine  in  disease,  1309. 

preparation  of,  715,  827. 

Lactobutyrometer,  778. 

Lactone    of     carboxycornicularic    acid, 

1076. 

of  cornicularic  acid,  1077. 

of  isocaproic  acid,  34. 

of      isodihydrocornicularic      acid, 

1077. 

of  normal  caproic  acid,  33. 

Lactones,  boiling  points  of,  947. 

constitution  of,  32. 

from     iso-     and     di-bromocaproic 

acid,  944. 
Lactose  nitrates,  1043. 
Lsevo-malic  acid,   acetic   derivative   of, 

830. 
Lcevulan,  819. 
Laivulost',  819. 


Lamps,  incandescent,  use  of,  for  photo- 
graphic purposes,  1240. 

Latent  heats  of  evaporation  of  saturated 
alcohols,  355. 

Lauramide,  1273. 

Lauronitril,  1274. 

Laurus  camphora,  examination  of  the 
leaves  of,  989. 

Lautite,  474. 

Lavas  of  Monte  Somma,  482. 

and   ashes   ejected   in   the    latest 

eruptions   of  Vesuvius    (1868-1882), 
chemical  composition  of,  1177. 

Law  of  distribution,  456. 

of  smallest  volumes,  affinity  values 

of  fluorine  with  the  metals  as  deduced 

from,  137. 

of  volumes  for  the  liquid   state, 

1272. 

Lawrence's  cooler,  use  of,  in  the  cream- 
ing of  milk,  1149. 

Lead  chromate,  behaviour  of,  in  organic 
combustions,  898. 

contamination  and  lead  pipes,  notes 

on,  668. 

copper  vanadate    from    Laurium, 

472. 

detection  of,  in  potassium  bromide, 

99. 
• extraction  of,  346. 

-  iodide,  action  of  potash  on,  142. 
action  of  potassium  carbonate 

on,  142. 

blue,  143. 

combination  of,  with  alkaline 

iodides,  466. 

iodine-compounds  of,  142. 

nitrate,  action  of  metallic  lead  on 

aqueous  solutions  of,  364. 

ores,  detection  of  traces  of  silver 

in,  774. 

quantitative    estimation   cf 

silver  in,  1134. 

oxide,  action  of,  on  the  iodides  of 

the  alkali-metals,  695. 

.-  action  of  potash  on,  927. 

pipes,  action  of  cement  on,  1335. 

quick  method  for  the  estimation  of, 

in  tin,  99. 

salts,  decomposition  of,  by  alkalis, 

805. 

volumetric  estimation  of,  776. 

volumef;ric  estimation  of,  by  potas- 
sium permanganate,  897. 

Leather-meal,  agricultural  value  of, 
331. 

Leaves,  absorptive  and  diffusive  power 
of,  81. 

green,  electromotive  action  of  the 

upper  surface  of,  638. 

young,  allantoiu  and  asparagine  in, 

1195. 


INDEX   OF   SUBJECTS. 


1413 


Leclanche's  battery,  composition  of  the 
crystals  deposited  on  the  zincs  in, 
697. 

Lecture  experiments,  137,  689,  690. 

Lemna  trisulca  (duck- weed),  composi- 
tion of,  422. 

Lemon  I'uice,  changes  which  it  under- 
goes, 435. 

Leucanisidine,  834. 

Leuceines,  1116. 

Leucines,  1116. 

Leuka?mia,  oxidation  in  the  tissues  in, 
1309. 

Levulin  in  oak-bark,  158. 

Levulose,  158. 

Licarene,  737. 

Lichtenberg  figures,  explanation  of,  448. 

Liebig's  extract  of  meat  and  an  imitation 
of  it,  analysis  of,  248. 

Light,  clieniical  action  of,  129. 

effect  of,  on  transpiration  in  plants, 

418. 

electric  current  produced  by,  352. 

importance  of,   for   the  formation 

of  hffiinoglobin,  751. 

influence  of,  on  the  formation  of 

red  pigment,  641. 

influence  of,  on  the  germination  of 

grass-seeds,  882. 

influence  of,  on  the  respiration  of 

seeds  during  germination,  419. 

that  has  passed  through  absorbing 

media,  mean  intensity  of,  1. 

Lignified  tissues,  1122. 

Lignin,  nature  of,  1123. 

"Lime  mud,"  estimation  of  sugar  in, 
782. 

Limonite,  artificial  pseudomorph  of, 
576. 

Linnseite,  crystals  of,  found  in  the  coal- 
beds  of  the  Erhondda  Valley,  Gla- 
morganshire, 282. 

Linaloes,  essence  of,  737. 

Linseed  cake  and  its  adulteration,  84, 
549. 

Linseed  meal,  549. 

Liquefaction  and  cold  produced  by  the 
mutual  action  of  solids,  450. 

Liqueurs,  testing  of,  561. 

Liquid,  influence  of  the  quantity  of  gas 
dissolved  in  a,  on  the  surface  tension 
of  the  latter,  1259. 

carbon  compounds,  relation  be- 
tween the  optical  and  thermal  pro- 
perties of,  263. 

compounds,  relation  between  the 

molecular    refraction    of,    and    their 
chemical  composition,  1153. 

volume  constitution  of,  458, 

1272. 
inclosures  found  in  native  sulphur, 

810. 


Liquid  and  gaseous  states,  688. 

Liquids,  critical  temperature  of,  915. 

electrolytic  diffusion  of,  565. 

polarisation  of  electrodes  and  con- 
ductivity of,  912. 

specific  viscosity  of,  272. 

specific  volumes  of,  1259. 

various,  electro-optic  experiments 

on, 678. 

Liquor  aluminii  acetici,  preparation  of, 
943. 

Lithium,  existence  of,  in  notable  quan- 
tities in  the  Dead  Sea,  1037. 

silicates,  27.8. 

spectrum  of,  254. 

Litter,  jjeat  as,  333. 

Liver,  action  of,  on  peptone,  540. 

formation  of  sugar  in,  540. 

post-mortem   formation    of    sugar 

in.  541. 

urea  in,  754. 

Lopliine  and  alHed  compounds,  consti- 
tution of,  1063, 

Loxopterygine,  744. 

Lupine  alkaloids,  229. 

Lupine-sickness  in  sheep,  637. 

Lupines,  cultivation  of,  649. 

Lupinine,  action  of  sodium  on,  873. 

hydrocliloride,  action  of  phosphoric 

anhydride  on,  229. 

Lutein,  76. 

/3-Lutidine,  action  of  chlorine  on,  311. 

action  of  sodium  on,  309. 

Iiydrochloride  and  uranyl  chloride, 

310. 

picrates,  311. 

platinochloride,  trichloro-,  311. 

sulphate  and  uranyl  sulphate,  311. 

and  silver  nitrate,  310. 

Lutorcein,  729. 

Lutorcinol,  an  isomeride  of  orcinol, 
729. 


M. 

Macleyine,  1112. 

Magenta,  detection  of,  in  wines,  1006. 

disappearing  from  coloured  wines, 

possibility  of,  347. 
Magnesia  alba,  13. 

carhonica  ponderosa,  14. 

usta,  14. 

usta  Levis,  14. 

Magnesium  acetate,  basic,  825. 

carbonates,  13. 

chloride,  anhydrous,   synthesis  by 

means  of,  838. 
estimation  of,  in  urine  by  titration, 

775. 
formate,  action  of  heat  on,  1050. 
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Magnesium   oxychloridos,  and  heats  of 
formation  of,  696. 

separation  of,  from  calcium,  iron, 

and  alkalis,  97. 

spectrum  of,  254,  255. 

sulphate,  growth  of  crystals  of,  in 

presence  of  another  salt,  574. 
Mngnetisation,  heat  developed  by,  1019. 
Maize,  feeding  horses  with,  415. 
germinating,  presence  of  a  vibriole 

in,   and   in   the   stalk   of   the   plant, 

1311. 
> method   of    freeing   it   from    fat 

before  using  it  for  the  masufacture  of 

spirit,  348. 
■ residues  of  distilleries,  employment 

of,  672. 
Malates,  optical  activity  of,  at  different 

temperatures,  911. 
Maleic  acid,  conversion  of  fumaric  aicid 

into,  389. 

etherification  of,  383. 

• from  fumaric  acid,  389. 

Malic  acid,  optical  activity  of,  at   dif- 
ferent temperatures,  911. 

presence  of,  in  Ckelidonium 

majus,  82. 

Malonamide,  amido-,  947. 

Malonic  acid,  synopsis  of  the  polybasic 

fatty  acids  obtained  from,  by  Conrad's 

method,  1187. 

chloro-,  and  its  derivatives,  947. 

Malonylamide,  chlor-,  39. 
Malonylanilide,  anilido-,  39. 
Malting-barleys,  analysis  of,  672. 
Maltose,  818. 

action   of    diastatic  ferments    on, 

749. 

specific  rotation  of,  707,  818. 

Man,  pancreatic  secretion  of,  753. 
Mandelic  acid,  amide  of,  56. 
dextrorotatory,   preparation 

of,  from  the  optically  inactive  acid, 

1076. 
Manganese,  basie  salts  of,  1172. 
dioxide,  analysis  of,  555,  895. 

direct   separation    of,   from   iron, 

97. 

influence  of,   on  the  strength   of 

iron,  781. 

mineral,  a  new,  578. 

nitrate,    basic,     preparation     of, 

1033. 

nodules  and  their  occurrence  on 

the  sea  bottom,  369. 

ores,  preparatory  treatment  of,  for 

the  production  of  ferro -manganese 
and  crude  manganese  in  blast-fur- 
nace, 1144. 

— —  oxy  chloride,  1033. 

presence  of,  on  the  surface  of  rocks, 

1270. 


Manganese  salts,  basic,  1032. 

tartronate,  crystalline  forms  of,  as 

given  by  Pantanelli,  1187. 

and  iron,  separation  of,  426. 

Manganous   salts,  action  of   ozone   on, 

1032. 

and  nickelous  sulphates.     Part  1 

of  researches  on  chemical  equivalence, 
689. 

Mannitol,  819. 

oxidation  of,  by  an  alkaline  solu- 
tion of  potassium  permanganate, 
157. 

Manure,  estimation  of  soluble  nitrogen 
in,  769. 

from  deep  stalls,  992. 

from  sea-weed  and   marsh-weeds, 

652. 

meal,  preparation  of,  93. 

phosphates,  770. 

salts,  Stassfurth,  analysis  of,  1229. 

Manures,  92. 

animal,  cultivation  without,  1314. 

artificial,  effects  of,  on  the  physical 

condition  of  soils,.  1227. 

estimation  of  potassium,  in,  95. 

gypsum,  1316. 

phosphatic,  on  turnips,  a  report  of 

experiments  carried  out  in  Scotland, 

in  1880,  653. 

prepared  with,  peat,  244. 

Manuring  experiments  at   Grignon,  in 

1881,  1314. 
at  Konigsberg,  1130. 

■ at  the  experimental   station 

at  Gottingen,  89. 

at  the  experimental  stations 

of  the  Highland  Agricultural  Society', 
767. 

on  barren  sandy  heath,  654. 

Manuring  of  fen  lands  with  kainite,  771- 
with  potash  salts,  770. 

saltpetre,    superphosphate, 

and  precipitated  phosphate,  1229. 

sea  mud,  770. 

various     phosphates,     653, 

770. 

"  Marc,"  influence  of,  on  wine,  1014. 

Marl,  analysis  of,  551. 

Mass,  influence  of,  on  chemical  action, 

1261. 
on  the  mutual  substitution  of 

halogens,  457. 
Meat,  penetration  of  heat  into,  during 

cooking,  1152. 

valuation  of,  676. 

Meconic  acid  and  its  derivatives,  601. 
Mediterranean  and  other  waters,  colour 

of,  1017. 
Melanotekite,  from   Laangban,   analysis 

of,  291. 
Melaphyres,  examination  of,  588. 
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MelHc  acid,  obtained  by  the  electrolysis 
of  an  alkaline  solution  with  carbon 
electrodes,  850. 

Mellitogen,  406. 

Mellogen,  406,  850. 

Melting-points,  567. 

of  easily  fusible  metals  and 

alloys,  apparatus  for  determination  of, 
914. 

Memecylon  tinetorum,  analysis  of  the 
leaves  of,  1124. 

Menthol,  etherlKcation  of,  817. 

carbonate,  1213. 

Menthol-urethane,  1213. 

Mercaptan  and  hydrogen  sulphide,  crys- 
talline compound  fonned  in  water 
containing,  592. 

Mercuric  chloride,  action  of,  on  cast- 
iron,  660. 

action  of  sulphurous  acid  on, 

in  presence  of  sodium  chloride,  929. 

reactions  of,  929. 

ethide,  action  of,  on  iodides,  409. 

iodide,   reaction   of,  with  sodium 

thiosulphate,  806. 

oxide,   temperatures  of  formation 

and  docompositiun  of,  18. 

Mercurous  chloride,  action  of  mercuric 
nitrate  on,  18. 

molecular  weight  of,  466. 

chromates,  1029. 

Mercury,  decomposition  of  the  haloid 
salts  of,  by  halo-Td  acids,  and  by  the 
haloid  salts  of  pot^issium,  682. 

■  detection  of,  in  animal  substances, 

99. 

'  double  decomposition    of   haloid 

salts  of,  1020. 

— ^ —  double  salts  of,  and  heats  of  for- 
mation of,  684. 

estimation  of,  338. 

fulminate,  action  of  rarioiis  sub- 
stances on,  816. 

paraxylyl,  187. 

sulpho-selenides,  American,  148. 

and  chromium,  salts  of,  293. 

Mercurytolyl  chloride,  732. 
Mesaconamide,  1281. 
Mesaconanilide,  1281. 
Mesaconic  acid,  829. 

derivatives  of,  1281. 

Mesidine  derivatives,  955. 

nitro-,  1200. 

Mesitol,  nitro-,  1200. 

Mesitonic    acid     and     its     derivatives, 

941. 
Mesitylcarbimide,  956. 
Mesitylene,  methylation  of,  391. 
Mesitylenephthaloic  acid,  848. 
Mesityl  ethyl  carbonate,  956. 
Mesitylethylthioic  acid,  956. 
Mesitylic  acid  and  its  derivatives,  941. 


Mesitylphthalamide,  956. 

Mesitylsucciniraide,  956. 

Mesitylthiocarbamide,  956. 

Mesitylthiocarbimide,  956. 

Mesoiite  from  Etna,  284. 

Mesorcinol,  1200. 

Mesozoic  diabase,  normal,  on  the  Atlantic 
border,  mineralogical  composition  of, 
585. 

Metacopaibic  acid,  commercial  so-called, 
constituents  of,  65. 

Metacresols,  nitro-,  1198. 

nitroso-,  1198. 

Metahomo  -  j8-  metamethoxysalicyl  -  alde- 
hyde, 55. 

Metahvdroxjbenzoic  acid,  etherification 
of,  487. 

Metahydroxypropylsulphobenzoic  acid 
and  its  salts,  195. 

Meta-isocymene,  299. 

a-  and  ^-bromo-,  618^  619. 

trinitro-,  301. 

a-Metaisocymenesulphonic  aicid,  mono- 
brom-,  and  its  lead  salt,  300. 

Metaisocymenesulphonic  acids  and  their 
salts,  300. 

n-Metaisocymenol,  300. 

Metal,  influence  of  one,  on  the  surface 
of  another  metal  placed  at  a  short  dis- 
tance, 921. 

Metaldehyde,  31. 

Metallic  acetates,  decomposition  of,  in 
presence  of  water,  388. 

formates,    decomposition    of,    in 

presence  of  water,  494,  496. 

salts,  relaition  between  the  isomor- 
phism, atomic  weights,  and  toxic 
effects  of,  879. 

and  oxides,  action  of  ozone 

on,  1161. 

sulphides,  insoluble,  action  of,  on 

acid  solutions  of  nickel  snlphate  in 
presence  of  hydrogen  sulphide, 
928. 

surfaces,  decorating,  by  the  aid  of 

photography,  247. 

vapours,  reversal  of  the  lines  of, 

254. 

Metals,  affinities  of,  for  oxygen,  as  shown 
by  the  heat  developed  and  the  con- 
traction produced  during  combination, 
451. 

affinity  value  of  the  silicofluorides 

of,  as  deduced  from  the  law  of  smallest 
volumes,  1024. 

certain,  detection  of,  by  means  of 

the  microscope,  245. 

chemico-electric   relations    of,    in 

solutions  of  potassium  salts,  261. 

easily  fusible,  apparatus  for  deter- 
mination of  the  melting  points  of, 
914. 
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Metals,  electrolytic  separation  of  some, 
896. 

estimation  and  separation  of,  97. 

molecular  structure  of,  792. 

of  the  iron  group,  double  cyanides 

of,  154. 

of  the  platinum  group,  oxidation 

of,  1033. 
— —  report  on  the  processes  of  Claesson 
and   Rcis  for  tlie  determination  and 
separation  of,  by  electrolysis,  1320. 

■ volatilisation  of,    in    a    yacuum, 

1264. 
Metaluteotungstic  acid,  702. 
Metamethoxycoumarin,  53. 
Metametlioxysalicylaldehyde,  52,  55. 
Metamethoxysalicylic  acid,  53. 
Metaphosphoric  acid  as  a  test  for  albu- 
min, 110. 
Metaquinolinecarboxylic    acid    and    its 

salts,  71. 
Metastyrolene,  210. 
Metasulphamine-benzoic  acid,  1096. 
Metatoluenesulphonamide,  oxidation  of, 

1095. 
Metatoluic  acid  and  its  derivatives,  185, 

1283. 
Metatoluic  acids,  chloro-   and  bromo-, 
transformation    of    the    amido-toluic 
acid  into,  607. 
Metatoluidine,  preparation  of,  47. 
Metatoluquiiioline  and  its  salts,  1216. 
Metaxite   from    Reichenstein,   chemical 

composition  of,  481. 
Metaxylene,  methylation  of,  391. 
uitro-,  conduct  of,  towards  oxidis- 
ing agents,  607. 
Metaxylyl  alcohol,  1284. 

bromide,  1283. 

Metaxylylene  bromide,  1283. 
Metazoxybeuzophenol,  48. 
Metazoxybenzorthosulphonic    acid    and 

its  salts,  48. 
Metazoxybenzoyl-/3-naphthol      and    its 

salts,  49. 
Metzaoxybenzoyl-jS-naphthol-a-disul- 

phonic  acid,  49. 
Metazoxybenzoyl-/3-naphthol8ulphonic 

acid,  49. 
Metazoxybenzoyl-resorcinol,  49. 
Metazoxysulphobenzoyl-|3-naphthol-a- 

disulphonic  acid,  49. 
Meteoric  iron  from   Lexington  Co.,  S. 
Carolina,  153. 

from  Whitfield  Co.,  Georgia, 

153. 

orientation   of    the    cleavage 

planes   in,   by   means   of   Widmann- 
stadt's  figures,  153. 
Meteorites,  preliminary  notice  of  new  or 

but  little  known,  153. 
synthesis  of,  292, 


Meteorites,  two  Japanese,  814. 
Methacrylic   acid,  molecular   refraction 

of,  827. 
Methane,  dibromodinitro-,  and  its  alka- 
line salts,  955. 
Methenyldiphenylamidine,  new  method 

of  preparing,  503. 
Methenyldiphenyldiamine,  958. 
Methoxyquinoline  and  its  salts,  412. 

tetrahydride  and  its  salts,  413. 

Methoxyquinone,  302. 
Methyl    alcohol,    action  of  chloride   of 
lime  on,  30. 

solubility       of       anhydrous 

copper  sulphate  in,  1274. 

allyl  carbinol,  377. 

citraconate,    molecular    refraction 

of,  829. 
Methyl  diethyl  propenyltricarboxylate, 
1191. 

dipropylmethyl  ketone,  600. 

ethyl  isopropyl  carbinol,  37. 

hemipinate,    o-acid,    products    of 

the      distillation      of,      with      lime, 
1207. 

mesaconate,    molecular   refraction 

of,  829. 

paranitrophenyl  ketone,  847. 

propylmetacresylate,  1199. 

Methylaeetamide,  822. 
Methylacetyleneearboxylic  acid,  thiocar- 

bamide  of,  501. 
Methyl-alloxantins,  1055. 
Metliylamidobenzene,  nitroso-,  189. 
Methylamidocarbimidoamidodinitro- 

phenol,  969. 
Methylamine,  method  of  preparing,  592. 
Methylamylpiperidine,  982. 
Methylamylpiperylammonium       iodide, 

982. 
Methylanthracene,  858. 
Methylarbutin,  synthesis  of,  174. 
Methylated  spirit,  examination  of,  1002. 
Methylaurin,  action  of  potash  on,  1291. 

bromination  of,  1291. 

hydrobromide  of,  1291. 

tetrabromo-,  1291. 

sulphate,  1292. 

Methylbenzyl-piperidine,  982. 
Methylbenzylpiperylammonium   iodide, 

982. 
Methylbromotarconinic    acid    and     its 

salts,  869,  870. 
Methylbromotarconium  iodide,  and  the 
action  of  barium  hydroxide  on,  869, 
870. 
Methylbutylbenzene,  synthesis  of,  952. 
Methyldiacetamide,  822. 
Methyldibromopyridylammoniura      hy- 
droxide, and  its  derivatives,  316. 
Methyldiphenylamine,   dinitro-,  and  its 
monobromo-derivative,  1057. 
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Methyldiphenyldiamine,  new  method  of 

preparing,  503. 
Methylene  blue,  dyeing  with,  127. 

diphenyl  oxide,  1212,  1302. 

Methylene-hexphenylphosphonium 

iodide,  1063. 
Methylerytlu'ohydroxyanthraquinone, 

1100. 
Mcthylerythroxyanthraquinone,  1099. 
Methylglyoxaline,  166,  821. 
Methyl  guaiacol,  54. 
Methylhydroxyglutaric  acid,  mono-  and 

di-basic,  and  some  of  its  salts,  34. 
MethylMumdelic  aeid  and  its  salts,  195. 
Methylnoropianic  acid  and  monochloro-, 

403. 
Methylorthonitrobenzene,  nitroso-,  and 

methylated,  188. 
Methyloxamic  acid,  628. 
Methyloxanthranol,  861. 
Methylparabanic  acid,  633. 
Methylparacoumaric  acid,  731. 
Methylphenylamidobenzoic  acid,  183. 
Methylphenylthiocarbizir.e,  1095. 
Methylpropyliicetic  acid,  711. 
Methylquinol  glucoside,  175. 
Methylquinoline,  739. 
Methj  Isalicyl  alcohol,  174. 
Methyltetraliydrocinchoninic   acid    and 

its  derivatives,  532. 
Methyltropine,  216,  217. 

iodide,  and  platinochloride,  216. 

/3-Methyltropine,  216. 
Methyltropineammonium,  216. 
Metoxydiphenylamine,  179. 
Mica,  black,  polychroic  nuclei  of,  811. 
Mica-schist,  analysis  of,  1177. 
Microcline,    occurrence    of,    near   Frei- 

stadt,  in  Upper  Austria,  580. 
Microzymas  of  the  gastric  glands,  and 

their  digestive  power,  1118. 

of  the  gastric  juice,  752. 

Microzymin,  754. 

Mildew  fungus,  chemical  composition  of, 

642. 
Milk,  coagulation  of,  by  rennet,  1149. 
composition,  properties,  and  analy- 
sis of,  662. 
creaming,    according   to    Becker's 

method,  674. 

diet,  tissue  change  on,  749. 

effect  of  pulverised  porcelain  and 

of  animal  charcoal  on,  759. 
estimation  of  fat  in,  by  the  lacto- 

butyrometer  andSoxhlet's  araeometer, 

109. 
•         estimation     of    salicylic    acid    in, 

1003. 
ewe's,   as    influenced    by    fodder, 

1309. 
• ewe's  and  goat's,  composition  of, 

541. 


Milk,  examination  of,  109,  661. 

feeding  with,  636. 

free  fatty  acida  in,  987. 

human,  758. 

is  it  warmed  by  passing  through 

the  centrifugal  machine  ?  1016. 

— —  of  wet  nurses,  composition  of, 
986. 

preservation  of,  1148. 

production,  influence  of  different 

oil  cakes  on,  321. 

ropy,  1122. 

Scherfi"8   process    for    preserving, 

1016. 

skim-,  arseometric  estimation  of  fat 

in,  1138. 

use  of  Lawrence's  cooler  in    the 

creaming  of,  1149. 

Milk-casein,  change  of,  1147. 

Milk-sugar,  anhydrous,  157. 

crude  and  refined,  prepara- 
tion of,  1014. 

ethereal  nitrates  from,  1042. 

Milk  and  butter,  899. 

Milk-tester,  a  new,  559. 

Mimetesite  from  Laangban,  283. 

Mineral  in  the  Courl  Mine  in  West- 
phalia, occurrence  of,  20. 

acids,     complex,      derived      from 

tungstic  acid,  constitution  of,  368. 

analysis,  286. 

species,     new,     existence     of,    in 

gneiss,  from  Beaunan,  near  Lyons, 
151. 

water     from     Amherst,      British 

Burmah,  706. 

of  Bar&ges,   composition   of, 

293. 

of  Schinznach,  932. 

of    Oberbrnnnen,     at    Salz- 

brunn  in  Silesia,  analysis  of, 
1178. 

well  at  St.  Anna,  near  Cernowic, 

analysis  of,  371. 

Minerals,  action  of  sulphurous  acid  on 
some,  583. 

action   of  the    electromagnet    on, 

and  its  use  for  their  mechanical  sepa- 
ration, 656,  810. 

blue,     from     Champonost      (near 

Lyons)  and  Chili,  151. 

contained  in  the  pegmatite  reins  of 

Moos,  579. 

from  Albergaria  Vellia,  in  Portu- 
gal, 473. 

Chili,  471. 

Etna,  284. 

Laangban,  analyses  of,  291. 

Italian,  479. 

mechanical  separation  of,  1173. 

new,  pubstances  which  may  prove 

to  be,  288. 
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Minerals  of  North  Carolina,  147. 

of    the    cryolite   group,    chemical 

composition  of,  1176. 

thermal  conductivity  of,  790. 

Mirrors,  decorating,  by  the  aid  of  pho- 
tography, 247. 

Molasses,  method  of  obtaining  sugar 
from,  1146. 

occurrence    of     a-hydroxyglutaric 

acid  in,  1190. 

preparation  of  sugar  from,  122. 

recovery  of  sugar  from,  784. 

sugar-house,  detection  of  starch- 
sugar  syrup  mixed  with,  429. 

waste,    conversion    of,    into    gas, 

787. 

preservation  of,  651. 

Molecular  grouping  in  organic  bodies, 
influence  of,  on  tlieir  absorption  in 
the  infra-red  region  of  the  spectrum, 
130. 

refraction  of  liquid  carbon  com- 
pounds, 909. 

of  liquid  carbon  compounds, 

dependent    on    their    chemical    con- 
stitution, 910. 

of     liquid     compounds    and 

their  chemical   composition,  relation 
between,  1153. 

and  chemical  constitution,  re- 
lation between,  351. 

•——  volume  of  solids,  275. 

volume,  relation  of,  to  atomic  com- 
bination, 1024. 

weight  of  homologous  bodies,  in- 
fluence of,  on  the  course  of  incom- 
plete reactions,  384. 

Molecule,  separation  of  water  within 
the,  1045. 

Molybdenum  dioxide,  702. 

fluorides,  1171. 

Molybdic  acid,  volumetric  estimation 
of,  555. 

Monalkyl  compounds,  505. 

Monamylauhydrobenzodiamidobenzene 
iodide,  505. 

Monanisylcarbamide,  302. 

Monazite  from  Ameha  Co.,  Virginia, 
1175. 

Monethylquinonehydrodicarboxylate, 
714. 

Monethylanhydracetdiamidotoluene 
iodide,  505. 

Mono  benzoparami do  phenol,  505. 

Monobenzoyldiphenyl,  62. 

Monubenzylidene  acetone,  513. 

Monobenzylthymol  and  its  acetyl-deri- 
vative,  171- 

Monochromatic  light,  spectroscopic  ob- 
servations with,  677. 

Monoi'urfurylidene  acetone,  513. 

Monomethylalloxan,  629,  633. 


Monomethyl-alloxantin,  1056. 

Monomethylanisidine,  302. 

Mononiethylcarbamide,  628. 

Monomethylorcinol,  52. 

dibromo-,  52. 

Monomethylparabanic  acid,  628. 

Monomethylquinol,  52. 

Mononaphtliylamine,  179. 

Monophenylborib  acid  and  its  salts, 
731. 

chloride  and  some  of  its  deriva- 
tives, 731. 

Monophenyldimethylarsine,  305. 

Moiioxylamide,  950. 

Monte  Somma,  studies  on,  482. 

Morphine,  a  new  series  of  bases  derived 
from,  218. 

complex  character  of,  transforma- 
tion into  picric  acid,  and  its  solubiUty, 
413. 

distillation  of,  with  zinc-dust,  530, 

1112. 

fate  of,  in  the  animal  body,  543. 

influence  of,  on  the  formation  of 

herapathite,  1005. 

new  colour  reactions  of,  340. 

oxidation-products  of,  73. 

transformation   of,    into    codeine, 

981. 

Mucates  of  aromatic  amines,  dry  distil- 
lation of,  178. 

Mucic  acid,  498. 

Mucin  of  Helix  pomatia,  and  a  new 
carbohydrate  (achrooglycogen)  from 
the  same,  708. 

Mud,  ana'ysis  of,  550. 

Mulberry-trees,  occurrence  of  succinic 
acid  in  an  incrustation  on  the  bark 
of,  602. 

Muscle,  amount  of  lactic  acid  in,  539. 

carbonic  acid  of,  539. 

influence  of  tetanus  on  the  acids 

contained  in,  5.39. 

Must,  analysis  of,  1000. 

clarification  of,  347,  1145. 

preservation  of,  by  means  of  sah- 

cylic  acid,  1010. 

unfermented,  condensation    of,  in 

a  vacuum,  672. 

Mustard,  analysis  of,  1007. 

Myosin,  its  preparation,  properties,  con- 
version into  syntonin,  and  regenera- 
tion from  the  same,  745. 

Myristamide,  1274. 

Myristonitri),  1274. 

Myronic  acid,  distribution  of,  in  the 
seed  of  Brassica  Napus  and  B.  Rapa, 
243. 

testing  oil-cakes  for,  1236. 
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N. 

Naphthalene,  action  of  bromine  on, 
203. 

action    of    hjdrogen    dioxide    on, 

502. 

action  of  iodine  on,  at  high  tem- 
peratures, 733. 

a-bromo-,  oxidation  of,  63. 

constitution  of,  1196. 

•  derivatives,  734,  1212. 

• constitution  of,  62. 

oxidation  of,  63. 

purification  of,  202. 

dichloro-,  736. 

S-  and  £-dichloro-,  derivatives  of, 

409. 
dichloro-,  from  /S-naphtholsulpho- 

nic  acid,  734. 

a-   and    (3-dinitro-,   oxidation   of, 

63. 

monobromonitro-,  735. 

a-nitro-,  oxidation  of,  63. 

pentachloro-,  oxidation  of,  1210. 

a-  and  ^-Naphthalenesulphonic  acid, 
oxidation  of,  63. 

Naphthalcnctetrasidphonic  acid  and  its 
salts,  621. 

Naphthalenes,  araido-,  conversion  of  a- 
and  /3-naplithols  into,  972. 

bromo-,  734. 

dibromo-,  203. 

Naphthaquinone,  737. 

compounds  of,  with  toluidine  and 

ethylaniline,  853. 

dichloro-,    action    of    amines    on, 

973. 

trichloro-,  1211. 

a-Naphtliaquinone,  preparation  of,  203. 

^-Naphthaquinone  and  some  of  its  de- 
rivatives, formation  and  constitution 
of,  521. 

constitution  of,  204. 

/3-Naphthaquinoneanilide,  522. 

and  ethereal  derivatives  of,  735. 

o-Naplithaquinoneanilide  and  its  deri- 
vatives, 204. 

Naphthaquinoneanilide,  chloro-,  and  its 
derivatives,  973. 

^-Naphthaquiuonedianilide  and  its  de- 
rivatives, 967. 

Naphthaquinonenitranilides,    chloro-, 
973. 

Naphthaquinoneparabromanilide, 
chloro-,  973. 

/3-Naphthaquinoneparatoluide  and  its 
salts,  512,  736. 

/3-Naphthaquinoneethylanilide,  854. 

a-  and  /3-Naphthaquinouetoluide,  854. 

Naphtliaquinonetoluides  and  their  de- 
rivatives, 974. 

Naphthoic  acid,  mononitro-,  1212. 


Naphthol,  chloro-,  from  /S-naphtholsul- 

phonic  acid,  734. 
a-Napkthol,  monochloro-,  736. 
j3-NaphtI»ol,  a  diatomic  alcohol  derived 

from,  735. 
action    of    chloroform    on,    1068, 

1211. 

amido-,  preparation  of,  522. 

glycol  obtained    by  the   action  of 

chloroform  on,  1299. 
Naphthol  ethers,  1212. 
)3-Naphtholazohippuric  acid,  50. 
Naplithols,   a-   and    /3-,    conversion   of, 

into  amidonaplithalenes,  972. 
preparation  of  colouring  matters 

bv   the   action   of  diazo-anisoils   on, 

124. 
a-Naphtholsulphonic     acid,    action     of 

phosplioriis  pentachloride  on,  736. 
Naphtho  sulphonic  acid,  diamido-,  61'. 
/3-Naplitholsulphonic      acid,      dichloro- 

nnphthalene  and  chloronaphthol  from, 

734. 
Naphtholsulphonic  acid,  diimido-,  64. 

nitroamido-,  64. 

a-  and  /3-Naplitholsulphonic  acids,  com- 
parison of,  734. 
Naphtholsulphonic  acids,  preparation  of 

colouring   matters    by   the  action  of 

diazo-aniso'ils  on,  124. 

dinitro-,  63. 

a-Naphtholsulplionyl  chloride,  736. 
/S-Naphthoxyl  aldehyde  and  its  deriva- 
tives, 1068. 
Naphthoxyl-carboxylic     acid     and     its 

salts,  1068. 
Naphthylacrylic     acid,      synthesis      of, 

205. 
Naphthylamine,  action  of  hydrogen  di- 
oxide on,  502. 
Naphthylsuccinimide   and   its  nitro-de- 

rivative,  181. 
Naphthylsulphuric  acid,  736. 
Nartic  acid,  873. 
Nartine,  870,  872. 
Natrohte  from  Etna,  284. 
Natural     waters,    comparison    of      the 

oxvgen  with   the  organic  matters  in, 

556. 
proportion  of  potash  to  soda 

in,  372. 
Neocyan,  370. 
Nephrite  from  pile  dweUings,  analyses 

of,  931. 
Neurostearic  acid,  537. 
Neutral  fat,  estimation  of,  in  mixtures  of 

fatty  acids,  1236. 
fats,  estimation  of,  in  palm  oils  and 

autoclaved  materials,  342. 
Nevrine,  new  base  analogous  to,  1303. 
Nickel,  detection  of,  555. 
liydrosulphide  of,  1032. 
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Nickel  chloride,  action  of  hydrogen  sul- 
phide on, 1172. 

sulphate  solution,  action  of  hy- 
drogen sulphide  on,  805. 

. action   of  insoluble    metallic 

sulphides  on  acid  solutions  of,  in  pre- 
sence of  hydrogen  sulpliide,  928. 

— — ammoniacal,  action  of  hy- 
drogen dioxide  on,  1262. 

i  and  cadmium  sulphates.  Part  II 
of  researches  on  chemical  equivalence, 
689. 

and  cobalt,  separation  of,  1234. 

use  of  bromine  in  the  analysis 

of,  99. 

•^—  and  other  metals  of  the  same  group, 
action  of  hydrogen  sulphide  on  saHne 
solutions  of,  1031. 

cobalt,  and  copper,  colour  relations 

of,  1. 

Nickeliferous  iron  of  Santa  Catarina  in 
Brazil,  magnetism  of,  369. 

Nickelous  and  manganous  sulphates. 
Part  I  of  researches  on  chemical 
equivalence,  689. 

Nicotic  acid,  311. 

from  pyridine,  627. 

Nicotine  bromides,  1216. 

estimation    of,    in    tobacco,    108, 

1005. 

presence  of,  in  tobacco  smoke,  906, 

1253. 

specific    gravity    of,    and    of    its 

aqueous  solutions,  216. 

Nitranihnes,  action  of  phenylthiocarbi- 
niide  on,  183. 

Nitrate  plants,  769. 

Nitrates,  decomposition  of,  during  vege- 
tation in  the  dark,  327. 

— —  in  potable  waters,  tests  for, 
556. 

Nitre,  manufacture  of,  from  the  salts  of 
osmose  waters,  1012. 

Nitric  acid,  combination  of,  with  am- 
monia, 1162. 

estimation  of,  361. 

separation  of,  from  the  living 

organism,  100. 

ferment,  alterations  in  the  proper- 
ties of,  by  cultivation,  79,  1223. 

oxide,  absorbents  for,  1230. 

action  of  sulphurous  anhy- 
dride on,  in  presence  or  absence  of 
oxygen,  139. 

as  a  supporter  of  combustion, 

264. 

decomposition   of,   by    heat, 

1317. 

estimation    of,    in    the    exit 

gases  of  acid  chambers,  774. 

explosion  of,  454. 

■ pnparation  of,  692. 


Nitric  acid  and  peroxide,  estimation  of, 
as  ammonia,  773. 

Nitric  peroxide,  and  nitric  oxide,  esti- 
mation of,  as  ammonia,  773. 

Nitril,  diimido-,  165. 

Nitrils  of  the  higher  members  of  the 
acetic  acid  series,  1273. 

Nitrites,  new  and  expeditious  method 
for  the  estimation  of,  under  different 
circumstances,  1317. 

Nitro-acids  derived  from  ketones,  710. 

Nitrogen  compounds,  action  of  stannous 
chloride  on,  361. 

elimination     of,     from    tyrosine, 

730. 

evolution  of,  during  putrefaction, 

991, 1122. 

gaseous,  elimination  of,  from   the 

animal  body,  238,  636,  747. 

nitric,  estimation  of,  1317. 

organic,  conversion  of,  into  am- 
monia, 1316. 

peroxide,    behaviour    of,    in    the 

manufacture  of  sulphuric  acid,  1162. 

process,  Williams's,  100. 

recovery  of,  from  molasses  waste, 

669. 

refraction-equivalents  of,  in  or- 
ganic compounds,  133. 

retrograde,  769. 

the   combination    in    which   it   is 

most  available  for  plants,  769. 

sulphide,  460. 

tetroxide,  absorption-spectrum  of, 

1017. 

behaviour  of,  with  sulphuric 

acid,  1010. 

• specific  heat  of,  1019. 

Nitrogenous  constituents  of  urine,  esti- 
mation of,  1330. 

Nitrometer,  Lunge's,  analysis  of  salt- 
petre by  the  aid  of,  774. 

Nitrophenols,  two  new,  51. 

Nitro -products  of  the  fatty  series,  con- 
stitution of,  935. 

Nitroso-compounds  and  ketines,  940. 

Nitrous  acid,  detection  of,  in  the  blood, 
1231. 

separation  of,  from  the  living 

organism,  100. 

anhydride,  existence  of,  in  the  state 

of  vapour,  926. 

oxide,  decomposition  of,  by  heat, 

1317. 

densitv  of,  362. 

estimation  of,  244,  362,  1132. 

Nitryltrope'fne,  984. 

Nomenclature  of  carbonic  acid  deriva- 
tives, suggestions  respecting,  381. 

complicated  azo-compounds,  1061. 

Non-albuminous  nitrogenous  matter  in 
plants,  quantitative  estimation  of,  901. 
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Nonylamine,  1054. 
Nonjldecoxylcarbamide,  1053. 


Oak-bark,  levulin  in,  158. 
Oats,  development  of,  418. 

examination  of,  647. 

manured  with  steam  and  dissolved 

bones,  333. 
Oberbrunnen   springs    at   Salzbrunn  in 

Silesia,  analysis  of,  1178. 
Octine,  1179. 
Octoic  acids,  600. 
Octyl  alcohol,  heat  of  combustion  of, 

567. 
Octylamine,  1054. 
Octylnonoxylcarbamide,  1053. 
(Enanthamidoacetic  sulphite,  304. 
CEnanthamidobenzoic  acid,  304. 

sulphite,  304. 

CEnantharaidocaproic  sulphite,  305. 
(Enogallic  acid,  estimation  of,  in  wines, 

780. 
CEnolin,   estimation    of,   in  wine,  430, 

1137. 
(Enotannin,  estimation  of,  in  wine,  430, 

1137. 
Oil  of  Anda-Assu,  435. 

Erigeron  caiiadense,  64. 

— —  peppermint,  reaction  of,  667. 

wild  thyme,  524. 

Oil-cakes,  different,  influence  of,  on  milk 

production,  321. 
— —  digestibility  of  some,  86,  647. 

testing  of,  for  myronic  acid,  1236. 

Oil-seeds,  albuminoids  in,  234. 

Oils,  ethereal,  120. 

hydrocarbon  and  fat,  separation  of, 

108. 
Olefines,  relative  proportions  of,  in  shale 

and  petroleum  products,  100. 
Oleic  acid,  estimation  of,   in  palm  oils 

and  autoclaved  materials,  342. 

—— purified,  preparation  of,  123. 

soap,  1016. 

Oleomargarin,  detection  of,  341. 

Olive,  wax  and  buttery  substances  from 

the  epicarp  of,  765. 
Olive-oil,  test  for  distinguishing  cotton- 
seed oil  from,  662. 
Omphalocarpin,  308. 
Omphalcarpum  procera,  fruit  of,  307. 
Onofrite  from  Utah,  analyses  of,  148. 
Opianic  acid   and  its  derivatives,  402, 

1206. 
— —  monochlor-,    and    its 

403. 

nitro-,  and  its  salts,  402. 

Opium  assay,  666. 

yOL.  XLII. 


Orcacetein,  1288. 

Orcacetophenone,  1289. 

Orcinaurin,  1201. 

Orcinol,   action  of   sulphuric   acid  on, 

1290. 

constitution  of,  51. 

new  isomeride  of,  728,  729. 

Orcinoldiazotoluene,  1285. 
Orcinyl  diacetate,  1289. 

monacetate,  1289. 

Organic  acids,  estimation  of  the  chemical 

value  of  the  constituents  of,  595. 
halogenised  and  hydroxylised, 

492,  598. 
synthesis  of,  by  the  electrolysis 

of  water  by  means  of  carbon    elec- 
trodes, 58. 
bases,  compounds  of  bismuth  iodide 

with,  528. 
bodies,   various,   oxidation   of,   in 

alkaline  solution  at  the  body  tempera- 
ture, 1307. 
forms,    elementary,   artificial  pro- 
duction of,  356. 
matter  in  potable  water,  estimation 

of,  1324. 
residues,  different,  comparison   of 

the  combining  energies  of  the  halogens 

and  of  sodium  with,  934. 
substances,  influence  of  the  struc- 
ture  of,   on  their  refractive  power, 

349. 
Organo-zinc   compounds,    action  of,  on 

the    bromides   of    a-monobrominated 

acids  of  saturated  series,  36. 
Orpiment,  occurrence  of,  in  Utah,  148. 
Orthanisidine-derivatives,  1287. 
Orthite,    from    Amelia    Co.,   Virginia, 

1175. 
Orthoanisidine  and  its  derivatives,  302. 
Orthobenzoylbenzoic   acid,  combination 

of,  with  hydrocarbons,  184. 
compounds  of,  with  phenols, 

184. 
Orthoclase,  artificial,  produced  in  the 

wet  way,  478. 

decomposition  of,  650. 

Orthodinitro-compounds,  953. 
Orthohomoparahydroxybenzoic  '     acid, 

607. 
Orthonitraniline,   action   of  anhydrous 

oxalic  acid  on,  180. 
Orthoquinolinecarboxylio    acid   and  its 

salts,  72. 
Orthotoluidine,  dimetanitro-,  1203. 
Orthotoluylacetie   acid    and    its    salts, 

1284. 
Orthotolylguanidine,  191. 
Orthotolylhydi-azine  and  its  salts,  1062. 
Orthotolyl-a-  and  -/3-naphtbyUhiocarba- 

mide,  and  its  decomposition  by  hydix)- 

chloric  acid,  1212, 1213. 

O   c 
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Orthoxylene,  preparation  of,  from 
toluene,  391. 

Orthoxylyl  bromide,  1284. 

Orthoxylylene  bromide,  1284. 

Osiers,  cultivation  of,  888. 

Osmorrhiza  longistylis,  analysis  of,  988. 

Osmose  water,  manufacture  of  nitre 
from  the  salts  of,  1012. 

— — manuring  with,  993. 

potassium  chloride  in,  115. 

Osmyl-ditetramine  and  its  salts,  144. 

OsteoHte  as  a  manure,  92. 

Ostrich  egg,  an  ancient,  242. 

Oxalates,  conversion  of,  into  carbonates, 
1050. 

Oxaldinitraniline,  180. 

Oxuhc  acid  and  its  sodium  salt,  action 
of  electrolytic  hydrogen  on,  1185. 

——  decomposition    of,    by   the 

action  of  aqua  regia,  715. 

influence  of  heat  and  the  pro- 
portion of  glycerol  on  the  decomposi- 
tion of,  389. 

■■         synthesis  of,  1049. 

• and  tannin,  Neubauer's  rela- 
tion between  the  reducing  action  of, 
1238. 

Oxahne,  821. 

Oxalmethyline,  821. 

Oxalorthonitranilide,  181, 

Oxalylpiperidine,  983. 

Oxanthranol,  its  preparation  and  deriva- 
tives, 860. 

Oxethylaldehydine  platinochloride, 

1303. 

Oxethyl-a-collidine  platinochloride, 

1303. 

Oxethyl-quinoline  hydrochloride,  1303. 

Oxides,  hydration  of,  12. 

Oxindol  chloride,  paradiazonitroso-, 
188. 

Oioctenol,  936. 

Oxoctenyl-acetate,  937. 

OxoctyUc  acid  and  its  salts,  937. 

Oxyapoeinchene,  225. 

Oxyazobenzene  and  some  of  its  deriva- 
tives, 726. 

conversion  of  azoxybenzene  into, 

394. 

Oxycamphoric  anhydride,  QQ. 

Oxycarbostyril,  201. 

a-  and  j8-0xydinaphthylene,  623. 

Oxydiphenyl  ketone,  618. 

Oxygen,  absorption  of,  by  alkaline  solu- 
tions of  pyrogallol  and  phloroglucol, 
401. 

— by  metallic  copper,  551. 

■ by  platinum,  1023. 

active,  691,  795. 

■ new    method   for    detecting    the 

evolution  of,  by  vegetable  or  animal 
organisms,  335. 


Oxygen,     refraction-equivalents   of,   in 

organic  compounds,  133. 
variations  of  the  amount  of,  in  the 

atmosphere,  278. 
— —  and  carbonic  oxide,  temperature  of 

combustion  of  a  mixture  of,  453. 
■         and  hydrogen,  combination  of,  by 

the  electric  discharge,  360. 
temperature  of  combustion  of 

a  mixture  of,  453. 
Oxyheptaisobutylidenamine,    action   of 

heat  on,  164. 
Oxyisocamphor,  66. 
Oxylupinine,  873. 
Oxymethylene,  1277. 

new  method  for  obtaining,  824. 

Oxymorphine  hydrate,  73. 
Oxypropylmalonic  acid,  its    salts    and 

lactone,  948. 
Oxypropyltoltudine,  723. 
Oxyquinolines,  preparation  of,  441. 
Oxysacchulmic  acid,  1182. 
Oxysacchulmide,     di-     and    tri-chlor-, 

1182,  1183. 

sesquibrom-,  1182. 

Ozone,  absorption-spectrum  of,  1017- 

action  of,  on    manganous    salts, 

1032. 

on  metallic  salts  and  oxides, 

1161. 

liquefaction  of,  923. 

oxidation  by,  797. 

retrogradation   produced    by   the 

electric  discharge  during  the  conver- 
sion of  oxygen  into,  688. 

thermochemistry  of,  915. 

transformation  of,  into  oxygen  by 

heat,  690. 


P. 


Pachnolite,  composition  of,  1176. 

Painting  on  glass,  new  method  of, 
127. 

Paints,  preparation  of,  444. 

Palau  Islands,  petrography  of,  1034. 

Palladio-ditetramine,  action  of  potassium 
osmate  on  the  chloride  of,  146. 

Palladious  compounds,  heat  of  forma- 
tion of,  1258. 

Palladium  metastannate,  809. 

Palra-oUs,  estimation  of  neutral  fats  and 
palmitic  and  oleic  acids  in,  342. 

Palmitamide,  1274. 

Palmitic  acid,  estimation  of,  in  palm- 
oils  and  autoclaved  materials,  342. 

Palmitonitril,  1274. 

Pancreatic  digestion,  1118. 

secretion,  researches  on,  753. 

Papaveracese,  alkaloids  of,  1112 


I 


I 
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Papayotin,  1118. 

effect  of  the  introduction  of,  into 

the  animal  system,  1309. 

Paper,  cause  of  the  acid  reaction  ex- 
hibited by  some  kinds  of,  1339. 

Parabenzyldiphenyl,  202. 

Parabuxine,  745. 

Paracholesterin,  formula  of,  730. 

from  Ethalium  septicum,  303. 

Paracinnamic  sulphochloride,  1204. 

sulphonamide,  1204. 

Paraconine,  215. 

Paracoumaric  acid,  preparation  of,  from 
paranitrocinnamic  acid,  201. 

Paracresolphthalein,  1099. 

Paracresolphthalein  anhydride  and  its 
derivatives,  1098. 

— —    condensation-products    of, 

by  concentrated  sulphuric  acid,  1099. 

products  of  the  decomposi- 
tion of,  by  fusion  with  potash,  1099. 

Paracresolplithalin  anhydride,  1098. 

Pai'adiazophenol  hydrobromide,  397. 

hydrochloride  and  its  salts,  396. 

nitrate,  396. 

Paraditolylamine,  derivatives  of,  1060. 

mono-  and  di-nitro-,  1060. 

Paradifcolylcarbamide,  507. 

Paraffin,  crystallised,  in  geodes  in  a 
basaltic  lava,  810. 

— — —  derivatives,  monohaloid,  and  addi- 
tion-products of  quinoline,  behaviour 
of,  with  silver  oxide,  980. 

series,  action  of  electrolytic  hydro- 
gen on  bibasic  acids  of,  1185. 

•  combination  of  mono-  and  di- 
basic acids  of,  with  phenols,  1201. 

preparation  of    amides 

monobasic  acids  of,  950. 

Paraffins,  normal,  1271,  1272. 
Paraglobulin,  preparation  of,  75. 
Paraglycocholic  acid,  1220. 
Parahydroxybenzoic  acid,  1291. 

two  anhydrides  of,  1293. 

Parahydroxymetatoluic  acid,  derivatives 

of,  1205. 
Parahydroxyphenylacetic      acid      from 

human  urine,  514. 
Parametlioxymandelic     acid     and     its 

amide,  57. 
Paramethoxyphenylamidoacetic       acid, 

57. 
Paramethylbenzyloxyphenylacetic   acid, 

403. 
Paramylan,  1044. 
Paraphenylbenzophenone,  202. 
Parapropylbenzoic    acid,    synthesis 

840. 
Paraquinolinecarboiylic    acid    and 

salts,  72. 
Parasites,  plant,  researches  on,  888. 
Parasulphamine-cinnamic  acid,  1204, 


of 


of, 


its 


Paratoluio  acid  and  dJamides,  tolylene- 

diamine,  and  xylenamine,  504. 
Paratoluylcarboxylic  acid  and  some   of 

its  salts,  194. 
Paratolylacetic  acid  and  its  salts,  1283. 
Paratolylbenzenyltolyleneamidine,  1061. 
Paratolylboric  chloride,  732. 
Paratolylglycine,  preparation  of,  519. 
ParfltolylimidodiglycoUic    acid    and   its 

copper  and  silver  salts,  519. 
Paratolyl-^-naphthylamine,  179. 
Paratolyl-a-    and   ^-naphthylthiocarba- 

mide  and  its  decomposition  by  hydro- 
chloric acid,  1213. 
Paratolylxylide  and  its  nitro-compound, 

504. 
Paraxylenol  and  its  derivatives,  837. 
Paraxylenolcarboxylic  acid,  837. 
Paraxylenols,  nitro-,  three  isomeric,  and 

their  salts,  837. 
Paraxylene  bromide,  1283. 
Paraxylyl  bromide,  1283. 
Parazotoluene-a-thymolsulphonic     acid, 

834. 
Parvoline,  414. 
Pathological  bases,  741. 
Patina,  formation  of,  670,  1334. 
Peanut-meal,     fodder    experiments    on 

milch  cows  with,  321. 
Peas,  comparison  of  the  digestibility  of, 

by  horses  and  sheep,  415. 
Peat,   and   manures  prepared  with   it, 

244. 

as  litter,  333. 

composition  and  use  of,  769. 

Peat-moss  from  Bad  Steben,  near  Hof , 

644. 
Pectose,  certain  properties  of,  420. 
Pegmatite     veins    of     Moos     and     the 

minerals  contained  in  them,  579. 
Pentinn  ethyl   alcohol   hydrate    and   its 

derivatives,  37. 
Pentane,  dinitro-,  824. 
Pentathionic     acid,    non-existence    of, 

1262. 
Pentvlamine,  normal,  1054. 
Pepsin,  752,  1118, 1220. 

insoluble  modification  of,  877. 

Peptone,  536. 

action  of  the  liver  on,  540. 

in  the  blood,  78. 

Peptone-forming  ferment  in  plants,  880. 

Peptones,  876. 

hydration     processes     occurring 

during  the  formation  of,  from  albu- 
min, 238. 
influence  of,  on  the  diastatic  action 

of  saliva,  1117. 

presence  of,  in  plants,  318. 

Peridote,    artificial    production    of,    in 

presence    of  steam  at   the    ordinary 

atmospheric  pressure,  286. 

5  c  2 
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Pemitric  acid,  800,  927. 

anhydride,  absorption-spectrum  of, 

1017. 
Persio,  detection  of,  in  wines,  1006. 
Perthiocyanic  acid,  conversion  of,  into 

potassium  thiocyanate,  1274. 
Peru  balsam,  adulteration  of,  112. 
Petrography    of    the    Philippine    and 

Palau  Islands,  1034. 
Petroleum,  flashing  point  of,  1326. 

from    Caucasus,    researches     on, 

390. 

and  shale  products,  relative  propor- 
tions of  olefines  in,  100. 

Petroleums,  American  and  Caucasian, 
decomposition  of  hydrocarbons  of,  at 
low  temperature,  374. 

Phenacetein,  1288. 

Phenanthroline  and  its  derivatives, 
1111. 

Phenetoil,  paranitro-,  396,  953. 

Phenol  acids,  etherification  of,  487. 

benzoate,  derivatives  of,  506. 

amidocarbimidamidodinitro-,  969. 

diazodibnomo-,  398. 

direct  puoduotion  of,  fiwm  ben- 
zene, 395. 

electrolysis  of,  407. 

estimation  of,  in  surgical  dressings 

106. 

estimation  of,  in  urine,  106. 

ethers,  paranitro-,  preparation  of. 

896. 
ethoxyearbiraidamidodinitro-,  969 

formation. of,  in  the  intestines  of 

herbivora,  240. 

• hydrate,  ^1. 

paramido-,  conversion  of,  into  tri 

and  tetra-chloroquinone  and  trichlore 

quinonechlorimide,  611. 
paramidodibromo-,  398. 

para-,    and    ortho-diazodibromo- 

and  their  derivatives,  897. 

triclilorodimetbylaniline     amido- 

401. 

new      method      of      estimating, 

778. 

obtained   by   the   action   of    zinc 

chloride  on  bromocamphor,  739. 

quantitative  estimation  of,  339. 

testing  urine  for,  by  the  pine-wood 

reaction,  245. 

methylamidocarbimidoamidodini- 

tro-,969. 

Phenoldisulphonic  acid,  amido-,  and  its 

derivatives,  1075. 
Phenolguanidine,  dinitro-,  969. 
Phenolmethylguanidine,  dinitro-,  969. 
Phenolorthosulphonie  acid,  407. 
Phenoloxalic  acid,  47. 
Pheuolphthalein  anhydride,  1096. 
Phenolphihalin  anhydride,  1096. 


Phenolsulphonie  acid,  paradiazodibro- 
mo-,  salts  of,  398. 

trichlorodimethylaniline  ami- 
do-,  401. 

Phenols,  action  of  ethylacetoacetate  on, 
in  presence  of  dehydrating  agents, 
1289. 

action  of  phosphorus  oxychloride 

on,  839. 

anhydro-compounds  of,  505. 

homologous  -synthesis  of,  727. 

nitro-,  two  new,  51. 

production  of  colouring  matters 

by  the  action  of  aromatic  nitro-sub- 
■stitution-products  on,  784. 

simple  method  for  the  preparation 

of  the  ethereal  salts  of,  1288. 

synthesis  of,  171. 

and  acetic  acid,  condensation-pro- 
ducts of,  1288. 

Phenoxyacetic  acid,  orthonitro-,  beha- 
viour of,  with  reducing  agents, 
849. 

Phenyl  benzoate,  preparation  of,  1289. 

fluccinimides,  ortho-    and    para-, 

181. 

sulphide,  preparation  of,  1285. 

thiocarbamate,   and  its  ethyl  and 

methyl  salts,  298. 

Phenylacetic  acid  and  its  derivatives, 
1070. 

paranitro-,    preparation    of, 

188. 

derivatives,  dinitro-,  188. 

Phenylacetropeme  hydrochloride,  984. 
Phenylacetylene     and     its    derivatives, 
synthesis  by  means  of,  622,  972. 

orthamido-,    and   its   derivatives, 

623,  844. 

orthonitro-,  and  ethyl  acetoacetate, 

action  of  potassium  ferrieyanide  on 
the  copper  compounds  of,  972. 

paranitro-,  847. 

para-  and  ortho-  nitro-,  842,  848, 

844. 

PhenylacryHc  acid,  isomeric  monobro- 
mo-,  behaviour  of,  with  concentrated 
sulphuric  acid,  615. 

Phenylamidoacetamide,  56. 

Phenylamidoacetic  acid  and  its  salts, 
56. 

Phenylamidoacetonitril,  56. 

PhenylamidodiglycoUic  acid,  519. 

Phenyl-a-amidopropionic  acid,  971. 

Pheuylamidopropionic  acid,  occurrence 
of,  amongst  the  products  of  decoia- 
position  of  albuminoid  bodies,  189. 

Phenylamine,  dibromo-,  1060. 

Phenylaniline,  o-dinitro-,  492. 

Phenylboric  oxide,  732. 

Phenylbromacetonitril,  170. 

Phenylbutyrolactone,  1074. 
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Phenylcarbaminethioic  acid,  723. 

ethylene  salt  of,  723. 

Phenyl-/3-chloropropionic  acid,  191. 
Phenylcystine,  1282. 

bromo-,  757,  758. 

Phenyldibromopropionic  acid,  paranitro-, 

and  some  of  its  salts,  846. 
Phenyl  -  a  ■  /S  -  dichloropropionic       acid, 

191. 
Phenyldichloropropionic  acid,  action  of 

alcoholic  potash  on,  1073. 
Phenyldithiocarbamic    acid,    ethyl   and 

amyl  salts  of,  1089. 
methyl  and  ethylene  salts  of, 

723. 
Phenyldithiurethane,  967. 
Phenylenecarbamide,  182. 
Phenylenediamine,  action  of  ethyl  chlor- 

acetate  on,  957. 
Phenylenediaminenaphthaquinone,  205. 
Phenylethylcarbamide   chloride,    action 

of  diphenylamine  on,  183. 
Phenylfiavaniline       and       its        salts, 

1067. 
Phenylglycidic  acid,  paranitro-,  191. 
Phenylglycine,  519. 

Phenylglynolylpiperpropylalkeine,  1193. 
Phenylglyoxylic  acid,  196. 
Phenylhydrazine,     thiocarbamides     of, 

1091. 
Phenylhydroxybutyric  acid,  1074. 
Phenylimidobenzylphenylcarbaininthi- 

ethyl,  and  hydrochloride  of,  967. 
Phenylimidoethylphenylcarbaminthi- 

ethyl,  and  hydriodide  of,  966. 
Phenylimidoisatin,  304. 
Phenylimidophenylcarbamic  acid,  action 

of  sulphuric  acid  on  the  alkyl  salts  of, 

723. 
Phenylimidophenylcarbaminthiethyl, 

966. 
Phenylisocrotonic  acid,  acid  obtained  in 

the  preparation  of,  190. 
Phenyllactic  acid,  58. 
Phenylmandelic     acid    and     its     salts, 

196. 
Phenylmercaptan,  bromo-,  757. 
Phenylmercapturic   acid,   bromo-,   757, 

1282. 
Phenyl-^-naphthylamine,  179. 
Phenyl-o-  and  ^-naphthylthiocarbamide, 

decomposition  of,  by  hydrochloric  acid, 

1212,  1213. 
Phenylorthotolylthiocarbamide,    decom- 
position   of,    by    hydrochloric    acid, 

1213. 
Phenylparatolylamine,  179. 
Phenylphenol  ether,  bromo-,  398. 
Phenyl  -  phenylenediamine,       dinitro-, 

1057. 
Phenylpropiolic  acid,  orthonitro-,  action 

of  reducing  agents  on,  1100. 


Phenylpropiolic  acid,  paranitro-,  and  its 
salts,  847' 

dibromide  of,  847. 

para-  and  ortho-nitro-,  848. 

Phenylpropionic  acid,  a-tribromo-,  de- 
composition of,  730. 

Phenylpropylglycollic  acid,  515. 

Phenylpropylketone,  preparation  of, 
612. 

Phenylpyrogallophthalein  and  its  acetyl- 
derivative,  184. 

Phenylquinoline,  979. 

Phenylresorcinphthaleto  and  its  deriva- 
tives, 184. 

anhydride    and  its   acetyl-deriva- 

tive,  184. 

Phenylsarcosine,  50. 

Phenylthiobenzenesulphonate,  measure- 
ment of  the  crystals  of,  832, 

Phenylthiocarbimide,  723. 

action  of  guanidine  carbonate  on, 

in  presence  of  water,  395. 

compounds  of,  with  acid  amides, 

394 

Phenylthiocarbimidglycolide,  298. 

Phenylthiocarbizine  and  its  derivatives, 
1094. 

Phenylthiohydantoin,  synthesis  of,  407. 

Phenylthiosemicarbazide,  1093. 

Phenyltolylenediamine,  dinitro-,  1057. 

Phenyltolylphthalide,  185. 

Phenyltribromopropionic  acid,  decom- 
position of,  730. 

Phenylvinyl  ethyl  oxide,  191. 

Phenylxanthamide,  paranitro-,  955. 

Philadelphite,  a  new  mineral  species, 
152. 

Philippine  Islands,  petrography  of, 
1034. 

Phloroglucol,  absorption  of  oxygen  by 
an  alkaline  solution  of,  401. 

Phlorone,  612. 

Phonolite,  587. 

Phorone  from  glycerol,  613. 

'  oxidation  of,  943. 

Phosphate,  precipitated,  manuring  with, 
1229. 

Phosphates  for  manure,  770. 

in  soil,  solubility  of,  by  acids  con- 
tained in  the  roots  of  plants, 
334. 

manuring  with,  770. 

in  the  Departement  du 

Nord,  1228. 

natural,  manurial  effects  of,  993. 

neutral  to  htmus,  693. 

reverted,  estimation  of,  1319. 

soluble  and  insoluble,  Aberdeen- 
shire experiments  on  the  relative  value 
of,  653. 

— —  action       of,       on 

swedes,  1228. 


1426 


INDEX  OF   SUBJECTS. 


Phosphates,      soluble     and     insoluble, 

manuring  experiments  with,  1315. 
■ relative    value   of, 

90. 
various,  application  of,  as  manure 

for  swedes,  91. 
deportment  of,   in    the   soil, 

550. 
Phosphenyl    chlorides,  homologues    of, 

958. 
Phosphomellogen,  852. 
Phosphomolybdates  :and  their  analyses, 

702. 
Phosphonium  compounds,  constitution 

of,  305. 
• iodide,  new  combinations  of  alde- 
hydes with,  710. 
Phosphorescence,  1263. 

in  plants,  new  instances  of,  422. 

Phosphorescent    spectra,     discontinous, 

observed  in  an  almost  perfect  vacuum, 

445. 
Phosphoric  acid,  action  of,  on  the  sodium 

salts  of  tungstic  acid,  702. 
agricultural  value  of  various 

forms  o£,  1228. 
estimation  «f,  94,   553,  895, 

1231,  1318. 
estimation  of,  by  the  molybdic 

method,  1318. 
estimation  of,  in  the  ashes  of 

plants,  563. 
high  percentage   of,   in  vol- 
canic soils,  550. 

— in  Peruvian  guano,  1316. 

in  the  soil,  86. 

— — in  the   urine  of  ruminants, 

543. 

new  source  of,  1229. 

percentage  of,  in  wood  ashes, 

1313. 
preparation      of       aromatic 

ethereal  salts  of,  839. 
— — "reduced  "   and    "  soluble," 

comparative  value  of,  in  superphos- 
phates, 91. 

saturation  of,  by  bases,  692. 

soluble,  suggestion  lor  a  uni- 

form  method  of  estimating,  994. 

volumetric  estimation  of,  94. 

Phosphorite  as  a  manure,  92. 
Phosphorous    acid,  the    anhydride   of, 

140. 

-  ■     anhydride,  140. 

Phosphorus,  conversion  of  yellow  into 

red,  a  lecture  experiment,  689. 
'         estimation  of,  in  iron,  897. 

. in  iron  and  steel,  338. 

iodides,    molecular    weights     of, 

1264. 

oxidation  of,  1263. 

oxyiodide,  140. 


Phosphorus,  pentasulphide,  693. 

quantivalence  of,  8. 

trisulphide,   sulphur  salts  derivi 

from,  9. 
Phosphorus-bases,  occurrence  of,  in  the 

urine,  &c.,  in  acute  phosphorus  poison- 
ing, 325. 
Phosphorus-betaines,  718. 
Phosphorus-poisoning  in  hens,  544. 
occurrence    of     phosphorus- 
bases  in  the  urine,  &c.,  in,  acute  cases 

of,  325. 
Phosphotungstates,  469. 
Photography,  colour,  by  tinting  layers 

of  coagulated  albumin,  668. 
decorating    mirrors    and    metallic 

surfaces  by  the  aid  of,  247. 
spectrum  impressed  on  silver  chlor- 
ide, and  its  bearing  on  silver  printing 

in,  2. 
Photolithography,  ink  foe,  114. 
Photosantonic  acid,  derivatives  of,  627. 
Phototypography,  ink  for,  114. 
Phrenosin,  537. 
Phthalic  acid,  carbaraic  and  thiocarba- 

mic  derivatives  of,  1297. 

dinitro-,  63. 

monochloro-.,    and    its    salts, 

734. 

nitro-,  63. 

some  derivatives  of,  404. 

tetrachloro-,  1210. 

acids,  nitro-,  404. 

anhydride,    acids  formed    by    the 

action  of  xylene  and  its  homologues 

on,  848. 

ureide,  1298. 

Phthalimide,  1297. 
Phthalin  of  fluorescein  chloride,  1097. 
Phthalocarbamic  acid,  1298. 
Phthalothiocarbamic  acid,  1298. 
Phthalylbenzoanilide,  508. 
Phthalyldi-diphenylamine,  1060, 
Pbyllocyanin,  oxidation  and  distillation 

of,  69,  412. 
Phylloxera  question,   contributions    to, 

82,  646,  888. 
Physiological  oxidation,  1307. 
Phytosterin  from   Ethalium    sepUcum, 

729. 
Pioramic  acid,  action  of  cyanogen  on, 

969. 
Picrite-porphyry   of  Steierdorf  in    the 

Bannat,  587. 
Picropodophyllic  acid,  976,  977,  978^ 
Picropodophyllin,  976,  977. 
Picrosmine,  473. 
Picrotoxin,  composition  of,  412. 
Pig-iron,  desulphurising,  345. 
Pigs,  fattening  of,  636. 
Pdarite,  a  new  mineral  of   the  chryso- 

coUa-group,  582. 


I 


INDEX  OF   SUBJECTS. 


1427 


Pilocarpine,  action  of  acids  on,  1115. 

action  of  potash  on,  744. 

formula  of,  75. 

and  its  salts,  examination  of,  317. 

Pinacone,   heat  of  combustion  of,  356, 

568. 
Pine-bark,  occurrence  of  ellagic  acid  in, 

82. 
Pintis  PutnUio,  ethereal  oil  of,  410. 
Pioscope,  Heeren's,  559. 
Piperethylalkine  iodide,  1194. 
Piperidine,  derivatives  of,  982. 

■  nitroso-,  983. 

reduction  of,  1115. 

Piperine,  artificial,  1217. 
Piperpropylalkine,  165. 
Piperpropylalkine  iodide,  1194. 
Piperpropylglycoline,  1194. 
Piperylene,  9s3. 
Piperylhydrazine,  and  its  hydrochloride, 

1115. 
Piperylurethane,  983. 
Pirylene,  983. 
Pistacia    Lentiacus,    essential    oil     of, 

208. 
Plant  alkaloids,  separation  of  ptomaines 

from,  1006. 
Plant   cells,  influence  of   certain   sub- 
stances on,  881. 
Plant  development,  certain  bye-products 

of,  761. 
Plant  diseases,  researches  on,  888. 
Plant   forms,   electrical    researches   on, 

638. 
Plant  parasites,  researches  on,  888. 
Plants,   alteration   in,  when   grown  on 

heated  soils,  641. 
■ annual,  ripening  of,  419. 

■  certain,  changes  accompanying  the 
ripening  of,  80. 

containing  chlorophyll,  aldehyde- 
like substances  in  the  cells  of,  243. 

dicotyledonous,  separation  of  cal- 
cium carbonate  in  the  wood  of,  82. 

effect  of  light  on  transpiration  in, 

418. 

fixation  of  atmospheric  ammonia 

by,  242. 

formation  of  starch  in,  640. 

germinating,  formation  of  xanthine 

bodies  in,  987. 

hydantoin  in,  243. 

influence  of  space  on  the  growth 

of,  880. 

new  instances  of  phosphorescence 

in,  422. 

nitrogenous  constituents  of,  645, 

885. 

occurrence  of  ammonia  in,  885. 

origin  of  saccharine  substances  in, 

881. 

peptone-forming  ferment  in,  880. 


Plants,  physiological  signification  of 
transpiration  in,  327. 

quantitative  estimation  of  albu- 
minoids and  non-albuminous  matter 
in,  901. 

respiration  of,  641. 

the  combination  in  which  nitrogen 

is  most  available  for,  769. 

time  at  which  potash  exercises  the 

greatest  influence  on,  988. 

transpiration  of,  87,  327,  418. 

water  distribution  in,  327. 

Plaster  in  wines,  estimation  of,  425. 

Platinum,  incandescent,  electrical  resist- 
ance and  coefficient  of  expansion  of, 
354. 

metastannate,  809. 

plating  of  tin,  brass,  white  metal, 

or  copper  utensils  with,  1145. 

some  new  compounds  of,  299. 

Platinum-black,  change  of  state  of, 
1023. 

Platinum-printing,  photographic,  113. 

Poa  pratensis,  cultivation  of,  in  Saxony, 
423. 

Pocket  pile  with  jointed  elements, 
447. 

Podophyllic  acid,  977,  978. 

Podophyllin,  constituents  of,  976. 

Podophylloqueroetin,  977,  978. 

Podophyllotoxin,  977. 

Poison  of  Bothrops,  potassium  perman- 
ganate as  an  antidote  to,  879. 

Poisoning  by  hydrocyanic  acid,  detection 
of,  after  a  long  time,  246. 

Polarisation,  dielectrical,  existence  of, 
in  electrolytes,  789. 

of  electrodes  and  conductivity  of 

liquids,  912. 

Pollen,  estimation  of,  in  hops,  1331. 

Polybasic  acids,  etherification  of,  383. 

Polychroic  nuclei  of  black  mica,  811. 

Popoff"s  law  of  the  oxidation  of  ketones, 
note  on,  594. 

Porcelain,  examination  of  Chinese  and 
Japanese  rocks  used  for  the  manu- 
facture of,  483. 

method  of  printing  and  burning- 

in  of  names,  monograms,  &c.,  on, 
785. 

Portland  cements,  1143. 

Potable  water,  analysis  of,  1325. 

estimation  of  organic  matter 

in,  1324. 

waters,  tests  for  nitrates  in,  556. 

Potash,  estimation  of,  in  potassium  sul- 
phate, 553. 

estimation  of,  in  wine,  336. 

from  bamboo,  781. 

salts  as  manures  for   sugar-beets, 

1130. 

salts,  manuring  with,  770. 
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Potash  and  soda,  separation  and  estima- 
tion of,  by  the  indirect  method  in 
plant-ashes,  fertilisers,  and  similar 
substances,  658. 

Potash-leys,  estimation  of  potassium 
ferrocyanide  in,  895. 

Potassiobismuthous  iodide  as  a  test  for 
alkaloids,  900. 

Potassio-mercuric  compounds,  806. 

Potassium,  atomic  weight  of,  1231. 

bromide,  detection  of  lead  in,  99. 

•^—  carbonate,  percentage  of,  in  wood 
ashes,  1313. 

——  chromate,  action  of,  on  ammonium 
chloride,  1269. 

alkaline  reaction  of,  1268. 

chromicyanide,  485. 

— —  chromocyanide,  485. 

dichromate,  action  of,  on  potassium 

iodide,  1268. 

alkalimetric  titration  of,  and 

its  use  in  alkalimetry,  1233. 

estimation  of,  as  platinochloride, 

1231. 

in  potassium   salts  and  in 

manures,  95. 

estimation  of,  1132. 

ferricyanide,  heat  of  formation  of, 

790. 
ferrocyanide,  estimation  of,  in  soda 

and  potash-leys,  895. 

formate,  action  of  heat  on,  1050. 

— —  iodide,  action  of  lead  carbonate  on, 

142. 

— ^— action  of  lead  oxide  on,  142. 

action  of  lead  peroxide  on, 

143. 
— —  action  of  potassium  dichro- 
mate on,  1268. 

»         commercial,  analysis  of,  96. 

■ permanganate,  action  of  different 

kinds    of     benzoic     acid    and    their 

sodium  salts  on,  339. 
— —     salicylates,    neutral     and    basic, 

action  of  phosphorus  oiychloride  on, 

618. 
• sodium  cobalt  nitrite  as  a  test  for, 

95. 
sulphate,  estimation  of,  in  kainite, 

96. 

estimation  of  potash  in,  553. 

tartrate,  estimation    of,   in   wine, 

1236. 
thiocyanate,  conversion  of  perthio- 

cyanic  acid  into,  1274. 
trichloracetate,  action  of  potassium 

cyanide  on,  711. 

and    ammonium  tri-    and    tetra- 

chromates,  146. 

and  silver,  haloid  salts  of,  thermic 

phenomena  attending  the  formation 
of,  1019. 


Potassium-homopyrroline,      action      of 

melted  potash  on,  213. 
Potassium-mica,  473. 
Potassium-pyrroline,    action     of     halo- 

genated  organic  radicles  on,  606. 
reaction  of,  with  chlorinated 

compounds  and  bromine,  213. 
Potato  culture,  766. 
Potato-starch,  physico-chemical  changes 

produced  in,  by  boiUng,  422. 
Potatoes,  changes   effected  by  frost  on 

the  composition  of,  1227. 
cultivation  of,  83,  550,  990. 

and   the    feeding  value   of 

various  sorts,  550. 

experiments  on,    with  potassium 

sodium  nitrate,  771. 

internal  growth  of,  641. 

loss  of  starch  occasioned  by  the 

sprouting  of,  242. 

manuring  of,  93,  1130. 

new  use  for,  1340. 

nitrogenous  constituents  of,  885. 

occurrence    of    hypoxan thine    in, 

1125. 
Poudrette,  value  of,  651. 
Press-yeast,  testing  of,  113. 
Primitive  rocks,   presence   of    titanium 

and  vanadium  in  all,  371. 
Printing,  use  of  electrolysis  in,  1338. 

and  buming-in  of  names,  mono- 
grams, &c.,  on  glass  and  porcelain, 
method  of,  785. 

ProlUus'  method  for  the  estimation  of 
alkaloids  in  cinchona  bark,  1139. 

Propane,  trichloro-,  589. 

Propenyltricarboxylic  acid,  1191. 

Propionamide,  monobronio-,  1052. 

Propionic  acid,  chloro-,  38. 

'  chlorotribromo-,  and  its  salts, 

1047. 

a-nitroso-,   new  method   of 

preparing,  and  the  mode  of  action  of 
hydroxylamine,  1047. 

tribromo-,    and     its     salts, 

1186. 

bromide,  a-bromo-,  action  of  zinc- 
methyl  on,  36. 

Propyl  alcohol  (normal),  specific  heat 
and  latent  heat  of  evaporation,  355. 

trichloro-,  295. 

derivatives   of  ethyl  acetoacetate, 

599. 

Propyl  metacresylate,  1199. 

Propylbutyrylcarbamide,  1053. 

Propylene,  preparation  of,  1038. 

bromide,    debromination    of,    by 

means  of  silver  oxide,  1038. 

chloriodide,  action   of    hydriodic 

acid  on,  294. 

glycol,  377. 

Propylenedipiperidine,  1194. 
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Propylethenyltricarbonic  acid,  948. 

Propylglyoxaline,  821. 

Propylidene  chloride,  /3-chloro-,  589. 

Propyl-iuetacresol  and  its  derivatives, 
1198. 

■  synthesis   of,   by  means   of 

anhydrous  magnesium  chloride,  838. 

Propylpiperidine,  535,  1194. 

Propylsuccinic  acid,  948. 

Prosopile,  composition  of,  1176. 

Proteid  metabolism  of  the  body,  in- 
fluence of  sodium  and  calcium  car- 
bonates on,  750. 

— substances,  mechanism  of   putrid 

fermentation  of,  1115. 

Protocatechuic  aldehyde,  preparation  of, 
from  catechol,  54. 

Protoplasm,  chemical  distinctions  be- 
tween living  and  dead,  546. 

——  living,  aldehyde  nature  of,  547, 
882. 

reducing  action  of,  882. 

Pseudatropeine,  984. 

Pseudochrysolites  (bottle-stones)  of 
Moravia  and  Bohemia,  581. 

Pseudocumene,  methylation  of,  391. 

Pseudocumenaphthaloic  acid,  848. 

Pseudo-gaylussite,  582. 

Pseudo-indican,  308. 

Pseudomorphs,  artificial,  of  gSthite, 
limonite,  and  ha?matite,  576. 

Pseudomorphs  of  iron  pyrites  from 
Pribram,  575. 

Psychosine,  537. 

Ptomaines,  246,  635. 

and  their  importance  in  judicial 

cases,  1006. 

formation  of,  741. 

• separation  of ,  from  plant  alkaloids, 

1006. 
— —  substances  analogous  to,  in  digested 

albuminoid  matters,  1115. 

supposed  reagent  for  distinguish- 
ing, from  vegetable  alkaloids,  430. 

Pulvic  acid,  constitution  and  ethers  of, 

1078,  1079. 
——  produces    of  reduction   of, 

and  their  constitution,  1076,  1077. 
Pumices,  Vesuvian,  collected  on  Monte 

Sant  Angelo,  chemical  composition  of, 

814. 
Pumpkin    seeds,    crystaUised    albumin 

from,  877. 
Purpureochromium   salts,   bromo-,  and 

iodo-,  468. 
Purpurogallin  and  its  derivatives,  839, 

970,  1065. 
Pus  from   the   human  subject,  certain 

constituents  of,  759. 
Putrefaction,  evolution  of  free  nitrogen 

during,  991,  1122. 
products,  bases  found  in,  1307. 


Pyrene,  amido-,  206. 

mono-  and  di-nitro-,  206. 

sulphate  and  hydrochloride,  amido-, 

207. 
Pyridine,  action  of  bromine  on,  1215. 
conversion  of  pyrroline  into,  867, 

1214. 

dibromo-,  316,  983. 

monobromo-,  867. 

mono-  and  di-bromo-,  1214. 

bases,  action  of  ethylene  chlorhy- 

drin  on,  1303. 

derived  from  brucine,  1302. 

bromide,  hydrobromide  of,  1216. 

cyanide  and  its  salts,  627. 

Pyridine-betaine    and    its    derivatiyes, 

1109. 
y-Pyridinecarboxylic  acid,  and  the  action 

of  hydrocldoric  acid  on,  311. 
Pyridinedicarboxylic  acid,  a  new,  230. 
Pyridinesulphonic   acid    and    its   salts, 

627. 
Pyridinetricarboxylic  acid,  222. 
Pyrites,  estimation  of  sulphur  in,  993. 
Pyrocinchonic  acid  and  derivatives  of, 

1304. 
and  its  formation  from  oil  of 

turpentine,  1114. 

anhydride,  1304. 

Pyrocinchonimide,  1305. 

Pyrocoll,   action  of  phosphorus  penta- 

chloride  on,  875. 

derivatives  of,  233,  875. 

mono-  and  di-bromo-,  234. 

Pyrogallol,  absorption  of  oxygen  by  an 

alkaline  solution  of,  401. 
action   of  phosphorus  oxychloride 

on,  in  presence  of  acetone,  1290. 

action  of  sulphuric  acid  on,  1289. 

attempted  synthesis  of,  175. 

oxidation    of,  in  presence   of  free 

acid,  839. 
oxidation  of,  in    presence  of  gum 

arabic,  970. 

mononitro-,  1201. 

Pyrogalloquinone,  839. 

Pyromecazone  and  its  nitro-compound, 

601. 
Pyromecazonic  acid,  601. 
Pyromellic  acid,  obtained  by  the   elec- 
trolysis of  an  alkaline  solution  with 

carbon  electrodes,  850. 
Pyromucic   acid,   nitro-,   and   its  ethyl 

salt,  499. 
Pyrophotosantonic  acid   and   its  salts, 

627. 
Pyroracemic   acid,  action  of  hydroxyl- 

amine  on,  1048. 
action   of    sodium    thiosul- 

phate  on,  1051. 
Pyrosulphuryl  chloride,  density  of  the 

vapour  of,  694. 
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Pyrosulphuryl  chloride,  thermal  con- 
stants of,  463. 

Pyrotartaric  acid,  etherificatiqn  of, 
383. 

dibromo-,  1191. 

normal  (glutaric  acid),  trans- 
formation products  of,  1189. 

Pyroterebic  acid  and  some  of  its  salts, 
41. 

Pyrousnetic  acid  and  its  acetyl-deriva- 
tive,  1081. 

Pyrousnic  acid  and  its  acetyl-deriva- 
tive,  1079,  1081. 

Pyroxanthin  and  its  derivatives,  306. 

dibromo-,  307. 

tetrabromide,  dibromo-,  307. 

Pyroxylin  compounds,  friable,  conver- 
sion of  hydrocellulose  into,  381. 

Pyrroline,  a  third  homologue  of,  in 
Dippel's  oil,  529. 

■■'  action  of  nascent  hydrogen  on, 
1214. 

'  conversion  of,  into  pyridine,  867, 
1214. 

series,  some  compounds  of,  212. 

^-PyrrolHnecarboxylic  acid,  213. 

Pyruvic  acid,  758. 


Q. 

Quassiin  and  bromo-derivative  of,  1302. 
Quartz,  mealy,  474. 

separation  of,  from  silicates,  894. 

smoky,  liquid  carbonic  anhydride 

in,  474. 
— — of  Branchville,  Connecticut, 

gaseous  substances  contained  in,  474. 
Quebrachamine,  743. 
Quebrachine   and    some    of    its    salts, 

742,  743. 
Quebracho  Colorado,  alkaloids  from  the 

bark  of,  744. 
Quebracho   drugs    from  the  Argentine 

Eepublic,  742. 
Quebracho]  and  its  derivatives,  744. 
Quinic  acid,  etherification  of,  487. 
Quinidine   and    quinine,  compound  of, 

414. 

and  urea,  double  salt  of,  74. 

Quinine,  estimation  of,  560. 

as  herapathite,  341. 

oxidation  of,  220. 

separation  of    cinchonidine    from, 

74. 

some  compounds  of,  218. 

dimethiodide,  218. 

hydrochloride,    remarkable    beha- 
viour of,  1113. 
— ^ and  urea,  double  salt  of,  74. 


Quinine  iodate  and  bromate,  physiologi- 
cal activity  of  superoxygenated  mole- 
cules, especially  those  of,  879. 

iodosulphate,  formation  of,  in  pre- 
sence of  morpliine,  1005. 

with  cupric  acetate,  219. 

with  silver  nitrate,  219. 

and  quinidine,  compound  of,  414. 

Quininic  acid,  action  of  hydrochloric 
acid  on,  222. 

and  its  salts,  220. 

hydrochloride  of,  222. 

oxidation  of,  222. 

Quinizarin,  reduction  of,  856. 

Quinol,  232. 

dibromo-,  398,  400. 

■         derivatives,  52. 

Quinoldisulphonic  acid,  potassium  s 
of,  1075. 

Quinoline,  a  homologue  of,  868. 

action  of  bromine  on,  1215. 

action  of  ethylene  chlorhydrin  on, 

1303. 

action  of  monochloracetic  acid  on, 

1110. 

addition-products  of,  and  mono- 
haloid  paraffin-derivatives,  behaviour 
of,  with  silver  oxide,  980. 

addition-products  of  the  bases  ob- 
tained from,  with  the  alkyl  chlorides 
and  iodides,  1112. 

aniido-,  413. 

bromide,  hydrobromide  of,  1215 

cyanide,  413. 

derivatives,  412,  530,  1111. 

diiodo-,  1111. 

dinitro-,  979. 

halogen  derivatives  of,  978. 

methoxide,  980. 

monochloro-,  732. 

physiological  effects  and  chemical 

reactions  of,  214. 

products  of  the  transformation  of, 

739. 

s&.licylate,  868. 

series,  synthesis  of,  71,  1216. 

tartrate,  868.    , 

tetrabromo-,  1110. 

trichloro-,  1210. 

Quinohnebenzcarboxylic 
981. 

acids  and  their  salts,  71,  73 

Quinolinecarboxylic    acids     and 
salts,  71. 

Quinolinemethiodide,  dibromo-,  980. 

Quinolinemethoxide,  monobromo-,  980. 

Quinols,  chloro-,  612. 

Quinone,  chlorine  and  bromine  deriva- 
tives of,  509. 

tri-   and   tetra-chloro-,  conversion 

of    paramidophenol     into,     and    tri- 
chloroquinonechlorimide,  611. 


acid,      413, 


their 
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Quinonechlorimide,    trichloro-,   and  its 

derivatives,  400. 

tetrahydride,  713. 

trichloro-,   conversion   of  parami- 

doplienol    into,    and  tri-    and   tetra- 

chloroquinone,  611. 
Quinonedianilide,  dichloro-,  400. 
Quinonedimethylanilide,  trichloro-,  400. 
QuinonediorthethoxyaniUde,     dichloro-, 

400. 
Quinonehydrodicarboxylic   acid  and  its 

salts,  714. 
Quinones,  action  of  acid  chlorides  and 

bromides  on,  838. 
— —  action  of  amines  on,  735,  967. 
chlorinated,    action    of    ammonia 

and  ammonia  bases  on,  510. 
j3-Quinophenol  and  its  salts,  227. 


R. 


Racemic  acid,  decomposition  of,  602. 

Radiant  heat,  the  constituent  of  the 
atmosphere  which  absorbs,  566. 

■ matter  from  electrodes,  3. 

Rail-steel,  analysis  of,  336. 

Raimondite,  optical  properties  of,  281. 

Rain,  passage  of,  through  the  soil,  88. 

— —  and  heat,  distribution  of,  during 
the  growtli  of  beet,  990. 

Rain-water  collected  at  Rothamsted,  889. 

Rainfall,  daily,  1227. 

in  Germany,  the  highest  daily,  87. 

Ralstonite,  composition  of,  1176. 

Rangiformic  acid,  1083,  1084. 

Rape,  perishing  of,  in  winter,  548. 

Razamowskin,  occurrence  of,  near  Frie- 
stadt,  in  Upper  Austria,  580. 

Realgar,  occurrence  of,  in  Utah,  148. 

Red  lead,  estimation  of,  99. 

Reduction-processes  in  the  animal  body, 
952. 

Refraction-equivalents  of  carbon,  hydro- 
gen, oxygen,  and  nitrogen  in  organic 
compounds,  133. 

Refractive  power,  influence  of  the  struc- 
ture of  organic  substances  on  their, 
349. 

"  Reh,"  an  inflorescence  on  the  soil  of 
certain  districts  of  India,  composition 
of,  650. 

Reimer's  creamer,  experiments  with  an 
improved  form  of,  124. 

Rennet,  preparation  of  essence  of,  1149. 

diastase,  437. 

ferment,  action  of,  1149. 

Resacetein  triacetate,  1288. 

Residues,  utilisation  of,  248. 

from   gas  manufacture,  utilisation 

of,  1181. 


Resins,  decomposition  of,  by  distillation 

over  zinc-dust,  209. 
Resorcincitrein,  399. 
Resorcinol,   action  of  nitrobenzene  on, 

785. 

dibromo-,  193. 

dye-stufis,  968. 

Resorcinoxale'in,    and    its    derivatives, 

399. 

pentabrom-,  399. 

Resorcintartrein,  899. 

Resocyanin,  509,  1289, 

Retrogradation  produced  by  the  electric 

discharge  during  the    conversion   of 

oxygen  into  ozone,  688. 
Rhine- wine,  bouquet  of,  122. 
Rhizome  of  Zinziber  officinalis,  626. 
Rhodammonium  compounds,  1173. 
Rhodochromium  salts,  1168. 
Rhubarb,  St.  Petersburg,  1126. 
Rocks,    action   of   sulphurous   acid    on 

some,  583. 
calcareous,     of    the    province     of 

Salerno,  chemical  researches  on,  811. 
crystalline,  in  the  neighbourhood 

of  Messina,  1177. 
presence  of  manganese  on  the  sur- 
face of,  1270. 

thermal  conductivity  of,  790. 

Roots,  amount  of  non-albuminous  nitro- 
gen in,  83. 
Rosaniline  sulphite,  reaction  of  organic 

compounds  with,  179. 
Rosanilines,  conditions  of  formation  of, 

1284. 

homologous  and  isomeric,  964. 

Rosin,  quantitative  separation  of,  from 

fats,  663. 
Rosin-oil,  64. 

caproic  acid  in,  711. 

Rubidium  and  its  salts,  preparation  of, 

464. 

formate,  action  of  heat  on,  1050. 

Rum,  composition  and  examination  of, 

102, 


s. 

Saccharimetric  test  by  inversion,  cor- 
rection of,  105. 

Saccharin,  820. 

Saccharine  substances,  origin  of,  in 
plants,  881. 

Saecharomyces  apiculatus,  80. 

Sacchulmic  acid,  605. 

compounds,  action  of  halogens  on, 

1181. 

Sacchulmin  compounds,  605. 

Sacchulmous  acid,  606. 
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garden  {^Saiureia  hortensis),  oc- 
currence of  carvacrol  in  the  ethereal 

oil  of,  1065. 
Salicin,  action  of  heat  on,  303. 

solubility  of,  303. 

Salicylaldehyde-green,  393. 
Salicylglycollic  acid,  and  the  anhydride, 

515. 
Salicylic  acid,  action  of  iodine  on  the 

silver  salt  of,  970. 

— — aqueous  solutions  of,  1293. 

■ as  an  antiseptic,  1010. 

— — decomposition  of  the  calcium 

salt  of,  by  dry  distillation,  617. 
• estimation  of,  in  butter,  milk, 

and  urine,  1003. 
"^— occurrence  of)  in  the  Violacece, 

548. 
• preservation  of  wine  by  means 

of,  1014. 
Saligenol,  derivatives  of,  174. 
Saline   solutions,   thermal  constants   of 

the    substitution    of    potassium    for 

other  metals  in,  1257. 
Salix  alba  (white  willow),  analysis  of, 

998. 
Saliva,  diastatic  action  of,  319. 

human,  composition  of,  754. 

presence  of  ammonia  in,  78. 

■■         influence    of    acids,    alkalis,    and 

gastric  juice  on  the  diastatic  action  of, 

5il9. 
— —  influence  of  peptones   on  the  dia- 
static action  of,  1117. 
Salivary  digestion,  products  of,  320. 
Salt  brines  of  West  Virginia,  examina- 
tion of  the  mother-liquors  from,  for 

iodine,  25. 
■  works,        Allendorf  -  on  -  Worra, 

mother-Hquors  of,  24. 
Saltpetre,    analysis   of,   by   the    aid  of 

Lunge's  nitrometer,  774. 

manuring  with,  1229. 

yellow,     containing      iodine     and 

chromium,  471. 
Salts,  heat  of  solution  of  some  mixtures 

of,  1257. 

hydration  of,  12,  1163. 

of  chromium  and  mercury,  293. 

■ of  the  alkalis  ^nd  alkaline  earths, 

solubility  of  mixtures  of,  1264. 
Saponification,  123. 
Sapphire,  cause  of  the  blue  colour  of, 

1269. 
Sarcosine,     decomposition    of,    in     the 

human  body,  78. 
Savory,  essence  of,  737. 
ScherfE's   process  for  preserving    milk, 

1016. 
Schizomycetic  fermentation,  1121. 
Schneebergite,  a  new  mineral,  150. 
Scolecite,  582. 


Sea  mud,  analysis  of,  551. 

manuring  with,  770. 

Sea-water,  chlorination  of,  923. 
density   and  chlorination  of, 

taken  by  the  "  Travailleur "  in  1881, 

798. 
Sebacic  acid,  formation  of,  by  the  distil- 
lation of  crude  fatty  acids  in  super- 
heated steam,  715. 
Secondary   alcohols,  general  method  of 

preparing,  376. 
batteries.   Grove's,    Plante's,  and 

Faure's,  352. 
Seed   sown,    influence   of   the   distance 

between,  on  the  growth  and  quality 

of  the  crops,  646. 
Seed-sowing,  thin  or  thick,  329. 
Seeds   during  germination,  influence  of 

light  on  the  respiration  of,  419. 
influence  of  the  weight  of,  on  the 

yield  of  the  crop,  1127. 
part  played  by  fat  during  the  ger- 
mination of,  883. 
Selenium,  occurrence  of,  in  Japan,  362. 
mineral  (zorgite)  from  the  Argen- 
tine Republic,  1269. 
Separation,  surfaces  of,  454, 
Separator,  Tesca's,  124. 
Sequoia     gigantea,    new     hydrocarbon 

from,  208. 
Sequoiene,  208. 
Serine,  1282. 
Serpentine-rocks  of  the  St.  Q-othard,  of 

the  Bobbiese  Apennine,  and  of  Monte- 

ferrato,  near  Prato,  586. 
Serum,  variations  in  the  composition  of, 

after  blood-letting,  751. 
Sewage,  utilisation  of,  248. 
Shale  and  petroleum  products,  relative 

proportions  of  olefines  in,  100. 
Sheep,  lupine-sickness  in,  637. 
Sheep-dung,  value  and  composition  of, 

1315. 
Silica,    crystallisation    of,    from    fused 

metals,  571. 
detection    of,    by    means   of    the 

microscope,  245. 
Silicates,  decomposition  of,  by  bismuthic 

oxide,  552. 
natural,    application    of,    in    the 

manufacture  of  glass,  1245. 

separation  of  quartz  from,  894. 

Silicodecane,  154. 

bromo-,  154. 

Silicofluorides    of    the    metals,    affinity 

value  of,  as  deduced  from  the  law  of 

smallest  volumes,  1024. 
Silicomolybdic  acid,  702. 
Silicon,  derivatives  of,  570. 
estimation  of,  in   iron  and  steel, 

1134. 
carbonitride,  571. 
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Silicopropyl  compounds,  154. 
Silicotetrapropyl,  154. 
Silicotripropyl  acetate,  154, 

alcohol,  154. 

Silurian  rocks  in  the  Territorio  d'Iglesias, 

Sardinia,  583. 
Silver,  benzoate,  action  of  iodine  on,  970. 
chloride,  influence  of  the  concen- 
tration  of   hydrochloric   acid   in   the 

solubility  of,  695. 

photochemistry  of,  2. 

solubility  of,  in  water,  427. 

battery,  258. 

emetic,  389. 

extraction  of,  346. 

haloid  salts  of,  and  mixtures  of  the 

same,     effect    of   the    spectrum    on, 

565. 
hyponitrite,  action  of  ethyl  iodide 

on,  926. 

metastannate,  808. 

minerals,  reduction  of,  byliydrogen 

in  the  wet  way,  1246. 

nitrate      solution,      ammoniacal, 

aldehyde  reaction  with,  1329. 

plumbite,  1134. 

quantitative  estimation  of,  in  lead 

ores,  1134. 
salicylate,    action    of    iodine    on, 

970. 
solution  as  a  reagent  for  aldehyde, 

1329. 
stannate,  808. 

and    cuprous    iodides    and    their 

alloys,  coefficients  of  contraction  and 
expansion  of,  570. 

and   potassium,    haloid    salts    of, 

thermic  phenomena  attending  the 
formation  of,  1019. 

Silvering  of  glass,  127. 

Skatole,  detection  of,  559. 

formation  of,  in  the  intestines  of 

herbivora,  240. 

Slag  formed  by  the  dephosphorising  of 
iron,  use  of,  as  manure,  1229. 

phosphorescent,  345. 

Slags,  basic,  from  blast  furnaces  in  the 
Thomas-Q-ilchrist  process,  analysis  of, 
1151. 

Smee's  element  and  galvanic  polarisa- 
tion, 1155. 

Soap,  oleic,  1016. 

so-called  "  flux  of,"  784. 

soft,  preparation  of,  905. 

Soap-leys,  spent,  recovering  glycerol 
from",  782. 

Soda,  manufacture  of,  342. 

titrating,  895. 

Soda  and  potash,  separation  and  estima- 
tion of,  by  the  indirect  method  in 
plant-ashes,  fertilisers,  and  similar 
substances,  658. 


Soda-leys,  estimation  of  total  sulphur 
and  potassium  ferrocyanide  in,  895. 

purification    of,    with     zino 

903. 

Soda  works,  test-method  for,  773,  895. 

Sodalite  from  Tiahuanaco,  285. 

Sodio-mercuric  compounds,  806. 

Sodium,  comparison  of  the  combining 
energies  of  the  halogens  and  of,  with 
different  organic  residues,  934. 

acetate,    crystallised,    use    of,    for 

warmers  for  railway  and  other  car- 
riages, 114. 

alum  of  Japan,  20. 

ammonium  trimolybdate,  468. 

chlorate,  growth  of  crystals  of,  in 

presence  of  another  salt,  574. 

cliloride,  action  of,  on  molten  cop- 
per of  various  degrees  of  dryness, 
669. 

cyanide,  and  its  hydrates,  483. 

formate,  action  of  heat  on,  1049, 

glyceride,  action  of  carbonic  oxide 

on,  377. 

hyposulphite       (Schiitzenberger's 

hydrosulphite),  composition  of,  465. 

nitrate,  decomposition  of,  by  alu- 
mina, 562. 

exhaustion  of  soils  by,  330. 

quantitative  estimation  of,  1132. 

salicylates,     neutral     and     basic, 

action  of  phosphorus  oxychloride  on, 
618. 

sulphate,  conversion  of,  into  hy- 
droxide, 12. 

decomposition  of,  by  calcium 

bicarbonate,  562. 

sulphochromite,  15. 

Sodium-borneol,  66. 

Sodium-menthol,  action  of  cyanogen  on, 
1213. 

Soft  soap,  preparation  of,  905, 

Soil,  amount  of  water  and  formation  of 
clefts,  &c.,  in,  1128,  1129. 

deportment  of  various  phosphates 

in,  550. 

deposited  by  the  water  employed 

for  washing  sugar-beet,  composition 
of,  1315. 

evaporation  of  water  in,  87. 

in  a  close  or  open  condition,  phy- 
sical properties  of,  1128. 

influence  exerted  by  the  physical 

properties  of,  on  the  amount  of  free 
carbonic  anhydride  contained  in  it, 
86. 

influence  of    factory   waste- water 

and  gases  on,  331. 

manuring  of,  with  various  phos- 
phates at  Nancy,  993. 

mode   of  optically   demonstrating 

the  permeability  of,  for  air,  89. 
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Soil,  passage  of  rain  through,  88. 

phosphoric  acid  in,  86. 

Soil-analysis,  shortened  method  of,  245. 
Soils,  agronomic  estimation  of,  991. 

arable,  phosphoric  acid  in,  767. 

• calcareous,    of   the   south-east    of 

France,   use   of   superphosphates  on, 

1130. 
— —  Danish,     application    of     Knop's 

method  to,  244. 
effects  of  artificial  manures  on  the 

physical  condition  of,  l"<i27. 

■  exhaustion  of,  by  sodium  nitrate, 
330. 

— —  heated,  alteration  in  plants  when 

grown  on,  641. 
impoverishment  of,  by  removal  of 

straw,  991. 

■  rich  in  humus,  absorptive  capacity 
of,  889. 

volcanic,  phosphoric  acid  in,  650. 

Westphalia,  7^7. 

Soja  bean,  cultivation  of,  549. 
use  of,  as  food  for  milch-cows, 

83. 
Solids  in  solution,  determination  of  the 

specific  refraction  of,  351. 

absorption  of  gases  by,  272. 

diffusion  of,  357,  454. 

liquefaction  and  cold  produced  by 

the  mutual  action  of,  450. 

molecular  volume  of,  275. 

——  solubility  of,  in  gases,  271. 

welding  of,  induced  by  pressure, 

273. 
Solutions,  constitution  of,  1018. 
of  neutral  compounds  in  benzene, 

congelation  of,  12&0. 
Sophoretin,  976v 
Sophorin,  976. 
Sorghum,  analysis  of,  898. 
Sorghum- sugar  pans,   aconitic-  acid   in 

the  scale  from,  766. 
Specific  gravity  of  a  liquid  at  its  boiling 

point,  method  of  estimating,  893. 
of  permanent   gases   at  high 

temperatures,  estimation  of,  1159. 

of  wax,  ceresin,  &c.,  1139. 

Specific  heat  of  nitrogen  tetroxide,  1019. 
heats  of  evaporation  of  saturated 

alcohols,  355. 

■        of  gases  at  high  temperatures, 

449. 

Specific  refraction  of  solid  bodies  in  solu- 
tion, determination  of,  351. 

Specific  volumes  of  liquids,  1259. 

Spectra,  discontinuous  phosphorescent, 
observed  in  an  almost  perfect  vacuum, 
445. 

of  carbon  compounds,  130. 

of  certain  alkaloids  and  glucosides, 

849. 


Spectra  of  compounds  of  carbon  with 
hydrogen  and  nitrogen,  252. 

of  100  sun-spots  observed  at  Ken- 
sington, reduction  of  observations  of, 
250. 

of  related  elements,  349. 

of  stars,  photographic,  250. 

Spectral  colours  and  pigments,  change 
in  colour-tone  of,  by  diminution  in 
intensity  of  the  light,"  1153. 

lines  of  difierent  elements,  identity 

of,  253. 

Spectroscope,  improved  slit  for,  1229. 

Spectroscopic  investigations,  349. 

observations  with   monochromatic 

light,  677. 

Spectrum,  effect  of,  on  the  haloid  salts 
of  silver,  and  mixtures  of  the  same, 
566. 

impressed  on  silver  chloride,  and 

its  bearing  on  silver  printing  in  photo- 
graphy, 2. 

influence  of  molecular  grouping  in 

organic   bodies   on   their  absorption, 
130. 

of  acetylene,  129. 

of  carbon,  251. 

of  carbonic  anhydride,  253. 

of  hydrogen,  129. 

of  magnesium  and  lithium,  254, 

of  the  flame  of  hydrogen,  250. 

of  water,  251. 

observation,  new  method  of,  249. 

Spherulites  in  eruptive  rocks,  705. 

Sphingosine,  537. 

Spirit,  crude,  valuation  of,  1145. 

detection  of  fusel  oil  in,  429: 

manufacture  of,  1247. 

Splenic  fever,  origin  and  prevention  of, 
323,  543. 

bacilla,   effect    of    gases    on, 

417. 

Stable  manure,  preservation  of,  in  deep 
stalls,  333. 

Standard  acid,  preparation  of,  1230. 

solutions,  various,  expansion  of,  by 

heat,  1230. 

Stannic  oxide,  dimorpLiism  of,  1030. 

Stannous  oxide,  action  of  acid  and  alka- 
line solutions  on,  1029,  1030. 

salts,  some  reactions  of,  808. 

sulphides,  action  of  alkaline  sul- 
phides on,  1080. 

Starch,  action  of  diastatic  ferments  on, 

749. 
alkali-compounds  of,  490. 

analysis  of,  339. 

elementary  composition  of,  1183. 

fermentation  of,  1311. 

formation  of,  in  plants,  640. 

loss  of,  occasioned  by  the  sprouting 

of  potatoes,  242. 
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Starch,  potato,  physico-chemical  changes 
produced  in,  by  boiling,  422. 

■ supposed  conversion  of,  into  sugar 

by  water  at  a  high  temperature,  30. 

Starch-grains,  growth  of,  by  intussus- 
ception, 761. 

structure  of,  1122. 

Starch-sugar,  pure,  preparation  of,  1274. 

syrup  mixed  with  sugar-house 

molasses,  detection  of,  429. 

Stars,  photographic  spectra  of,  250. 

Steam,  decomposition  of,  by  red-hot 
iron  or  magnesium  in -a  glass  tube  :  a 
lecture  experiment,  690. 

Stearamide,  1274. 

Stearonitril,  1274. 

Steatargillite,  582. 

Steel,  analysis  of,  with  special  reference 
to  the  estimation  of  carbon  and  sili- 
con, 1134. 

— —  cementation  of,  116. 

direct   deposition  of    copper  on, 

670. 

effects  of  compression  on,  1145. 

estimation  of  chemically  combined 

carbon  on,  427. 
—'  estimation  of  phosphorus  in,  338. 
influence  of  sulphur  and  copper  on 

the  working  properties  of,  1246. 
method  for  estimating  the  carbon 

in,  337. 

rail-,  analysis  of,  336. 

strength  of,  at  low  temperatures, 

345. 
Steocarobic  acid,  764. 
Stephanite  from  Pribram,  574. 
Stereocaulon  vesuvianum,  chemical  con- 
stituents of,  866. 
Stilbenedicarboxylic  anhydride   and  its 

dinitro-compound,  170. 

Reimer's,  1299. 

Stilbite  from  the  Miage  Glacier,  Mont 

Blanc,  290. 
Stomach,  absorption  in,  748. 
answer  to  the  question,  "  Does  it 

digest  itself?"  1118. 

digestion  in  the,  877. 

Strogenin,  1340. 

Strontia  process  for  the  separation  of 

sugar  from  molasses,  673. 
Strontium  chromate,  997. 
cyanide,  484. 

saccharate,    preparation  of,    from 

molasses  and  syrup,  1015. 

sulphate,  solubility  of,  in  concen- 
trated sulphuric  acid,  465. 

Strychnine  chloroplatinate,  action  of 
potassium  thiocyanate  on,  299. 

hydrate,  74. 

Styrene,  dibromo-,  730. 

paramido-,   preparation  of,   from 

paranitrocinnamic  acid,  201. 


Suberconic  acid,  716. 

Suberic  acid,  bromo-derivatives  of,  716. 

— — formation  of,  by  the  distilla- 
tion of  crude  fatty  acids  in  super- 
heated steam,  715. 

SuccindinitranQide,  181. 

Succinic  acid,  action  of  nascent  hydro- 
gen on,  1185. 

diamido-,  163,  828, 

dibromo-,  action  of  ammonia 

on,  163. 

• action  of  thiocarbamid© 

on,  501. 

isodibromo-,  debromination 

of,  by  means  of  silver  oxide,  1051. 

monochloro-,  828. 

occurrence  of,  in  an  incrusta- 
tion on  the  bark  of  "  Morus  Alba," 
602. 

preparation  of,  from  tartaric 

acid  by  fermentation,  715. 

anhydride,  monochloro-,  and  mo- 

nobromo-,  828. 

chloride,  reduction  of,  497. 

Succinnaphthylamide  and  its  nitro- 
derivatives,  181. 

Succinopropionic  acid,  713. 

Succinosuccinic  acid,  713. 

Sugar,  absorption  of,  by  animal  charcoal, 
122. 

action  of  nitroalizarin  on,  785. 

changes   which  it    undergoes    in 

crystallising,  122. 

deterioration  of,  by  keeping,  122. 

estimation  of,  in  "  lime  mud,"  782. 

estimation  of,  in  wine,  1000. 

extraction  of,   from  lime  sludge, 

1015. 

formation  of,  in  the  liver,  540. 

from  molasses,  method  of  obtain- 
ing, 122,  673,  784,  1015,  1146. 

in  beet,  influence  of  superphos- 
phates on  the  percentage  of,  1314. 

inversion  of,  at  the  ordinary  tem- 
perature, 30. 

inversion  of,  by  carbonic  anhydride, 

490. 

■— —  investigation  of,  782. 

of  oak-bark  tannin,  157. 

physiology  of,  in  the  animal  sys- 
tem, 322. 

post-mortem  formation  of,  in  the 

liver,  541. 

precautions     required    in    using 

Knapp's  solution  for  estimating,  558. 

strontia  process  for  the  separation 

of,  from  molasses,  673. 
Sugar  manufacture,    improvement    in 

122. 
without  animal  charcoal  and 

with  sulphurous  anhydride,  905. 
Sulphamides,  substituted,  1282. 
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Sulphamineparatoluic  acid,  186. 

Sulphanilic  acid,  anhydrous,  195. 

Sulphides,  insoluble  metallic,  action  of, 
on  acid  solutions  of  nickel  sulphate  in 
presence  of  hydrogen  sulphide,  928. 

Sulphobenzamic  acid,  so-called,  1096. 

Sulphobenzene,  1058. 

Sulphochromites,  15. 

Sulphocinnamic  acids,  1204. 

Sulpho-a-diliydroxybenzoic  acid  and  its 
salts,  193. 

Sulpho-group,  displacement  of,  by  bro- 
mine, 618. 

Sulphonic  acids  of  hydroxyazobenzene 
and  their  derivatives,  1074. 

derivatives,  action  of  chlorine  on, 

938. 

Sulphoterephthalic  acid,  187. 

Sulphur,  action  of,  on  alkaline  sulphides 
in  dilute  solutions,  141. 

on  glass,  696. 

condition  of,  in  coal,  and  its  rela- 
tion to  coking,  780. 

detection  of,  553. 

estimation  of,  138. 

in  coal-gas,  1326. 

in  pyrites,  993. 

in  soda-leys,  895. 

'         in  zinc-dust,  670. 

native,  chemical  nature  of  liquid 

inclosures  found  in  crystals  of,  810. 

occurrence  of,  in  the  soil  of 

Paris,  470. 

new  method  of  extracting,  115. 

oxychloride,  a  new,  694. 

oxychlorides,  thermal  constants  of, 

463. 

salts  derived  from  phosphorus  tri- 

sulphide,  9. 

Sulphuric  acid,  action  of,  on  zinc  and  on 
tin,  693. 

behaviour  of    nitrogen    te- 

troxide  (hyponitric  acid)  with,  1010. 

-^-^ estimation  of,  894. 

in  beer,  556. 

of  different  degrees  of  con- 
centration, solidifying  points  of, 
362. 

— — purification  of,  by  crystallisa- 
tion, 1163. 

remarks  on  Lasne  and  Ben- 

ker's  process  for  reducing  the  loss  of 
nitre  in  the  manufacture  of,  1010. 

hydroxy  chloride,  formation  of  acid 

chlorides  by  aid  of,  1185. 

- — —  monochloride,  behaviour  of,  vrith 
certain  elements,  927. 

Sulphurous  acid,  estimation  of,  in  wine, 
773,  994. 

— —  value  of,  as  a  disinfectant, 

1009. 

Sulphurous  anhydride,  action  of,  on  nitric 


oxide  in  presence  or  absence  of  oxy- 
gen, 139. 
Sulphurous   anhydride,   application  of, 

in  bleaching,  1337. 
solubility   of,   in    siilphuric 

acid,  1027. 

• amido-,  1282. 

Sulphuryl  chloride,  preparation  of,  10. 

reactions  of,  1262. 

thermal  constants  of,  463. 

Superoxygenated  molecules,  physiologi- 
cal  activity  of,    especially    those    of 

quinine  iodate  and  bromate,  879. 
Superphosphate,  manuring  with,  1229. 
Superphosphates,  analysis  of,  141. 

chemistry  of,  141. 

coarse  and  fine-grained,  90,  550, 

653. 
comparative  value  of  "reduced" 

and  "  soluble "    phosphoric    acid    in, 

91. 

composition  of,  1315. 

influence  of,  on  the  percentage  of 

sugar  in  beet,  1314. 
use  of,  on  the  calcareous  sods  of 

the  south-east  of  France,  1130. 
Surfaces  of  separation,  454. 
Surgical  dressings,  estimation  of  phenol 

in,  106. 
Swedes,  action  of  soluble  and  insoluble 

phosphates  on,  1228. 
application  of  various  phosphates 

as  manure  for,  91. 
Sylvestrene  from  Finns  Pumilio,  410. 
Synthesis,  interpretation  of,  by  Perkin's 

reaction,  190. 
Syntonid,  75. 
Syntonin,    conversion  of  myosin    into, 

and  regeneration  from  the  same,  745. 
Syrup,  action    of    animal    charcoal  on, 

673. 
Syrups,  variation  in  the    coefficient  of 

purity  of,  a  consequence  of   sp.  gr., 

1146. 


T. 

Tachylyte,  existence  of  a  mineral  analo- 
gous to,  in  a  basalt  of  the  environs 
of  Eoyat  (Puy-de-D6me),  292. 

Tannin,  application  of,  787. 

estimation  of,  in  wines,  780. 

Lowenthal's  method  of  estimating, 

1237. 

— ^—  oak-bark,  sugar  of,  157. 

and  oxalic  acid,  Neubauer's  rela- 
tion between  the  reducing  action  of, 
1238. 

Tanning,  use  of  algarobilla  in,  908. 


J 


INDEX  OF  SUBJECTS. 


1437 


Tarapacaite,  471. 

Tarchonanthus  camphoratus,  researches 
on,  1040. 

Tarconic  acid,  869,  871. 

Tarconino,  bromo-,  action  of  water  and 
of  hydrochloric  acid  on,  870. 

and  some  of  its  salts,  313. 

— — hydrochloride,  action  of  bro- 
mine on,  313,  869. 

Tarconyl  alcohol,  1041. 

Tarnine,  870,  872. 

Tartar,  estimation  of  tartaric  acid  in, 
1329. 

Tartaric  acid,  dry  distillation  of,  948. 

estimation  of,  in  tartar  and  in 

wine  lees,  1329. 

estimation  of,  in  wine,  1236. 

free,   detection   of,   in  wine, 

1000. 

preparation  of  succinic  acid 

from,  by  fermentation,  715. 

solubility     of    the     different 

modifications  of,  in  water,  1191. 

Tartrantimonitos,  1051. 

Tartronic  acid  and  its  salts,  39. 

crystalline  forms  of,  as  given 

by  Pantanelli,  1187. 

from  glycerol,  818. 

Telephone,  application  of,  to  the  estima- 
tion of  resistance  in  galvanic  circuits 
and  batteries,  789. 

Tellurium,  behaviour  of,  with  sulphuric 
anhydride  and  with  sulphuric  acid, 
804. 

occurrence  of,  in  Japan,  362. 

Temperatures,  low,  use  of  hquid  ethy- 
lene for  producing,  914. 

Teraconic  acid  and  its  salts,  41,  42, 
716. 

Teraei'ylic  acid  and  its  salts,  42,  44. 

Terebangelene,  411. 

Terebenthene,  a  new,  738. 

from  Pinus  Pumilio,  410. 

dichloride,  action  of  zinc-dust  on, 

608. 

Terebic  acid,  716. 

chloro-,  717. 

TerebiUc  acid,  717. 

Terelactone,  42. 

Terpene  from  oil  of  coriander,  525. 

from  the  essential  oil  of  the  fruit 

of  the  Angelica  archangelica,  497. 

Tferpenylic  acid,  42,  44. 

products  of  the  dry  distilla- 
tion of,  44. 

Terpin,  411. 

Terpinene,  411. 

Tertiary  alcohols,  diagnosis  of,  1040. 

amines :  influence  of  heat  on  allyl- 

triethylammonium  bromide,  709. 

aromatic  bases,  condensation-pro- 
ducts of,  392. 

VOL.   XLII. 


Tesca's  separator,  124. 

Test-methods  for  soda  works,  773. 

Tetanus,  iniluence  of,  on  the  acids  con- 
tained in  muscle,  539. 

Tetrabenzoylgallein,  61. 

Tetrabenzylphosphonium  chloride,  ex- 
amination of  the  residues  from  the 
preparation  of,  725. 

salts,  724. 

Tetracetylgallein,  60. 

TetracetylpurpurogaUin,  1066. 

Tetrahedrite,  formula  of,  147. 

Tetrahydrocinchoninic  acid  and  its  deri- 
vatives, 530. 

nitroso-,  533. 

Tetrahydroquinoline,  414. 

dibromo  - ,       and       its       salts, 

1110. 

Tetra-;8-lutidine  platinochloride,  310, 
Tetramethylbenzidine  and  its  diamido- 

compound,  199. 
Tetramethyldiamidoditolyl,  200. 
Tetramethyldiamidotolyl,  177,  178. 
Tetramethyldiamidotriphenylcarbinol, 

paranitro-,  393. 
Tetramethyldiamidotriphenylmethane, 

paranitro-,  393. 
Tetramethvlparaleucaniline,  393. 
Tetramethylpararosaniline,  393. 
Tetramethyltriamidotriphenylmethane, 

834. 
Tetraphenylthiocarbamide,  1089. 
by  Bernthsen  and  Friese,  postscript 

to  the  article  on,  1299. 
Tetrene-carbimide,  606. 
Tetrene-urethane,  606. 
Tetrefrhylbenzidine,  200. 
Tetrethy  Idiamidotriphenylcarbinol ,    ox  - 

alate  of,  392. 
Tetrethylsulpliamide,  1283. 
Tetretliylthiocarbamide,  824. 
Tetroldianil,  178. 
Tetrolditolyl,  178. 
Theobromine,  628,  629. 
action  of   clilorine,  and  of  potas- 
sium chlorate  and  hydrochloric  acid 

on,  633. 

conversion    of      xanthine      into, 

981. 

Thermic  laws  relating  to  the  exciting 
spark  in  condensers,  447. 

Thermo-chemical  data,  numerical  rela- 
tions between,  1257. 

Thermometers,  mercurial,  depression  of 
the  zero  point  in,  913. 

Thevetia  nereifolia,  308,  328. 

presence  of  a  second  poison- 
ous principle  in,  1126. 

Thevetin-blue,  309. 

|3-Thiobenzoic  acid,  Fleischer's,  1058. 

Thiocarbamates,  1088. 

constitution  of,  296. 

5  d 
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Tliiocarbamide,  derivatives  and  consti- 
tution of,  166,  501. 
■ and    dithiocarbamic    acid,   typical 

connections  of,  1090. 
Thiocarbamides,    action     of      alcoholic 

iodides  on,  1088. 

ethylated,  823. 

mixed   aromatic,  products  of  tbe 

decomposition  of,  by  acids,  1212. 

of  phenylhydrazine,  1091. 

Thiocarbanilide,  compounds  formed  by 

the   action   of    alcoholic   iodides   on, 

723. 
Thiocyanates  in  the  residues  from  gas 

manufacture,  decomposition  of,  1180. 
Thiocyanic  acid,  action  of  hvdrogen  on, 

1180. 
— and  some  of  its  salts,  heat  of 

formation  of,  1158. 
Thioformanilide,  action  of  heat  on,  611, 

958. 
Thioformic    acid,     potassium    salt    of, 

589. 
ThioglycoUic  acid,  action  of  phenyl-  and 

allyl  cyanamide  on,  407,  408. 
Thiohydantoins,  constitution  of,  296. 
synthesis  of,  by  means  of  thiogly- 

collic  acid,  407. 
Thionyl  chloride,  thermal  constants  of, 

463. 
Thiosulphate    solutions,    constancy    of, 

424. 
Thiouvinuric  acid  and  its  salts,  501. 
Thomsenolite,  composition  of,  1176. 
Thomsonite  from  Etna,  284. 
Thorite    from    Hitter5,     analysis      of, 

290. 
Thymol,  natural,  action  of  benzyl  chlor- 
ide and  zinc  on,  171. 
■ synthesis  of,   from   cumaldehyde, 

727. 

nitroso-,  728. 

Thymolactic  acid,  848. 
«-Thymolsulphonic  acid,  action  of  diazo- 

compounds  on,  834. 
Thymoquinone,  action  of  acetic  chloride 

on,  838. 
Thymyl     diacetate,     monochloro-     and 

monobromo-,  838. 
dibenzoate,  mono-  and  di-chloro-, 

838. 
Tiglic  aldehyde,  594. 
"Timothy  grass"  at  different  periods  of 

growth,  composition  of,  1127. 
Tin,   a   probably   dimorphous   form  of, 

and   some  crystals   found   associated 

with  it,  576. 

action  of  sulphuric  acid  on,  693. 

crystallised,  576. 

detection  of,  in  presence   of  anti- 
mony, 777. 
nitrates,  1266. 


Tin,  quick  method  for  the  estimation  of 
lead  in,  99. 

and  antimony,  estimation  and  sepa- 
ration of,  1324. 

Tincture  of  iodine,  1010. 

Tissue,  consumption  of,  in  starving  her- 
bivora,  749. 

Tissue  change  on  a  milk  diet,  749. 

Tissue  substances,  method  for  the  easy 
separation  of,  559. 

Tissues,  oxidation  of,  in  leuksEmia,  1309. 

Titanic  acid,  oxidation  of,  809. 

precipitation  of,  1234. 

Titanium,  presence  of,  in  all  the  primi- 
tive rocks,  371. 

minerals,    occurrence    of,   in    the 

Saxon  granulites,  580. 

Tobacco,  action  of  alcohol  and  etber  on, 

and   the    distillation    of    the  extract 

thus  obtained,  1005. 
consideration  of  the  active  poison 

in   the  combustion-products   of,  906, 

1253. 
estimation    of    nicotine    in,     108, 

1005. 
smoke,  presence  of  nicotine  in,  906, 

1253. 
Tobermorite,  289. 
Tolane  di-iodide,  521. 
Tolanes,  di-  and  tetra-chloro-,  1103. 
Toluene,  methylation  of,  390. 
production   of   benzoic    acid    and 

bitter  almond  oil  from,  1146. 

monobromodiamido-,  392. 

nitrodiamido-,  392. 

para-   and   ortho-nitro-,   action  of 

sodium  methylate  on,  1062. 

triaraido-,  hydrochloride,  392. 

sulphate,  392. 

Toluene  red,  964. 

Toluic  acid,  amido-,  transformation   of, 

into    chloro-    and    bromo-metatoluic 

acids,  607. 

nitro-,  607. 

Toluidine,  action  of   hydrogen   dioxide 

on,  502. 
nitro-,  symmetrical,  1197. 

mucate,      dry      distillation       of, 

178. 

Toluquinolines,  three,  boiling  points  and 
specific  gravities  of,  1217. 

Toluquinone,  a  polymeride  of,  1065. 

Toluylacrylic  acid,  1074. 

Toluylpyrrol,  178. 

Tolyl  compounds,  diamido-,  177. 

Tolyl  methyl  ketone,  970. 

Tolyl  parathiotoluenesulphonate,  mea- 
surement of  the  crystals  of,  833. 

Tolylboric  acid,  732. 

Tolylenemetanitrotoluide,  504. 

^-Tolylethylene  thiocarbamate,  1091. 

jp-Tolylethyl  thiocarbamate,  1091. 
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^-Tolylimidotolylethjlene     dithiocarba- 

mate,  1091. 
Tolylimidotolylethylenethiocarbamate, 

para-  and  ortho-,  1091. 
^-Tolylimidotolylethylthiocarbamate, 

1091. 
Tolylimidotolylethiocarbamate,      ortho- 

and  para-,  1090,  1091. 
Tolylmethylthiocarbamate,    ortho-   and 

para-,  1090,  1091. 
Tolylorthonitranilide,  504. 
jp-Tolylphosphine,  963. 
Tolylphosphinic  acid,  959. 
Tolylpbosphinic  acids  and  their  salts,  961. 
Tolylphosphinous  acids  and  their  salts, 

960. 
Tolylphosphoclilorides,  959. 
^-Tolylphosphonium  iodide,  963. 
Tolylphosphoroiychloride,  959,  960. 
Tolylthioethylthiocarbamate,  para-  and 

ortho-,  1091. 
p-Tolylthiomethylthiocarbamate,  1090. 
Topaz,  473. 
Transpiration    in    plants,   physiological 

signification  of,  327. 
Trees,  dicotyledonous,  deposit  of  calcium 

carbonate  in,  887. 
Triacetylcoerulein,  62. 
Tribenzylphospliine,  726. 

oxide,  725. 

Tribenzylphosphonium  oxide,  724. 
Tricresyl  phosphate,  839. 
Tricresylmethane,  964. 
Triethyl  dinitropyrogallate,  54. 

meconatc,  601. 

propylethenyltricarbonate,  948. 

trinitropyrogallate,  54. 

Triethylalkine  iodide,  1194. 
Triethylamine,   action   of   trimethylene 

bromide  on,  501. 
Triethylmethylphosphonium,   acid    car- 
bonate of,  720. 

chloride  and  bromide,  720. 

Triethylphosphine,  action  of  bromacetic 

acid  on,  721. 

oxide,  720. 

Triethyltluocarbamide,  823. 
Trigenic  acid,  168. 
Triisobutylidenediamine    (a  hydramide 

of  the  fatty  series),  164. 
Trimesitylguanidine,  956. 
Trimethvl  carbinol,  heat  of  combustion 

of,  356,  568. 
Trimethylanisylammonium  iodide,  302. 
Trimethylene,  154,  1273. 
alcohol,  preparation  of,  from  gly- 
cerol, 156. 

chloride,  bromide,  and  iodide,  156. 

oxide,  1278. 

Trimethylpyrroline,  529. 
Trimethylsulphine,   action  of   heat   on 

the  salts  of,  592. 


Trimethylsulphine  iodide,  formation  of, 

1045. 

salts,  593. 

Tri-iS-naphthyl  phosphate,  839. 
Trioxydipropylacetolactone,  946. 
Triphane  from  North  Carolina,  151. 
Triphenyl  phosphate,  839. 
Triphenylcarbinol,  preparation  of,  62. 

diamido-,  957. 

Triphenylethane,  1209. 
Triphenylguanidine,  action  of  carbonic 

chloride  on,  182. 
Triphenylmethane,  62. 

preparation  of,  621. 

— —  diamido,  derivatives  of,  833. 

paranitrodiamido-,  833. 

tetramethyltriamido-,  834. 

Triphenylmethylphosphonium      iodide, 

1063. 
Triphenylphosphine  and  its  derivatives, 

1062. 

preparation  of,  1287. 

sulphide,  1063. 

oxide,  1063. 

Triphenylphosphonium  hydroxide,  1063. 
Tripolite,  247. 

compared  with  gypsum,  116. 

Tritochlorite,  473. 

Trope'ine  derivatives,  984. 

Tropic  acid,  520. 

Tropidine       (ethylenehydromethylpyri- 

dine),  1206. 

action  of  bromine  on,  984. 

Tropigenine    and  its    derivatives,  739, 

1218. 
Tropilene,  216. 

oxidation  of,  983. 

Tropilidene,  216. 
Tropine,  739,  740. 

and  its  derivatives,  216. 

attempted  synthesis  of,  534. 

decomposition  of,  216,  983,  1206. 

history  of,  415. 

oxidation  of,  740. 

Tuberculosis  poison,  637, 1120. 

Tungsten-bronzes,  930. 

Tungstic   acid,    action  of   arsenic   and 

phosphoric  acids  on  the   sodium  salts 

of,  702. 
coUoidal,  audits  analogy  with 

paratungstic  acid,  469. 
constitution     of     complex 

mineral  acids  derived  from,  368. 
Tungstoborates,  17. 
Tungstoboric  acid,  preparation  of,  18. 
Turkey-red  oil,  examination  of,  430. 
Turnips,  experiments  on,    with  soluble 

and  insoluble  phosphates,  91. 
phosphatic  manures  on ;  a  report 

of  experiments  carried  out   in   Scot- 
land in  1880,  653. 
Tyreeite,  290. 
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Tyrosine  anhydride  in  milk,  1148. 

elimination  of  nitrogen  from,  730. 

• fusion  of,  with  potash,  514. 

rotatory  power  of,  1206. 

synthesis  of,  1063. 


u. 


TJltra-quinine,  817. 
TJmbellic  acid,  839. 
Umbelliferone,  derivatives  of,  839. 
Umbellulic  acid  and  ethers  of,  1186. 
Uranium  and  its  salts,  and  reduction  of 
the  latter,  1269. 

properties  and  atomic  weight  of, 

1031. 

•  tetrabromide,   Tapour-density  of, 

143. 

tetrachloride,  vapour-density    of, 

143. 

Urea,  action  of,  on  animals,  760. 

detection  of,  by  oxalic  acid,  901. 

elimination  of,  238. 

estimation  of,  by  sodium  hypobro- 

mite,  778,  1141. 
■  formation  of,  from  ammonia  and 

carbonic  anhydride,  721. 

formula  of,  970. 

'         in  the  liver,  754. 

• influence  of  muscular  work  on  the 

elimination  of  sugar  and,  in  diabetes, 

755. 
Liebig's  method  of  estimating,  and 

its  modifications,  779. 

physiology  and   pathology  of  the 

elimination  of,  542. 

quantitative  estimation  of,  by  alka- 
line hypochlorites  and  hypobromites, 
778,  779,  1141. 

in  the  blood,  667. 

titration  of,  780. 

and  cinchonidine,  double   salt  of, 

74. 

and  quinidine,  double  salt  of,  74. 

and  quinine  hydrochloride,  double 

salt  of,  74. 
Ureometer,  246. 
Uric  acid,  decomposition  of,  by  alkalis, 

378. 

estimation  of,  108. 

excretion  of,  by  birds,  416. 

Urine,  acid  fermentation  of,  755. 

bodies  in,  precipitable  by  phospho- 

tungstic  acid,  755. 
examination  of,  for  albumin,  342. 

estimation   of  magnesium   in,  by 

-     titration,  775. 

phenol  in,  106. 

-'. salicylic  acid  in,  1003. 


Urine,  estimation  of  the  nitrogenous 
constituents  of,  1330. 

in  disease,  lactic  acid  in,  1309. 

incompletely  oxidised  sulphur  in, 

560. 

new  method  for  the  quantitative 

estimation  of  chlorides  in,  551,  552. 

occurrence  of  acetoacetic  acid  in, 

1120. 

'         phosphorus-bases  in,  in  acute 

phosphorus  poisoning,  325. 

of  graminivora,  phosphoric  acid  in, 

636. 

of  ruminants,  phosphoric  acid  in, 

543. 

old,  occurrence  of  ammonium  mag- 
nesium phosphate  in  a  sample  of, 
637. 

— —  testing  of,  for  phenol  by  the  pine- 
wood  reaction,  245. 

Urobutylchloralic  acid,  76. 

Urochloralic  acid,  76,  952,  1116. 

Usneol,  1082. 

Usnetol,  1081. 

/S-Usnic  acid,  1080. 

Usnic  acid  and  other  substances  ex- 
tracted from  lichens,  researches  on, 
1079. 

anilide,  1082. 

Usnolic  acid,  1080,  1082. 

Ustilago  maidis,  analysis  of,  785. 


V. 

Vacuum,  electrical  resistance  of,  353. 

Yaleric  acid,  amido-,  normal,  and  its 
salts,  599,  709. 

bromo-,  35. 

dibromo-,  35. 

Valerolactone,  35,  948. 

method  of  preparation  and  con- 
stitution of,  35. 

bromo-,  35. 

Valerylenetrimethylammonium  bromide 
and  its  derivatives,  534. 

Vanadate  of  lead  and  copper  from 
laurium,  472. 

Vanadinite,  472. 

Vanadium,  presence  of,  in  all  the  primi- 
tive rocks,  371. 

compounds,   preparation  of,  from 

the  basic  slag  of  Creusot,  1246. 

minerals  from  Cordoba  State,  Ar- 
gentine Republic,  150. 

trichloride,  preparation  of,  1268. 

Vanillic  acid,  nitro-,  1201. 

Vanillin,  55,  1109,  1124. 

action  of  potassium  permanganate 

on,  1329. 
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Vapour-densities,  estimation  of,  at  the 
boiling  point  of  selenium,  1159. 

Vapour-tension  of  mixed  liquids,  136. 

Vapours,  metallic,  reversal  of  the  lines 
of,  254. 

mixed,  critical  point  of,  268. 

Vasculose,  708. 

'  certain  properties  of,  420. 

Vaselin,  German,  786. 

Vegetable  extracts,  estimation  of  amides 
in,  1006. 

fat,  analysis  of,  886. 

fats,   estimation  of   free  acids  in, 

429. 

skeleton,  chemical  studies  on,  420. 

Vegetation  in  an  atmosphere  rich  in 
carbonic  anhydride,  639. 

influence   of   factory   waste-water 

and  gases  on,  331. 

influence  of  the  electric  light  on, 

639. 

Ventilation  of  laboratories,  1332. 

Vesuvian  lava  of  1631,  yellow  incrus- 
tation from,  470, 

pumices  collected  on  Monte  Sant' 

Angelo,  chemical  composition  of,  814. 

Vesuvius,  ash  ejected  from,  February 
25th,  1882,  932. 

— —  new  sublimates  from  the  crater  of, 
370. 

Vetch,  wild,  analysis  of,  883. 

Vibriole,  presence  of  a,  in  germinating 
maize,  and  in  the  stalk  of  the  plant, 
1311. 

Yicia  villosa,  cultivation  of,  647. 

Vine,  enemies  of,  328. 

Vines,  manuring,  889,  1129. 

Vinyldiethylamine,  1194. 

ViolacecB,  occurrence  of  eaUcylic  acid 
in,  548. 

Violet  phosphorescence  of  calcium  sul- 
phide, 677. 

syrup,  improved  mode  of  prepar- 
ing, 248. 

Viridine,  502, 

Vitellolutem,  76. 

Vitellorubin,  76. 

Volatile  bodies,  absorption  of,  by  the 
aid  of  heat,  902. 

Volcanic  ash  ejected  from  Etna  on 
January  23rd,  1882. 

ashes,  origin  of,  1177. 

rocks  of  Easter  Island  (Rapa-Nui), 

481. 

soils,  high  percentage  of  phospho- 
ric acid  in,  550. 

tufa,  deposits  of,  in  the  province 

of  Salerno,  371. 

Voltaic  arc,  action  of  cold  on,  259. 

influence  of  the  temperature' 

of,  on  barium  and  calcium  sulphates, 
362. 


Voltaic  cell,  258. 

pile,  chemical  energy  of,  1155. 

Volume-constitution   of    bodies  in   the 

solid  state,  356. 

of  liquid  compounds,  458. 

Vulpic  acid  and  its  constitution,  1076, 

1078. 


w. 

Walkcrite,  290. 

Warmers  for  railway  and  other  car- 
riages, use  of  crystallised  sodium 
acetate  for,  114. 

Waste  water,  treatment  of,  668. 

Water,  blue  colour  of :  a  lecture  experi- 
ment, 689. 

decomposition    of,   by   the    silent 

discharge  in  presence  of  nitrogen, 
459. 

— —  dissociation  of,  458. 

distilled,  electrolysis  of,  1019. 

drinking,  hygienic  significance  of, 

1142. 

drops    floating     on     the     surface 

of,  5. 

electrolysis  of,  134,  353. 

expansion  of,  by  heat,  135. 

by   the  absorption  of  gaaes, 

687. 

exposed,  evaporation  of,  87. 

heat  of  formation  of,  135,  682. 

in  soil,  evaporation  of,  87. 

— —  in  which  malt  had  been  steeped, 
composition  of,  993. 

irrigating,  and  its  action,  altera- 
tion in  the  composition  of,  655. 

lowering  of  the  freezing  point  of, 

by  pressure,  270. 

of  the  Dead  Sea,  constitution  of, 

24. 

osmose,  manuring  with,  993. 

rain-   and    drainage-,  collected   at 

Eothamsted,  889. 

separation  of,  within  the  mole- 
cule, 1045. 

spectrum  of,  251. 

synthesis  of  :  a  lectxire  experiment, 

138. 

and  carbonic  acid,  combination  of, 

692. 

Water- vapour  and  carbonic  anhydride, 
temperatures  of  combustion  and  dis- 
sociation of,  453. 

Water-analysis,  556. 

Water-gas  as  the  fuel  of  the  future, 
114. 

Waters,  distilled,  examination  of,  347. 

of   the  Tsere  and  Durance,   value 

of,  for  agricultural  purposes,  92. 
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Waters  of  the  Isthmus  of  Panama, 
1178. 

of  Schinznach,  analysis  of  the  de- 
posit from,  589. 

Wax,  &c.,  specific  gravity  of,  1139. 

Weed-seeds  used  as  fodder,  examination 
of  a  mixture  of,  1226. 

Welding  of  solid  bodies  induced  by 
pressure,  273. 

Westphalia  soils,  767. 

Wheat,  continuous  cropping  with,  329. 

— —  continuous  growth  of,  at  Woburn 
in  1881,  1226. 

perishing  of,  in  winter,  548. 

plant-ash,  analysis  of,  548. 

Wilde's  chloride  of  silver  gelatin  plates 
for  diapositives,  1142. 

Williams's  nitrogen  process,  100. 

Willow,  white  {Salix  alba),  analysis  of, 
988. 

Wine,  alkaline  earths  in,  121. 

amount  of  sulphurous  acid  neces- 
sary to  prevent  the  formation  of 
"  mother"  in,  1336. 

analysis  of,   81,   557,   999,    1000, 

1137. 

— —  and  other  liquids,  detection  of  sid- 
phurous  acid  in,  994. 

beet-root,  1336. 

coloured,  possibility  of  magenta 

disappearing  from,  347. 

■  detection  of  magenta,  archil,  and 
persio  in,  1006. 

■  detection  of  sulphiirous  acid  in, 
1231. 

— —  effect  of  gypsum  on  the  constitu- 
tion of,  434. 

— —  estimation  of  alum  and  gypsum 
in,  9fi. 

astringent    substances    in, 

1327- 

cenolin    and    oenotannin    in, 

430,  780,  1137. 

potash  in,  336. 

sulphurous  acid  in,  773. 

solid  matter  in,  557. 

tartaric  acid  and   potassium 

tartrate  in,  1236. 
— —  from  Jacquez  grapes,  analysis  of, 

1145. 
improvements  in  the  manufacture 

of,  905. 

influence  of  "  marc  "  on,  1014. 

made  from  unripe  grapes,  1235. 

plastering  of,  96,  425,  661,  1248, 

1336. 

presence  of  a  glycol  in,  1249. 

preservation  of,  by  means  of  sali- 
cylic acid,  1014. 

Rhine,  bouquet  of,  122. 

• unfermented  and  other,  analyses 

of,  81. 


Wine,  white,  from   Erfurt,  analysis  of, 

121. 
Wine-analysis,  1235. 
Wine-casks,  treatment  of,  434. 
Wine-lees,  estimation  of    tartaric   acid 

in,  1329. 
Wines  from  marc,  composition  of,  1335. 
pure  and  sugared,  optical  properties 

of,  999. 

red,  artificially  coloured,  1138. 

percentage  of  sulphuric  acid 

in,  1320. 
sweet,  estimation   of  glycerol  in, 

1235. 

testing  of,  557. 

Witherite,  artificial  production  of,  1270. 
Wood,   preservation    of,    by   means    of 

copper  sulphate,  431. 
Wood-ashes,    percentage    of   potassium 

carbonate  and    phosphoric   acid    in, 

1313. 
Wood-tar,  constituents  of,  50. 
Woody  substance  and  lignified  tissues, 

1122. 
Wool,  experiments  with  so-called  "  dis- 
solved wool,"  1228. 
Wort,  reducing  power  of,  1137. 
Wrought-iron,     direct     deposition     of 

copper  on,  670. 
estimation  of  chemically  combined 

carbon  in,  427. 
Wulfenite    from    Ruby    Hill,    Eureka 

Co.,  Nevada,  analysis  of,  20. 
Wurtzite,  artificial,  281. 


X. 


Xanthine,  conversion  of,  into  theo- 
bromine and  caffeine,  981. 

bodies,  formation  of,  in  germinat- 
ing plants,  987. 

Xantholite,  288. 

Xantboquininic  acid  and  its  salts,  223. 

decomposition   of,  by  heat,. 

223. 

Xerouic  acid,  Fittig's,  1114. 

Xylene  and  its  homologues,  acids  formed 
by  the  action  of,  on  phthalic  anhy- 
dride, 848. 

nitro-,   symmetrical,   oxidation  of, 

954. 

Xylenephthaloic  acids,  848. 

Xylene-sulphonamides,  benzoyl-deriva- 
tive  of,  1208. 

Xylenes,  three  isomeric,  derivatives  of, 
1283. 

Xylic  acid,  third,  and  its  corresponding 
xylidenic  acid  and  salts,  187. 

Xylidenic  acid,  corresponding  to  feh^e 
third  xylic  acid,  187. 
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Xylidine,  action  of  hydrogen  peroxide 

on,  502. 
Xylidine-ponceau,  1250. 
Xylitone,  942. 
Xylophylin,  1123. 
Xyloqiunol,  612. 

dibromo-,  612. 

chloro",  612. 

Xyloquinone,  612. 

chloro-,  612. 

Xylylphosphinic  acid,  964. 
Xylylphosphinous  acid,  964. 
Xylylphospho-compounds,  963. 
Xylylpiiosphodichloride,  963. 


Y. 


Yeast,  development,  of,  in  solutions  con- 
taining a  varying  quantity  of  nitrogen, 
761. 

influence  of  acids  on  the  formation 

and  activity  of,  417. 

preservation  of,  1146. 

pressed,  preparation  of,  1249. 

testing  of,  113. 

Yeasts,  Munich,  various,  analysis  of, 
1146. 

Yolk  of  egg,  1339. 

Yolk  pigments,  76. 


z. 


Zero  point,  depression  of,  in  mercurial 
thermometers,  913. 


Zinc,  action  of  sulphuric  acid  on,  693. 

boiling  point  of,  697,  1028. 

chlorides,   ammoniacal,   and   their 

heats  of  formfition,  1165. 
crude,  analyses  of,  776. 

cyanide,  484. 

equivalent  of,  697. 

estimation  of,  98. 

estimation  of,  in  its  ores,  338. 

influence  of  heat  on  the  molecular 

structure  of,  792. 

metallic,  analysis  of,  553. 

extraction  of,  from  its  solu- 
tion by  aid  of  the  electric  current, 
431. 

separation  of  cadmium  from,  97. 

salt  formed  in  Leclanche's  battery, 

697. 

sulphate,   removal  of   iron    from, 

1265. 

solution,  action  of  hydrogen 

sulphide  on,  805. 

sulphide,  crystallisation  of,  363. 

volumetric  estimation  of,  by  titra- 
tion with  potassium  ferrocyanide, 
775. 

Zinc-carbon  couple,  electromotive  force 

of,  and  reply  to  Berthelot's  note  on, 

1156. 
Zinc-dust,  sulphur  in,  670. 
Zinc-spinell,  fayalite  slags  containing  it, 

476. 
Zircon  from   the  granite-veins  of  Elba, 

480. 

Tuscan,  from  Figline  (Prato),  479. 

Zorgite,  a  selenium  mineral   from   the 

Argentine  Republic,  1269. 
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